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1.14.

Scope

This Regulation applies to the basic

braking function of the following
replacement parts':
Replacement  brake lining  assemblies

intended for use in friction brakes forming
part of a braking system of vehicles of
category M, N, L and O which have a type
approval in accordance with Regulations
Nos. 13, 13-H or 78.

Replacement drum brake linings designed to
be riveted to a brake shoe for fitment to and
use on vehicles of category Ms, N2, N3, Os or
O, having a type approval in accordance
with Regulation No. 13.

The replacement brake lining assemblies
used for separate parking brake systems
being independent of the vehicle service
brake system will be subject only to the
technical prescriptions defined in Annex 8 of
this Regulation.

Replacement brake drums and discs intended
for use in friction brakes forming part of a
braking system of vehicles of category M, N
and O which have a type approval in
accordance with Regulation No. 13 or
Regulation No. 13-H.

Original brake discs and brake drums,
fitted at time of manufacturing of the
vehicle and original replacement discs and
drums intended for the servicing of the
vehicle are not subject to this Regulation.

This Regulation does not apply to "Special
parts”, as defined in paragraph 2.3.4.

It does not apply to possible additional functions of

re]

case of integrated speed sensing devi
of the wheels in the case of

ement parts as for example speed sensing in the
s or guidance
tegrated hubs.

1.2

1.3.

Obnact npumene

Osaj llpapummuk ce npHMersyje Ha
OCHOBHY (yHKUMjy Kouerwa cieaehnx
3aMEHCKHX JlefloBa':

3amMeHCKMX  CKIOnoBa  KouHMX — obsora
HaMeweHHX 3a ynotpedy y dpHKuHoHHM
KOYHHUAMa Koje Cy /I€0 KOYHOT chcTema
Bosuna Bpcre M, N, L u O, koje cy
onobpene y ckiany ca ITpaBuiaukom 6p.
13, 13- Hunm 78.

3amenckux obsora 3a  106ouI-KOUHHLE
Koje cy mpenuliene 3a moBesuBamwe ca
KOUHOM  MamydoM  3aKHBameM,  a
HaMemeHe Cy 3a yrpaby u ynorpeGy Ha
Boswnma  spere Ms, Ny, Ny, O man Oy,
Koja cy omoGpena y cknaxy ca
IpaBunnukom 6p. 13.

3aMEHCKHX CKJIONOBA KOYHHX 0610ra KOju
ce KOpHCTE 33  OIBOjeHe  cHCTeme
MapKUPHUX KOUHHLA KOjU CYy HE3aBHCHH
Ol CHMCTeMa pAJHOT Kouewa BO3WIA,
MOpajy  MCIyHaBaTH C€aMO  TeXHHUKe
saxtese Hapenewe y [Ilpunory § osor
TpaBunnuka.

3amMeHCKMX KOUHMX 1000wWwa M JMCKOBa
KOjH Cy HaMeweHH 3a yrpamwy Y
(DpUKLMOHUM  KOUHHLAMA KOje CYy 11e0
KouHOr cHcTema Bosina Bpete M, N u O,
Koja Kkoja cy onoGpena npema [TpaBninnky
6p. 13 unu IMpasununkom Op. 13-H.

Osaj IlpaBHIHNK ce He MpHMemyje Ha
OpHTHHATIHE KOYHE JIMCKOBE M  KOWHE
nobowe  koju ¢y yrpaljeHn  TokoM
NpOM3BOMIE  BO3WIA M OPHTHHATHE
3aMEHCKe JIMCKOBE W 100011e HaMereHe 3a
CepBHCHPAH:E BO3MIIA.

Osaj TlpaBunHuK ce He OJHOCH Ha
~CreumjanHe nenose”, Kkao WTO je
neduHicaHo y craBy 2.3.4.

He npuveisyje ce wa voryhe jotaHe (ymkiic
JaMeHCKIX  Aei0Ba,  Kao  mTO je  pymkuma
onpehupaia Gpawne y crysajy yrpalieminx censopa
Gpsume nan ymKuHje Haoherba TOUKOBA y C1yajy
yrpahenvx ragta.
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A11/42.1.2.1.1.

specified In

4.2.1.2.1.2.Vehicles with a maximum permissible

42.122.

mass >3.5tand<7.5t

As regards vehicles with a maximum
permitted mass > 3.5 t and < 7.5 t in
respect of which the parameters listed in
Table A11/4.1.1.2.1.1. do not apply, the
test parameters shall be selected in such a
way that the worst case scenario that
formed the basis of the range of use of the
replacement  brake  disc  (maximum
permitted vehicle mass, maximum tyre
equipment size) is covered.

The inertia mass of the inertia
dynamometer shall be determined in
accordance with the requirements laid
down in paragraphs 3.2.1., 3.2.1.1. and
3.2.12. of Annex 11.

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the mean of the
largest and smallest dynamic rolling radius
of the tyres authorized for that vehicle.

Test program (brake drum thermal fatigue
test)

Table A11/4.2.1.2.2.

TIHEyMaTHKa KOJu ¢y HapeleHH y Tabenu
Al1/42.1.2.1.1.

4.2.1.2.1.2.Bo3una umja je MakcMMajiHa J03BOJbEHA

maca>35tu<75t

Kama cy y nuramy Boswia uMja je
MaKcHMaiHa 10380/beHa Maca > 3,5 t u <
7.5 t, Ha KOja ce He NMpUMekbYjy napameTpi

HaBeeHn y Tabenm  All/4.1.12.1.1.,
on1abup napamMeTapa HCTIUTHBAMA Ce BPIIH
TaKo fa MOKpHBAly  HAjHEMOBOJLHHjH

ciy4aj, koju je kopuiihien kao ocHoBa 3a
onpehuBame orncera ynorpede 3amMeHCKor

KOYHOr JMcKa (MakcHManHa J103BOJbEHa

Maca BO3WIA, MaKCHMaiHa —BEIMYMHA
THEYMaTHKa).
Hnepunjanua maca MHEpUHOHOT

JMHaMomeTpa ce onpehyje y ckmany ca

3aXTeBHMa

u3 crasosa 3.2.1., 32.1.1. u

3.2.1.2. Tlpunora 11.

Bpoj obpraja nuHamomeTpa oaroBapa

JIMHEAPHO] MCIMTHO] Op3HHM BO3WIA
onpeljyje ce Ha OCHOBY mpoceune
Bpemoctn  wHajseher W HajMamer
JIMHaMHYKOT panmjyca KOTpIbarba

MHEyMAaTHKa 7103B0JBEHHX 32 OBO BO3WJIO.

4.2.1.2.2. Iporpam

uenuTHBawa  (MCTIMTHBAHE

TEPMHUKOT 3aMOpa KOUHOT 060111a)

TaGena A11/4.2.1.2.2.

Test provision

Thermal fatigue test

Tipensuhero
ennTiBae

VicnTibarse TepMiKor 3aMopa

Type of braking

Sequential brake applications

Haumn kouemwa

V3aCTONIO BPICILE NPHTIHCKA Ha
Tiesiay KOYHHUe

Number of brake
applications

250 or 300
(whichever is applicable)

— see paragraph 4.2.1.2.3.

NB: The test is interrupted when a
through crack appears.

Bpoj koweta

250 i 300
(3aBHCHO 0 TOra KOjH je
npUMeIbHB)

— pgern cras 4.2.1.2.3.

Hanowena: Yxonnko 1ohe 10
npoBHjaika, HCMHTHBAILE co
npexiia.

Kounn  vovent  kojn
0JroBapa ycropey o

3.0 m/s?

Tputickaie  nexaie
KouHHILe

ca

Ha

130
80 km/h

Touerna_Temricpatypa
NpH npROM  TpHTHCKY
Ha nezaty koue

<50°C

Brake torque in 3.0m/s
accordance with

Brake applications

from 130

to 80 knmv/h
Initial temperature of | <50 °C
cach brake application

Cooling pursuant to permitted

paragraph 3.2.3.

Xaahewe y cxaaxy ca
cranom 3.2.3.

J103BOJBEHO

42.123.

Test result (brake drum thermal fatigue)

The test is regarded as having been passed
if 300 or more brake applications are
completed without damage or failure.

4.2.12.3. Pesynratn

WCTIUTHBAMKA  (MCIIHTHBAIbE

TEPMUUKOT 3aMOpa KOUHOT 106011a)

Cwmatpa ce 1a je MCIMTHBAHbE YCMEUIHO
ako je 3aBpweHo 300 wiu Buie
npuTHCaKa Ha mejany Kounnue Ges
owrrehera win oma.
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422.1.
42.2.1.

If less than 300 brake applications but
more than 250 brake applications are
completed without damage or failure then
the Technical Service must repeat the test
on a new replacement part. Under these
circumstances both tests must complete
more than 250 brake applications without
damage or failure for the part to have
passed the test.

If less than 250 brake applications are
completed before damage or failure then a
test should be conducted on the original
part and the results compared — if the
damage or failure point is no worse than
the original part then the test is regarded as
having been passed.

Damage in this context means:

(a) Cracks on the friction surface which
are longer than 2/3 of the axial width
of the friction surface;

(b) Cracks on the friction surface which
reach the axial outer end of the drum;

(¢) Through-cracking of the drum;

(d) Any type of structural damage or
cracks in any area outside the friction
surface.

Brake drum high load test

The high load test shall be conducted on
the same test specimens following the
alternative  dynamometer  test  (see
paragraph 3.3. of this annex.).

Vehicles of categories M; and N;

Test conditions (brake drum high load test)

See paragraph 4.2.1.1.1. above.

4.2.2.1.2. Test program (brake drum high load test)

422.1.

422.12.

Ako mawe oa 500, anm suwe oa 250
npuTHCAaKa Ha menany Kounuue Oyne
u3BpiueHo Ge3 owrrehera Wil JoMa, OHIA
je TexHmuka ciyx0a Jy’kHa Ja TOHOBH
OBO WCIHTHBAMmE HA HOBOM 3aMEHCKOM
neny. Tlon osum yciosuma, na Ou ce
pesynTati MCIIUTHBAKA  CMATpasu
MO3NTHBHUM, JIE0 MOPA N1a M3IPAKH BHILIE
011250 npuTHcaka Ha nejiaity KouHuue es
owrehewa WM JlomMa  TOKoM  0Ga
HCIHTHBAbA.

Axo je mawe 01 250 nputicaka Ha neaay
KOYHHUE ~ W3BPLIEHO Tpe  HacTaHka
owrehera WM JoMa, y TOM ciyuajy
NOTPEGHO je W3BPUIMTH HCIHTHBawe Ha
OpMrMHATHOM ~ Jlely M YTOPEIHTH
pesyntate. Ako Opoj mpuTHCaka Ha
nenany kounuue 10 owreherwa wiu oma
HUje MakH 011 Gpoja MpuTHCaKa Ha nenany
KOYHHLIE KOjH je OCTBApeH 3a OPUIHHATHH

Jle0  cmatpa  ce 1a je MCTMTHBaRe
yenemHo.

Ouwreheme y 0BOM KOHTEKCTY
nozpasymesa:

(a) nyKoTHHE Ha (PUKLHOHO] NOBPLIHHM
Koje cy myxe om 2/3 akcujanue
wHpuHe GPUKUMOHE NOBPLINHE;

(6) mykoTHHE Ha GPUKUHOHO] NMOBPLIHHHM
Koje JI0CekKy CroJballitby MOBPUIMHY
nobouua;

(B) myKOTHHE KO3 10G01I;

(r) 6uno Koju ™I owreliema
KOHCTPYKLIHje WK TyKOTHHE y GHII0

KOM  jelly  M3BaH  (hpHKuMOHE
TOBpLIKHE.
Hcnutupae  Koudor  jgobowa  ca

nosehanim onrepehermem

HcnmtuBame ca nosehanum onmepehiersem
ce BpUWM Ce HA HCTHM HCIHTHHM
y3opuMMa y CKiaay ca alTepHaTHBHUM
NOCTYNKOM MCTIUTHBAKa HA TMHAMOMETPY
(Buaery cras 3.3. oBor npuiora).

Bosina spere M, it N,

Venosu MCTIUTHBAKA  (MCTIMTHBAME
kouHor  noSowa  ca  nosehannm
ontepeherem)

Bunetu cras 4.2.1.1.1. usnan.

Mporpav  McnuTHBaWwa  (MCTITHBAHE
KouHor  noGoua ca nosehanum
onrepehiemem)
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Table A11/4.2.2.1.2.

‘Tabena Al

1/42.2.1.2.

"Bedding-in"

procedure

Make 100 consceutive snub
applications with vi =80 km/h and
v2= 10 km/h and an initial
temperature of < 100 °C.

The deceleration of the first
application shall be constant 1.5
m/s?.

From the second up to the last
application the pressure shall be
constant and equivalent o the
average of the first application.

The bedding should be continued
until a minimum of 80 per cent
lining to drum contact is achieved.

Tocrynax yxorasatsa

Wsspuinti 100 y3acTonmix kowersa
npu Gp3utin vi = 80 knvh 1 v2 = 10
kmv/h W i noveTHoj TeMmepaTypi
01<100°C.

VCIOpeiLe HAKOH NPBO MPHTHCKA.
Ha NIealy KounHLe TpeGa Ja Oyae
KOHCTAHTHO 22 H3tOCH 1.5 m/s?.
Oz Apyror 10 MoCACATBET MpHTHEKA
Ha TIeUTy KOUHHUE Yerioperbe
TpeGa 1a Gy e KOHCTAHTHO 1
jemaKo npoceuoj BpeAHOCTI
OCTBApEII0] Y NPBOM LHKIYCY
KoueHa.

VX0AaBaILE TPeGa HACTABHTH Che
0K ce e nocTrie Hajmare 80%
KOTAKTHE NoBpUIHHE H3Mehy
o60re 1 1080,

Tpeasiheno
HenHTHBAIE

Hcnurupaie kounor 10601ma ca
noschainy onrepeherbem

“Test provision

Brake drum high load test

Haunn kouemwa

JEAUIM IPHTHCKOM Ha TIeaTy

Type of braking

Single brake applications

KouHMLe
Bpoj kouetba o 100

wkayey

Touera <100°C

Tesmnepatypa a

HOYETKY Kouera

Kovrm Mevent y 10.0 m/s?

cKaany ca (MehyTiM . IPHTHCAK Y KOUHOM

Boay p < 16,000 kPa)

Tlpruckaibe netaie

Number of brake 100
applications
Initial temperature at | < 100 °C
the beginning of
braking
Brake torque in 10.0 m/s?
accordance with (however, brake pressure p < 16,000
kPa)
Brake applications
from Vinax.
o 10 km/h
Vmax the Vmax to be used to test the
replacement  part  is  that
corresponding to the vehicle which
has the highest ratio of kinetic energy
to disc mass.
42.2.1.3. Test result (brake drum high load test)

The test is regarded as having been passed
if 100 or more brake applications are
completed without damage or failure.

If less than 100 brake applications are
completed before damage or failure then a
test should be conducted on the original
part and the results compared. If the
damage or failure point is no worse than
the number of cycles of the original part -
10 per cent then the test is regarded as
having been passed.

KouHHIE
ca Vmax
Ha 10 km/h
Vmax BPEHOCT Vpay KOja CE KOPHCTH 3a
HCTIMTHBAHE 3aMEHCKOT JIeNa je/iHaka
je BpenHoCTH Koja o/IroBapa BO3MIY,
Koje ce ommKyje Hajsehnm oHOCOM
KUHETHUKe eHeprije mpema  Macu
JMCKa.
422.13. Pesynratn  ucnuTHBama  (MCTUTHBabe
KouHor ~ gmoGomwa  ca  nosehannm

onTepeherem)

Cmatpa ce 11a je MCTIMTHBAHE YCMEUIHO
npouwio ako je 100 win BulLe npUTHCAKA
HAa memaly KOUHWUE W3BpuIEHO Ge3
ourrehersa Wik Joma.

Axo je mawe on1 100 nputicaka Ha neaany
KOUHHUE ~ W3BPLIEHO Tpe  HacTaHka
owrehewa WM JOMa, y TOM Clydajy
MOTPeGHO je W3BPUIMTH HMCTIMTHBAHE Ha
OPMrMHATHOM ~ Jlely M YTOPEITHuTH
pesyntate. Ako Gpoj mpuTHCaka Ha
neaty Kounuue 10 owrchewa win noma
HHje MamH o1 Opoja uMKIyca KoOju je
OCTBapeH 3a OPUTHHATHH JIE0 - CMaTpa ce
na je 10% ucnuTuBama yCneHo.
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4222.
4222.1.

42222,

Damage in this context means:

(a) Cracks on the friction surface which
are longer than 2/3 of the axial width
of the friction surface;

(b) Cracks on the friction surface which
reach the axial outer end of the drum;

(c) Through-cracking of the drum;

(d) Any type of structural damage or
cracks in any area outside the friction
surface.

Vehicles of categories Mz, Ms, N> and N3
Test conditions (brake drum high load test)

See above paragraph 4. .
Test program (brake drum high load test)

Table A11/4.2.2.2.2.

Ouwrehemwe y
nojpasymesa:

(a) myKOTHHE Ha (PUKLHOHO] NOBPLIHHU
Koje cy ayke o 2/3 akcujanHe
mHpuHe (pukumone Tpemwa
NOBpLIMHE;

0BOM KOHTEKCTY

(6) mykoTHHE Ha GPUKLHOHO]j NOBPLIHHU
Koje JIOCEeKy Crnosballiiby TMOBPLIHHY
noboua;

(B) MyKOTHHE Kpo3 10Go1;

(r) 6uno KOjH T™HI owrehiera
KOHCTPYKIHjE HIH NyKOTHHE Y Guiio

KOM  zeny  M3BaH  QpHKuMOHE
NOBpLIMHE.
4222, Bosunma Bpere Mz, M3, N2 u N3
4222.1. Venoen HCTIUTHBAA (MenuTHBame
KouHor  moGowa  ca  nosehannm
onrepeherem)
Buneru cras 4.2.1.2.1.
42222, Pesynratu HMCIHTHBaba  (MCIIUTHBAHE
KouHor  noGowa ca nosehannm

ontepeherem)

TaGena A11/42.22.2.

Test provision High load test

Type of braking Braking to less than 5
km/h

Total number of brake 150

applications

Initial brake drum temperature | < 100 °C

at each brake application

Brake applications

from 60 km/h

to <5km/h

Brake torque in accordance 6 m/s?

witha

Cooling (also deviating from | permitted

paragraph 3.2.3. of this annex)

42223.

Test result (brake drum high load test)

The test result is positive provided the
brake drum does not fracture.

Tpeasuheno Henmrmsaie Henntusatbe ca

nosehaniy onrepeherem

Haumi kouersa Koverbe pa cvaseiba

Gpaunie nenon 5 kmvh

Vicyrmm 6poj 150

KOUCHbA

Toueria Temneparypa kouor | < 100 °C

106011 IpH CBAKOM NIPHTHCKY

Ha NeAay KOUHHLE

TIpuTHcKame netasie Kounmie

ca 60 km/h

Ha <5 km/h

Kournm Mevient y ckaaty ca | 6 m/s?

Xorabetse (yinysyjyhi u 03B0bCHO

oJcTynama 01 crasa 3.2.3.

oBor npHiora)

42223, Pesynrath MCIHTHBAbA  (MCIIHTHBAHE
KkoyHor  noGowa ca nosehannm
ontepeherem)

Pesynrar  uenuTuBama  ce  cmarpa
MO3UTHBHUM ~ aKo Ha jo6ouy — Hucy

YOUJBHBH TPAroBH MyKOTHHA.
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Annex 12

Requirements

category O

1. Test overview

The tests required in paragraph 5.3. of this
Regulation are detailed as follows
the vehicle category:

according  to

Table A12/1A

for

Vehicles of categories O1, O and O3

replacement
brake discs/drums for vehicles of

Ilpuaori2

3axTeBu 3a 3aMeEeHCKe KO4YHe

aucKoBe/ no0omie 3a BO3MJAa BpcTe
o

1. Tpernen nenutHBama

Hcnurusama HaseneHa y crasy S.3. oor
Tpasunuuka npuveryjy ce Ha crnenehu
HauMH Y 3aBHCHOCTH Ol BPCTE BO3WJIA:

TaGena A12/1A
Bosuaa Bpere O1, 02 1 O3

Alternative dynamometer test

Anmepnamueno ucmumusaroe na

Track test (Allenative 1o rack tesy)
221 Type 0 341, Type0
222, Typel 342, Typel
23, Parking brake

system

(if applicable)

24, Testing the dynamic
frictional properties
(comparison test
conducted on the
individual axles)

35. Testing the dynamic
frictional properties
(comparison test
conducted on the
individual axles)

Hemumusaree na ucnumnoj ounaiomempy
emasu (Amepnamusa sa uenumusaroe na
ucnummoj cmazu)
221, Tun0 341 Tun0
222 Tunl 342 Tunl
23, Cucres mapkupue | —
KouHHILe
(110 notpetin)
24, Mennrusame 35 Mennrusame

JUHAMIRHX
dprkuronix
cRojcrasa (ynopeaia

pr——
(puKiHONIX
cpojeraa (ynopeana

Table A12/1B
Vehicles of categories O4

HenHTHBaIbA MCTHTHBAIA
u3Be/ICHA HA H3BE/CHA HA
nojeamaum; nojeanmauHI
ocoBHHava) ocoBHHava)

TaGena A12/1B

Bosuua Bpere Oy

Track test

Alternative dynamometer test

(Alternative to track test)

Ammepnamusio ucnumusaroe na

22.1. Ty

341, Type 0

223, Typelll

343, Typelll

23.  Parking brake
system
(if applicable)

2.4.  Testing the dynamic
frictional properties
(comparison test
conducted on the
individual axles)

3.5.  Testing the dynamic
frictional properties
(comparison test
conducted on the
individual axles)

Henumusarse na ucnumnoj Ounamomempy
emazu (Ammepnamuaa sa ucnumusaree
nawenumnoj cmazny)
221, Tun0 341 Tun0
223 Tun 1l 343 Tunlll
23, Cucrew mapknpue | —
KouHHLe
(110 notpeti)
24, Vienmmnsane 35 Mennmusanc
T AUHAMHKIX
QpuKONIX (puKILHONIX

cBojeraa (ynopeana
e —
usBeAeHa Ha
nojeuHaUIIM
ocosuiava)

cBojcTaBa (ynopeasa
MenMTHBaIA
3BCCHA Ha.
nojesnHasHIz
ocoBiHaMa)

2 Tlposepa ycknaheHocTn ca 3axteBuMa 3a
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2.1.

Verification  of  the  vehicle test
requirements

Test vehicle

A vehicle that is representative for the
selected test group (see definition in
paragraph 5.3.6. of this Regulation) in
respect of which an approval or parts
report for a replacement brake disc/drum is
applied for shall be fitted with this
replacement brake disc/drum as well as be
equipped with test devices for testing the
brakes pursuant to the provisions of
Regulation No. 13.

The replacement brake disc/drum shall be
fitted to the axle in question together with
an accompanying brake lining which has
been type approved according to
Regulations No. 13, or 90 available from
the vehicle or axle manufacturer. Unless a
uniform procedure is laid down for how
braking is to be effected, the test shall be
carried out following agreement with the
Technical Service. All the tests listed
below shall be carried out on brakes that
have been bedded in. The same "bedding-in"
programme shall be wused for both
replacement and original brake discs and
drums.

Service braking system

Type 0 brake tests, vehicle laden

This test shall be carried out pursuant to
Regulation No. 13, Annex 4, paragraph
1.4.4.

Type I brake tests

This test shall be carried out pursuant to
Regulation No. 13, Annex 4, paragraph
1.5.2.

At the end of the Type I brake test, the
performance when the brakes are hot is to
be satisfied pursuant to Regulation No. 13,
Annex 4, paragraph 1.5.3.

Type I11 brake tests

This test shall be carried out pursuant to
Regulation No. 13, Annex 4, paragraph
1.7.

Parking braking system (if applicable)

If the service brake system and the parking
brake system use a common disc or drum
friction surface, it is not necessary to

2.2,
22.1.

23.
23.1.

HCIIMTHBAbC BO3HIA
Henutho Bosuio

Bo3uno koje je penpeseHt 3a omaGpaHy
ucnutHy rpyny (Bumetn neduHuuMjy y
craBy 5.3.6. oor [IpaBuiniKa), 3a Koje je
NOIHET 3aXTEB 3a XOMOJIOTALMjy HIM
W3BeWTaj © HMCIHTHBAY  3aMEHCKOT
KOuHOr Jucka/nodowa, Tpeba na Oyne
ONpEMIbEHO  OBHM  3aMEHCKHM KOUHHM
nwckom/noGommem, kao W ypehajuma 3a
HCTIMTHBAME KOUHMIA y CKlamy ca
onpendama u3 [pasuinnka 6p. 13.

3aMeHCKH KOUHH IMCK/0601 ce MOHTHpa
Ha  PeJIeBAHTHOj OCOBHHM 3ajelHO  ca
onroapajyhom KouHOM 06710roM, Ha Kojy
ce 0JIHOCH XOMoJIOraluja THIa onoGpeHa
npema Ilpasunnnky 6p. 13 umm 90, kojy je
nmoctauo  npousBohau  BO3WIA WM
0COBHHA. AKO HE MOCTOjH je/MHCTBEHA
npouesypa  KOjoM  ce  YCIOCTaBba
oxroapajyhn Meton kouewa, OHma ce
MCTIMTHBAME BPUWIM Y JOTOBOPY ca
TexHHuKoM ciykOom. CBa MCIHTHBabA
HaBE/CHa Y Jla/beM TEKCTy Ce Bplie Ha
KouHuuama koje cy Beh yxomawe. Hcru
Nporpam ,,yxoiaBamwa' ce npuMeryje 1 3a
3aMEHCKe M 33 OPHTHHAIHE KOUHE JIMCKOBE
u noGoue.

CucTem paaHor Kovemwa

Hcnurupama  kounnua thna 0 ma
onrepeherom Bosuy

OBo HMCnUTHBAKE CE BPIIM y CKialy ca
craBom 1.4.4. Tpunora 4 Tpasunuuka 6p.
13.

Hcnnrusare kounnua tna [

OBo HMCNUTHBaKE CE BPIIM y CKJaly ca
craBom 1.5.2. Tpusiora 4 Ipasuiuuka 6p.
13.

Ha kpajy ucnuTHBama KouHMUa THma I,
TeXHHUKe KapaKTEPHCTHKE KOueHwa 3a
KOUHHLIE y 3arpejaHOM CTakby Mopajy GuTH
Yy CKmaay ca 3axteBuma W3 craa 1.5.3.
Tpuora 4 Mpasmanmka 6p. 13.

Hcnurupare kounnua tuna I1

OBO MCMUTHBaKE Ce BPUIM y CKiaay ca
craBom 1.7. Tlpunora 4 IlpaBunnnka Gp.
13.

Cucrem napkupHe KouHuLe (Mo noTpedu)

AKo ce KOHBEHUHMOHaTHAa (pHKLKOHA
NOBPLIMHA JMCKA WM 10801Ia KOPHCTH Y
CHCTeMY pajHe KOUHWLE W y CHCTeMy
napkupHe KOUYHMLE, OHIa Hema notpeGe
Ja Cce BpUM CNEUHjaTHO HCIHTHBAME
cucTema napkupHe kounuue. Cmatpa ce
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conduct a specific parking brake system
test. The satisfactory achievement of the
Type 0 laden test shall be taken as meeting
the parking brake system requirements.

Static test with 18 per cent gradient,
vehicle laden

The vehicle shall satisfy all the relevant
provisions laid down in Regulation No. 13,
Annex 4, paragraphs 2.3. and 3.2. that
apply to this category of vehicle.

Testing the dynamic frictional properties
(comparison test conducted on the
individual axles)

For this test, the vehicle shall be laden and
all brake applications carried out on a flat
road.

The service braking system of the vehicle
shall be provided with a device that
separates the front-wheel brakes from the
rear-wheel brakes so that they can always
be operated independently of one another.

If an approval or a parts report is required
in connection with a replacement brake
disc/drum for the front-wheel brakes, the
rear-wheel brakes shall remain inoperative
throughout the test.

If an approval or a parts report is required
in connection with a replacement brake
disc/drum for the rear-wheel brakes, the
front-wheel ~ brakes  shall  remain
inoperative throughout the test.

Performance comparison test when the
brakes are cold

With cold brakes, the performance of the
replacement brake disc/drum shall be
compared with the original equivalents by
comparing the results of the test below.

Using the replacement brake disc/drum, at
least six consecutive brake applications
with different, gradually increasing control
forces or brake pressures are carried out as
part of the process up to the point at which

232

2.33.

2.4.

24.1.

2.4.1.1.

ha 3a710BoJbaBajyhu pesyaTaru
ncnuTuBama tina 0 y ontepeheHom cramy
notephyjy ycknaieHoeT ca 3axTeBHMa 3a
CHCTEeM MapKUpHE KOUHHILE.

CTaTidKko MCTIMTHBAME HA CTPMOj PaBHH
ca HaruGom on 18% wa ontepeherom
BO3MITY

Boswno Tpeba na  3an0BObM  CBe
penieBanTHe ozpende Koje ce omHOCE Ha
OBy BpCTY BO3WJA, KOje Cy HaBeeHe y
crapopuma 2.3. u 3.2. Ilpunora 4
TTpaBunnuka 6p. 13.

HcnutuBarba IMHAMHUKHX  (DPHKUMOHKX
cBojctaBa  (ynopenHa  MCTIMTHBAH:a
M3BpILIEHA HA T0je/IMHAYHHM OCOBHHAMA)

V cryuajy OBOT HCITHTHBaKba, BO3UIIO je y
ontepeherom cTamy, a cBa Kkouemwa ce
BpLUE HA PABHOM MyTY.

CHCTeM paiHOr KOUeHa BO3H/IA ONPEMIbeH
je ypehajem koju omoryhasa onBajame
KOYHHUA TIPEIHHX TOYKOBA O KOYHHMLA
Ha 3a]IlHM TOUKOBHUMA, Tako /1a y CBAKOM
cJlyuajy MOTy /1a pajie HE3aBUCHO jeIHe 01
ZIpYTHX.

AKO ce 32 3aMEHCKH KOUHH IMCK/106011 32
KOUHMUE — TPelHHX  TOYKOBA  TPAkKH
XoMotorauuja i) u3BeLTaj [Q
HCTIMTHBAMY PEJIEBAHTHOT JIeNa, KOUHHULE
Ha 3aIHHAM TOYKOBHMA OCTajy HEaKTHBHE
TOKOM UHTABOT HCTIHTHBAkbA.

AKO ce 32 3aMEeHCKH KOUHH JIMCK/106011 32
KOUHHMLE  3alibHX  TOYKOBA  TPakH
XoMostorauuja win u3BeLITaj 0
MCTIMTHBAtY PEIEBAHTHOT JIeNa, KOYHHULE
Ha NPE/IbUM TOUKOBMMA OCTajy HEaKTHBHE
TOKOM YHTABOT HCITHTHBAbA

VNHOpenHOo  MCTIUTMBAHE  TEXHUUKHMX
KapaKTEePHCTHKA ~ KOUHWUA Y  XJTAIHOM
cTamy

Y cnyyajy KOYHMUA Yy XJIaIHOM CTakby,
TeXHHYKE ~ KApaKTEPHCTHKE  3aMeHCKOT
KO4HOr ancka/zoGowa ce ynopehyjy ca
TeXHHUKHM KapaKTepHCTHKAMA
OPHIHHATIHHX ~ eKBHBATCHTHHX  KOUHHX
nmckoBa/noboia  nopelewem  pesysitara
WCMUTHBAKA KOja Cy HABEACHa y Ja/beM
TeKCTY.

Kopucrehn 3aMEHCKH KOUHHH
2wmck/noGou, Tpeba M3BPLIMTH HajMarbe
WECT y3acTOMHUX MpPHTHCAKa Ha mnenaty
KOYHMLE Y3  TpUMEHy  Apyrauuje,
nocrenero pactyhe pedepentHe cite i
NPUTHCKA y KOYHOM BOAY CBE JOK Ce
TOYKOBH He ONOKHpajy, WM JOK ce He
JIOCTHTHE TPOCEYHA BPEAHOCT YKYMHOT
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3.1,

3.2
32.1.

the wheels lock, or up to a mean fully
developed deceleration of 3.5 m/s?, or up
to the maximum control force permitted
for this category of vehicle, in which
connection the initial speed for testing
purposes is 45 km/h:

Prior to each brake application, the initial

temperature of the brake drum shall be <
100 °C.

The brake test described in paragraph
2.4.1.1. also has to be carried out using the
original brake disc/drum.

The dynamic frictional properties of the
replacement brake disc/drum can be
regarded as similar to those of the original
brake disc/drum, provided the values
attained in relation to the mean fully
developed deceleration at the same
operating pressures or control forces in the
region of the upper 2/3 of the curve
generated do not deviate by more than +10
per cent or £0.4 m/s from those of the
original brake disc/drum.

Inertia dynamometer test

Equipment of the dynamometer

For testing purposes, the dynamometer
shall be fitted out with the original brake
caliper or wheel brake of the vehicle
concerned. The inertia dynamometer shall
be equipped with a constant torque device
and equipment for recording rotational
speed, brake pressure, the number of
revolutions after braking has commenced,
brake torque, the braking period and the
temperature of the brake drum on a
continuous basis.

Test conditions

Inertia mass of the inertia dynamometer

The inertia mass of the inertia
dynamometer shall be set as close as
possible, with a permissible variation of +5
per cent, to the theoretically required value
which corresponds to that part of the total
inertia of the vehicle braked by the
appropriate wheel. The formula used for
calculation purposes is as follows:

I=m - ram®

Where:

24.12.

24.13.

3.1,

3.2,
3.2.1.

ycnopewa 04 3,5 m/s%, WM 0K ce He
JIOCTHTHE MaKCHMajiHa pediepeHTtHa ciia
JI03BOJbEHA 33 OBY  BPCTY BO3MJIA, MpH
ueMy MoueTHa GP3HHA TOKOM WCTIHTHBAH:
Tpeba na usHocu 45 km/h:

Tlouetna Temnepatypa kouHor poGoia
npe CBAKOr NPUTHCKA HA MEJaly KOUHHLE
Tpeba na Gyae < 100 °C

HicnuTuBare KOUHMLIA ONMHMCAHO Y CTaBy
2, ce Taohe BpuM Kopmihersem
OPHMIHHATHOT KOUHOT JHCKa/106011a.

Jlusamuika pukurona cBOjcTBA
3aMEHCKOT KOYHOT JMCKa/1obo1ma ce Mory
cMaTpaTH CIHYHMM OHMMA Koje mocejyje
OPHMIMHAIHM  KOYHH JIHCK/Z000M, MOJ
YCIIOBOM /1a OCTBAPEHE CPEliba BPEIHOCTa
YKYNHOT  yCTIOpewa 3a MCTH  paHy
npuTHCAK WM HMCTy pedpepeHTHy  ciaty
NpHTHCKA HA Mefaty KOUHWLE Y FopkbeM
nBoTpehiHCKOM ey no0ujeHe Kpuse He
oznctynajy 3a Bume oa +10% umm +0.4
m/s?  om BpeaHOCTH J00MjeHHX  3a
OPUIHHANIHM KOUHHM AMCK/ 106011,

HcnuruBarbe Ha HHEPLHOHOM
JIMHAMOMETpY

Onpema iuHamMomeTpa

3a notpede OBHX HCTINTHBA:A,
ZMHaMomeTap TpeGa na Gyne onpemsbeH
OPHIHHATHHM KOYHHM 4esbyCTHMA WITH
KOUHHLIOM TOYKA PEJICBAHTHOT BO3WJIA.
Hnepunonn nuHAMOMeTap je omnpembeH
ypehajem 3a oGe3behuBarbe KOHCTAHTHOT
OOpTHOT  MOMEHTa M OmpemMoM  Koja
omoryhaBa cranHo Genexeme Opoja
o0praja, NPUTHCKA y KOYHOM CHCTEMY,
Gpoja OKpeTa HaKOH MOYeTKa KOueH:a,
KOUHO MOMEHTA, BPEMEHa Kouerma H
TeMmnepatype KOuHHX 1MCKOBa/10601Ia.

VcnoBu MCTHTHBabA

Hnepuujaniia mMaca HHePUHOHOT
JIMHamomeTpa

Hnepunjanna Maca MHEPLHOHOT
JIMHAMOMETpa roJiellasa ce o je Moryhe
Grike (C TONEPAHUMjOM Yy Pacriony on +5
%) TEOPHCjKH TPAKEHO] BPEAHOCTH KOja
o/iroBapa Jiely yKynHe MHepLje BO3uia,
Koje koun oarosapajyfin Touak. ®opmyia
32 W3pauyHaBake MHepuMjaiHe mace je
creneha:

I=m - ram®
Tne je:

I = wmowment nnepunje (kgm?);

Tayn = JWHAMWYKM PaIMjyC KOTPIbarba
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1 = rotary inertia (kgm?);

tyn = dynamic rolling radius of the tyre
(m):
m = test mass (part of the maximum

mass of the vehicle braked by the
appropriate wheel) as stipulated
by this Regulation.

Dynamic rolling radius

In calculating the inertia mass, the
dynamic rolling radius (ray) of the largest
tyre authorised for the vehicle (or the axle)
shall be taken into account.

Test mass

The test mass for calculating the inertia
mass shall be as follows:

m= 0.55-m,,
2:n
Myen = max. permitted mass of the vehicle
n = number of axles, or number of front
or rear-axles in the case of full
trailer
The initial rotational speed of the

dynamometer shall correspond to the
linear speed of the vehicle at 40 or 60
km/h (depending on the type of test) based
on the mean of the dynamic rolling radii of
the largest and smallest tyre of the
authorised tyre sizes.

Cooling

The cooling may be carried out either to
paragraphs 3.2.3.1. or 3.2.3.2.

Test carried out with a complete wheel
according to Regulation No. 13, Annex 11,
Appendix 2, paragraph 3.2.2.

With respect to the Type I and Type III
tests air cooling at a velocity and air flow
direction simulating actual conditions may
be used during the heating runs, the speed
of the air flow being var = 033 v

Where:

v = vehicle test speed at initiation of
braking.

In other cases cooling air is not restricted.

3.2.1.1.

3.2.1.2.

322,

323,

3.23.1.

3.23.2.

nHeymatHka (m);

m = wucnuTHa Maca (1€0 MaKCHManHe
Mace  BO3WIA,  KOjy  KOUM
oxroBapajyfin Touak), Kako je
npensuhero osum [TpaBHIHAKOM.

JIMHAMUUKH Pajnjye KOTpIbatba

W3pauyHaBame HHepuMjaiHe Mmace ce
BpwH  y3umajyhu y 063Mp AMHAMHUKM
paamjyc  KoTpibata  (ran)  Hajseher
NHEyMaTHKa KOjH  je  JI03BOJbEH 33
ynotpeGy Ha OBOM BO3WIy (MM OBOj
ocoBHHM).

Hcnurha maca

Hcnutha  maca  3a  m3pauyHapame
nHepumjcke Mace ozpehyje ce Ha cenehu
HAYMH:

Myeh = MakcHMalia  703BOSbeHA  Maca
BO3MIA
n = Gpoj ocouHa, MM Opoj MpeawUX

WM 3QILHX OCOBHHA Y CiIyuajy
NIPUKIBYUHHX BOBMAA

Touernu 6poj obpraja AMHAMOMETpa
O/IroBapa JiMHeapHoj Gp3nHu Bosuia o 40
km/h wm 60 km/h (3aBucHo ox Tuma
HCTHTHBAKA) M onpeljyje ce Ha OCHOBY
npoceune BpenHocTH Hajseher 1 Hajmarser
JIMHAMHYKOT panujyca KOTpJbatba
TIHEYMaTHKa 103BOJBEHHX 32 OBO BO3HIIO.

Xnahere

Xnahewe ce Moike BPUIMTH Y CKiaay ca
craBoBuma 3.2.3.1. um 3.2.3.2.

HcnutuBambe ce BpPLIM HAa KOMILUIETHOM
TOUKy y cKkjiany ca ctaBom 3.2.2. Jlonatka
2, npusiora 11, IMpasunsxuka 6p. 13.

Tlpunukom Bpuieha HCMUTHBAKA THIOBA |
n 111 Toxom 3arpeBara KOUHHLA MOKE CE
NPUMEHUBATH Ba3/ylIHO Xnaherwe, npu
demy Op3vHa M CMep CTpyjama Basayxa
Tpeba 1a CHMYJHpajy CTBapHe yclioBe, a
Gp3une cTpyjama Basayxa TpeGa na Oyne
Vair =0,33 v,

e je:

V= wenuTHa Gp3uHa BO3MIA Ha MOYETKY
KOueHa.

YV mpyrum  ciyuajeBuma,  ynotpeGa

PacXJIaiHor BasayXa HUje OrpaHuyeHa.

Temneparypa pacxnanaHor
0/IroBapa TemrepaTypH cpeuHe.

Ba3/lyxa

Ucnutusawe koje ce Bpum 0e3 odona
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‘The temperature of the cooling air shall be
the ambient temperature.

Test carried out without a rim

With respect to the Type I and Type Il
tests during the heating runs no cooling is
allowed.

In other cases cooling air is not restricted.

Preparation of the brake
Disc brakes

This test is conducted using a new disc
with new brake lining assemblies which
have been type approved according to
Regulation No. 13 or 90 (in the condition
as mounted on the vehicle, e.g. protective
grease removed).

Drum brakes

The test is conducted using a new drum
with new linings assemblies which have
been type approved according to
Regulation No. 13 or 90 (if applicable,
protective grease removed).

Machining of the linings to achieve good
lining to drum contact is permissible.

Alternative dynamometer performance test

Table A12/3.3.

324,
3.24.1.

3242,

33.

TOUKa

V cnyuajy ucnutisamwa Tinosa 1 u 11
TOKOM 3arpeBara KOUHHLA, Xyahewe Hije
JI03BOJBEHO.

Y gpyrum  ciaydajeBuMa,  ynotpeba
PACX/IAIHOT BA3/yXa HUje OrpaHHYeHa.

Tpunpema kounuLe
JIuck-KouHuLe

HcnutuBaibe ce BPUIM Ha HOBOM IHCKY ca
HOBHM  CKJIOMOM  KOYHHX  oGuiora,
onobpenum npema Ilpasunnuky 6p. 13
w90 (Koju je MOHTHPaH y HCTOM
nonokajy kao W Ha BO3WIy, HIp. ca
YKNaHareM 3alITHTHOT Ma3nBa).

JloGom-kouHHLe

Hcnutneame ce BpIIM HA HOBOM 100Uty
ca HOBHM KOYHMM 00Jiorama, ofoGpeHnm
npema [pasuisuky 6p. 13 wm 90 (ako je
NPHMEHJBHBO, Ca YKNAWameM 3auTHTHOT
Ma3HBa).

Jla 6u ce ocTBapHo 106ap KOHTAKT u3Mehy
obora u 10601a, 103B0JbEHA je MALIMHCKA
obpana o6iora.

ANTEPHATHBHO HCTIHTHBAILE  TEXHHUKHX
KapakTepHCTHKA HA IMHAMOMETPY

TaGena A12/3.3.

1. | Cold Bedding-in (cold burnishing):

100 (disc) or 200 (drum) brake applications

i = 150 °C (disc) or 100 °C (drum)

60 km/h

dw =1 and 2 m/s? alternating

1. |ObBpaza (yxoxanaie) y X1auioM Craiy:

Ti
v

100 (ex) i 200 (20601m) BpiIeiba MpiTIICaKa i
neaty Kownie

150 °C (amek) wn 100 °C (r060ur)
60 km/h

dm = HansmernaHo 11 2 m/s?

2. | Munaviaxa ppukiora crojetsa, pieTi cran 3.5.1.

oBor npiIora

2. | Dynamic friction propertics. sce paragraph 3.5.1. of this

annex

3. | Hot Bedding-in (Hot burnishing):

Make 30 consecutive snub applications with vi = 60
km/h and v2 = 30 km/h with a cycle time of 60 s starting
at a brake temperature of < 100 °C at the first
application.

The deceleration of the first application shall be constant
3m/s?

From the second up to the last application the pressure
shall be constant and equivalent to the average of the
application.

3. | OGpaza (yxonanaie) y sarpejarom craivy:

Psepinein 30 y3aCToNHIX Kouerba mpi o3 vi = 60
km/h i v = 30 km/h, y tpajaisy wikyca oz 60 cexysun
W TIpH TI0%eTHO] Tenmeparyph o1 < 100 °C mpititkon
NIPBOF NPHTHCKA Ha TICAQTY KOUHIIILE, YCOperhe HAKOH
NIpBOT MPHTHCKA Ha MEAQLY KOWHMUE Tpeda aa Oyie
KOHCTAITHO 1 Aa 13H0CH 3 m/S2.

OJ1 ZPYTOr 210 MOCEIber MPHTHCKA MPHTHCKA Ha eay
KouHHe  yeriope

JeMHAKO TPOCENHO] BPEAHOCTH OCTBADEHOj Y MPBOM
wkaycy Koueiba.

¢ Tpea ga Oyle KOHCTAHTHO it

4. | Re-burnishing:
30 brake applications

4. | Tonosro yxoxasarse:

30 Bpiersa npHTHCAKa HA TIETY KOWHIIE

150 °C (anck) w100 °C (oGomr)

150 °C (disc) or 100 °C (drum)
=60 km/h,
dn = 1 and 2 m/s* alternating

Vi =60 kmv/h,
dw = namvenino 1 1 2 m/s*

5. | Vlemmiuarse koummia una 0, seri cras 3.4.1. oor
npiwiora

6. | Viemrmuparse koumima una | (y ciyuajy posiia spere

02/05). BizeTn crap 3.4.2. opor npitora

5. | Brake test Type 0. see paragraph 3.4.1. of this annex 7. | Tonono yxonasae: (kao y Tauku Gp. 4.)
8. | Memur.kounmua tina 0, szt cras 3.4.1. osor
6. | Brake test Type I (in the case of 02/03). see paragraph npuora
3.4.2. of this annex 9. | Hemmmusarse kounmua tuna 111 (y caysajy Bosiia spere
7._| Re-burnishing: (like item 4.) O4). BsieTn cran 3.4.3. oor npiiora
8. | Brake test Type 0. see paragraph 3.4.1. of this annex 10._ | TlonosHo yxonasate: (kao y taukm 6p. 4.)
34. CucTeM paaHoOr Kouemha
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2.1.1.

2.1.2.

2.1.3.

2.2.

22.2.

223.1.

22.3.1.1.

22.3.3.

Definitions

General definitions

"Manufacturer" means the organization
which can assume technical responsibility
for the brake lining assemblies or drum
brake linings or brake drums and discs and
can demonstrate that it possesses the
necessary means to achieve conformity of
production.

"Replacement part" means either a
replacement brake lining assembly type, a
replacement drum brake lining type, a
replacement drum brake lining, a
replacement brake drum or a replacement
brake disc.

"Original part" means either an original
brake lining, an original brake lining
assembly, an original drum brake lining,
an original brake drum or an original
brake disc.

Definitions regarding the approval of a
replacement brake lining assembly type, a
replacement drum brake lining type or a
replacement drum brake lining.

"Braking  system" has the meaning
assigned in Regulation No. 13, paragraph
2.3., or Regulation No. 13-H, paragraph
2.3., or Regulation No. 78, paragraph 2.5.

"Friction brake" means the part of a
braking system in which the forces
opposing the movement of a vehicle are
developed by friction between a brake
lining and a wheel disc or drum moving
relatively to each other.

"Brake lining ~ assembly" means a
component of a friction brake which is
pressed against a drum or disc,

respectively, to produce the friction force.

"Shoe assembly" means a brake lining
assembly of a drum brake;

"Shoe" means a component of a shoe
assembly which carries the brake lining;

"Pad assembly" means a brake lining
assembly of a disc brake;

"Backplate" means a component of a pad
assembly which carries the brake lining;

"Brake lining" means the friction material
component with the shape and final

2.

2.1.
2.1.1.

2.2.1.

222

223.1.

223.1.1.

2232,

2232.1.

2233.

Hepununuje

Onre nepunnumje

WlIpoussohay™  o3nauaBa  opraHuzaLjy
Koja MOXe J1a Mpey3ve  TeXHHUuKy
OJIrOBOPHOCT 3a CKIIONOBE KOYHUX 06J10ra
uiM o6siore 1060LI-KOUHHMLA MM KOUHE
n060o1e M AMCKOBE M MOJKE J1a JIOKaKe 12
nocenyje  HEONXOAHA  cpencTa  3a
TOCTH3AME CA0GPA3HOCTH NPOM3BO/H:E.

w3amencku Oeo” o3HayaBa WIM  THI
3aMEHCKOI CKJIONa KOYHMX 00Jiora, THI
3aMeHcke  obnore  1060MI-KOUHHIE,
3aMEHCKY obory J10601L-KOUHHIIE,
3aMEHCKH KOUHH JI0GOLI WJIH 3aMeHCKH
KOUHH JIHCK.

wOpueunannu  0eo®  0O3Ha4yaBa  WIH
OpHIHHATIHY KOUHY 0G/IOTY, OpHTHHATHN
CKJION KOUHe 0G10re, OpHrHHATIHY 06II0Ty
J000II-KOUHHUIIE, ~ OPHTMHATHH  KOYHH
210601 UM OPHTHHATHH KOYHH JIMCK.

Jleduunmje  koje ce  oaHoce  Ha
XOMOJIOTalljy 3aMEHCKOT CKJIONa KOUHHX
obuiora, 3aMeHcKe ofJiore 10601I-KOUHHLE
WM 3aMeHCKe 06J10re 10601L-KouHHLE.

Kounu cucmen* o3nauasa ypehaj, umja je
nedunimja aata y crasy 2.3 IpaBunHika
6p. 13 wm crasy 2.3 Tpasunnuka 6p. 13-
H wnu craBy 2.5 INpaBunnuka 6p. 78.

WPpukyuona  kounuya™ o3HayaBa  J1€0
KOYHOP crcTema y Kome ce (opmupajy
cule Koje ce CynpoTCTaBibajy KpeTamby
BO3WIA ycien Tpewa m3mehy  KouHe
obniore 1 ancka MM 1060Wa TOUKa KOju
ce kpehy jenaH y onHocy Ha Apyrit.

Cron  KOuHMX  06702a“  O3HAuaBa
KOMIMOHEHTY (PPHKIMOHE KOYHHMLE KOja je
TNPUTHCHYTA Ha 1060 OIHOCHO JIMCK, JIa
G¥ ce CTBOpHITA CHJTa TPEHba.

LCknon  nanyve  doGow-kounuye®
O3HaYaBa CKOM Kouwe obsore a0Gou-
KOUHHLE;

Ilanyua” 03HauaBa KOMIOHEHTY CKIION
nanyye 1000MI-KOUHMLE HA  KOjy je
npuuspiiliesa koyHa obsora;

»Crnon niovuya ouck-kounuye™ o3navuasa
CKJION KOYHUX 06J10ra INCK-KOUYHULIE;

"Hocau nnouuye" o3HauaBa KOMTOHEHTY
CKJIONa TJIounIa Ha Kojy je npuuspiihena
KouHa 06siora;

..Kouna o61o2a* 03nauaBa KOMINOHEHTY 0J1
(GPUKLHOHOT MaTepujana, Yuju OONIHK M
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Brake test Type 111 ((in the case of 04), see paragraph
3.4.3. of this annex

10.

Re-burnishing: (like item 4.)

34.

34.1.

342

34.3.

3.5.

351,

352

3.5.3.

Service braking system

Brake tests Type 0, vehicle laden

This test shall be carried out analogous to
the provisions of Regulation No. 13,
Annex 4, paragraph 1.4.4.

Brake tests Type I

This test shall be carried out analogous to
the provisions of Regulation No. 13,
Annex 4, paragraph 1.5.2.

At the end of the Type I brake test, the
performance when the brakes are hot is to
be satisfied pursuant to Regulation No. 13,
Annex 4, paragraph 1.5.3.

Brake tests Type I11

This test shall be carried out analogous to
the provisions of Regulation No. 13,
Annex 4, paragraph 1.7.

Testing the dynamic frictional properties
(comparison test conducted on the
individual wheel brake)

The test shall be carried out in accordance
of Regulation No. 13, Annex 19,
paragraphs 4.4.3.1. to 4.4.3.4.

The brake test described in paragraph
3.5.1. also has to be carried out using the
original brake disc/drum.

The dynamic frictional properties at step 2
oft the procedure of the replacement brake
disc/drum can be regarded as similar to
those of the original brake disc/drum,
provided the values attained in relation to
the mean fully developed deceleration at
the same operating pressures or control
forces in the region of the upper 2/3 of the
curve generated do not deviate by more
than +8 per cent or £0.4 m/s? from those of
the original brake disc/drum.

Integrity ~ tests using an  inertia
dynamometer

The tests are conducted in accordance with
paragraph 4.1. (discs) or 4.2. (drums).

A single test per test group is required
unless the replacement part does not
achieve the required number of cycles
before damage or failure (see paragraph
4.1 or 4.1.1.2.3. of this annex).

3.4.1.

3.4.2.

3.43.

3.5.

3.5.1.

3.5.2.

3.53.

Hcnutupame kounnua Thma 0 Ha
ontepeheHom Bo3uITy

OBO WCIIMTHBAME CE BPIIK 110 AHANIOTHjH
ca oapenbama crasa 1.4.4. Tpwiora 4
TpaBunsuka 6p. 13.

Hcnurusame kounnua tuna I

OBO HCTIHTHBAIbE CE BPUIM N0 AHATIOTH]H
ca ompenbama crasa 1.5.2. Ipunora 4
TMpasunsuka 6p. 13.

Ha kpajy ucnutHBama KouHuua Thma I,
TeXHHUKe KapaKTEPUCTHKE KOUHMIA Y
3arpejaHoM CTaiby Mopajy OMTH y CKIamy
ca 3axteBuma u3 crasa 1.5.3. Ilpunora 4
TpaBunuuka 6p. 13.

HcnwuTupare kounnua tuna I1

OBO HCTIHTHBAIbE Ce BPUIM N0 aHATOTH]H
ca onpendama craa 1.7. Ilpunora 4
Tpasuntuka 6p. 13.

VICnHTHBatbe JMHAMHYKIX (PHKLHOHIX
cBojcTaBa  (YMOPEHO — MCTIMTHBAHE
CMPOBEJIEHO Ha 3aCeGHO] KOUHULIM TOUKA)

OBo HMCNUTHBAKE CE BPIIM y CKJaly ca
onpendama craosa 4.4.3.1. - 4434
Tpuziora 19 Tpasuasika 6p. 13.

McnutuBarbe KOYHHIIA OMHMCAHO Y CTaBy
3.5.1. ce Takolje BpUIM Ha OPHIHHANHOM
KOUHOM JIHCKy/moGoy.

Jlunavuuka  ppukuMona  cBOjcTBA Y
KOpaky 2 TOCTyNKa — WCTIHTHBAH:a
3aMEHCKOT KOUHOT JIMCKa/106011a ce Mory
CMaTpaTH CIMYHHM OHHMA KOje mocesyje
OPHMrMHATHH  KOUHHM JMCK/1060W, nox
YCIIOBOM Jla OCTBApEHE CPElHe BPEIHOCTH
YKYTHOT  yCTiopema 3a  HCTH  paH
NPUTHCAK WM MCTy pedepeHtHy cuiy
NPUTHCKA HA Tealy KOUHHLE Y TOpHeM
nBotpehuHcKoM nenty noGujeHe Kpuse He
ozcTynajy 3a uie o +8 % wm +0,4 m/s?
O/l BPEJHOCTH IOGHJEHHX 33 OPHIHHATHH
KOUHH JICK/10601.

Hcnutusame WHTErpuTeTa Ha
MHEPUMOHOM IHHAMOMETPY

HcnutuBarba ce Bpiie y CKIay ca cTaBoM
4.1.(anckosn) win 4.2. (n060Lum).

3a cBaky WCIWTHY rpymy moTpeGHO je
M3BPLUIMTH jEIHO MCMMTHBAKE, OCHM aKO
3aMEHCKH JIe0 He oCTBapH notpeGan Gpoj
uMKITyca npe Hero wro nohe 710 owrehera
um joma (sunetn onpendy 4.1.1.1.3. nm
4.1.1.2.3. oBor npwiora).

KouHnia ce MOHTHpa Ha JMHAMOMETAp Yy
CKJIaJy ca HeHHM M0JI0XKajeM Ha BO3WIIY
(uBpcTO  (DUKCHpaHe  KOYHHLE  WIH
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4.1.
4.1.1.

4.1.1.1.
4.1.1.1.1.

4.1.1.1.2.

The brake should be installed on the
dynamometer in accordance with its fitting
position on the vehicle (rigidly mounted
brakes or those installed by means of a
stub axle are exempt).

The temperature of the brake disc/brake
drum should be measured in as close
proximity to the friction rubbing surface as
possible. The temperature measurement
should be recorded and the method and
measuring point shall be the same for all
tests.

If cooling air is used during a brake
application or between brake applications
inside one braking cycle, the speed of the
airflow at the brake shall be limited to:

Vair =0.33 v
Where:

v = vehicle test speed at initiation of
braking.

In other cases cooling air is not restricted.

The temperature of the cooling air shall be
the ambient temperature.

Brake discs

Brake disc thermal fatigue test

This test is conducted using a new disc
with new brake lining assemblies which
have been type approved according to
Regulation No. 13 or 90 (in the condition
as mounted on the vehicle, e.g. protective
grease removed).

Vehicles of categories O, and Oz

Test conditions (brake disc thermal
fatigue)
The inertia mass of the inertia

dynamometer shall be determined in
accordance with the requirements laid
down in paragraphs 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 12.

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the mean of the
largest and smallest dynamic rolling radius
of the tyres authorized for that vehicle.

Test program (brake disc thermal fatigue)

4.1.
4.1.1.

4.1.1.1.
4.1.1.1.1.

4.1.1.12.

KO4HHLE ca yrpa)eHOM OCOBHHOM cCy
u3y3eTe U3 HCTHTHBAKA).

Temnepatypa — KOWHOT  JMicKa/KouHOT
nobowa ce mepu wro je moryhe Gruke
¢pukuronoj  nospumHu.  Benexe  ce

M3MepeHe BPEIHOCTH  Temmepatype, a
MeTo/1a i MepHe Tauke Tpeba 1a Oyay Here
3a CBA HCTTHTHBAMbA.

VKONHMKO ce TOKOM Kouerwa Wiu u3Mehy
ZBa KOuewa y jeNHOM LMKIyCy Kouemwa
npuMerbyje BasjyliHo Xiahewe, Op3uHa

cTpyjaka Bazayxa Tpeba 1a Oyne
OrpaHuyeHa Ha:
Vair =033 v,
Tze je:
V = HCcnuTHA GP3HHA BO3WJIA HA MOYETKY
Kouema.
YV gpyrum  ciyvajeBuma,  ynotpeGa

PACXJIAIHOT Ba3JyXa HUje OrpaHuveHa.

Temneparypa pacxaaHor
0/IroBapa TemrnepaTypH cpeauHe.

Ba3/lyxa

Kounu auckosm

McnnTuBarme TEPMUUKOT 3aMOpa KOYHMX
JMcKOBa

OBo nenuTHBamE ce BpuH Koprinhersem
HOBOT' KOUHOT JHCKA M HOBHX CKJIONOBA
KOUHMX ~ obnora  0n00peHHX — npema
Ipasunuuky 6p. 13 wm 90 (koju je
MOHTHPaH y HCTOM MOJIOXKajy Kao M Ha
BO3MJTY, HMP. Ca yKJawaweM 3aliTHTHOT
MasHBa).

Bozuna spere Oy 11 02

VeroBn  McnuTHBaKA  (HCIHTHBAKE
TEPMHUKOT 3aMOpPa KOUHOT NCKa)

Huepunjanua Maca MHEPLHOHOT
nMHaMometpa ce oapehyje y ckmany ca
3axTeBuma W3 crasosa 3.2.1., 3.2.1.1. u
3.2.1.2. Ipunora 12.

Bpoj obpraja nuHaMOMeTpa oaroBapa
JIMHEapHOj WMCIIUTHOj Op3HHM BO3WNA W

onpehyje ce Ha OCHOBYy mpoceuHe
BpenHocTH  Hajseher M Hajmamwer
JIMHAMHYKOT panujyca KOTpIbatba

THEYMATHKA 103BOJLEHHX 32 0BO BO3HJIO.

Ilporpam  mucnuTHBaWba  (MCTIMTHBAHE
TEPMHUKOT 3aMOPa KOYHOT JMCKa)

TaGena A12/4.1.1.1.2.

Tpeashbeno ueniTbaie

VennTusaibe Tepyikor
3amopa.
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Table A12/4.1.1.1.2.

Bpera Bosnaa

01,02

Test provision

Thermal fatigue test

Haunn kouewa

Vaactono spiicine
npHTHEKa Ha neay

KouHmIE
WirepBan kovema (= tou) 705
Bpoj kowersa 10 wikaycy 2

Kounit MoMent koju oxrosapa | 5.0

yeropetsy o1

[m/s?]

Viynan 6poj wikiyca kouersa | 100 winl50 (suern
4.1.1.1.3)

TIpHTHCKaIbE NeaIe KOUHHLE

ca 80 km/h

Ha 20 km/h

Touerna remneparypanpi | < 100 °C

TIPBOM NPHTHCKY Ha Niejiaty
KOUHHILE TOKOM CBAKOT

Vehicle categories 01,02

Type of braking Sequential brake
applications

Braking interval (= tou) 70

Number of brake applications | 2

per cycle

Brake torque in accordance 5.0

with

a [m/s?]

Total number of braking cycles | 100 or 150 (see paragraph
4.1.1.13.)

Brake applications

from 80 km/h

to 20 km/h

Initial temperature of the 1st <100°C

brake application in each cycle

4.1.1.13.

Where:

Vmax Maximum design speed (as per its
range of use);

toa actual braking period during the
application;

tae Minimum  acceleration  time  in
accordance with the accelerating
power of the respective vehicle;

et rest period;

o Braking interval
(thra + tace + trest).

Test result (brake disc thermal fatigue test)

The test is regarded as having been passed
if 150 or more cycles are completed
without damage or failure.

If less than 150 cycles but more than 100
cycles are completed without damage or
failure then the test must be repeated on a
new replacement part. Under these
circumstances both tests must complete
more than 100 cycles without damage or
failure for the part to have passed the test.

If less than 100 cycles are completed
before damage or failure then a test should
be conducted on the original part and the
results compared. If the damage or failure
point is no worse than the number of
cycles of the original part -10 per cent then
the test is regarded as having been passed.

mKyca
e je:
Vinax MaKcHMasiHa npeasuhena Gp3una (3a
oncer paza);
toa CTBAPHH MEPHOI KOUEHa Y MpoLecy
NPUTHCKAMbA MefIaie KOUHHULE;
ticc MHHHMANHO —Bpeme yGpsama y
ckmany ca moryhuowhy y6p3ama
onrosapajyher Bo3una;
trest  MEPHOI OZIMOPA;
tiowal  YKYITHH MHTEPBaJl KOUeHa
(tbra + tace + tret)-
4.1.1.1.3. Pesynratm  ucnutiBama  (MCIIMTHBAHE

TEPMHUKOT 3aMOpa KOUHOT JIHCKa)

Cmatpa ce /1a je WCMIMTHBAWE YCMENUIHO
ako je 3aspuieHo 150 wim BuiIe LMKITyca
Ges owrrehersa win Joma.

Ako mawe on 150, anm Bume ox 100
unknyca Gyne 3aspuieHo Ges omwrehemwa
HITH JIOMa, OHJA C& OBO HCTTHTHBAE MOpa
NOHOBUTH Ha HOBOM 3aMEHCKOM Jelly.
Tlon oMM ycrniosuma, f1a Gu ce pesysirati
MCTINTHBAbA CMATPATH TO3HTHBHHUM, 1€0
Mopa na u3apxku Buwe on 100 umkiyca
Ges owrehewa wim joma TokoM 006a
MCTIHTHBAMA.

Axo je mawe on 100 wikiyca 3aBpuieHO
npe HacTakKa ourTehersa WM JOMa, y TOM
ciaydajy — notpeGHO  je  W3BPLIMTH
HCTIMTHBAME HA OPHIMHATHOM Jeny H
ynopeautu pesyarare. Ako 6poj LMKIyca
10 owrtehiera WM JloMa HUje MawH O
Gpoja uMKiIyca Koju je ocTBapeH 3a
OpHrHHANHK €0 - cMatpa ce 1a je 10%
HCIIHTHBAbA YCTIEIIHO.

Ouwrrehere y
TIoIpazyMeBa:

oBOM KOHTEKCTY
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4.1.1.2.
4.1.1.2.1.
4.1.1.2.1.1.

Damage in this context means:

(a) Radial cracks on the friction surface
which are longer than 2/3 of the
radial height of the friction surface;

(b) Cracks on the friction surface which
reach the inner or outer diameter of
the friction surface;

(¢) Through-cracking of any friction
ring;
(d) Any type of structural damage or

cracks in any area outside the friction
surface.

Vehicles of categories Os and O

Test conditions (brake disc thermal fatigue
test)

Vehicles with a maximum permissible
mass > 7.5t

By means of the following test program,
brake discs are tested as components of the
braking system. It does not imitate actual
driving conditions but is understood as
being purely a component test. The
parameters  listed below in  Table
A12/4.1.1.2.1.1. cover the brakes that are
presently used as a rule on vehicles with a
maximum permitted mass > 7.5 t.

Table A12/4.1.1.2.1.1.

4.1.1.2.
4.1.1.2.1.

(a) panmjanHe MyKOTHHE Ha (PUKLIMOHOJ
NOBpLIMHK  KOje cy ayxe oa 2/3
panMjanHe  BHCHHC  (hpUKUMOHE
NOBpLINHE;

(6) mykoTHHE Ha QPUKLHOHO] NOBPLIHHK
Koje IOCeXY 110 YHyTpaumer i
CroJballkber MpeyHuka (pHKLHOHE

TOBpLINHE;

(B) myKoTHHE kpo3  Ouio Koju
dpukuroHK npeTen;

(r) 6uno Koju T™MI owreliea
KOHCTPYKLMje WK MyKOTHHE y 610
KOM  jeny  mu3BaH  (ppHKIUHOHE
NoBpLIHE.

Bosuna spera O3 n Oy

Venosu HCTIUTHBAHA (MenurnBame

TEPMUUKOT 3aMOPa KOYHOT JMcKa)

4.1.1.2.1.1.Bo3una umja je MakcMMajiHa I03BOJbEHA

maca>7,5t

Kounu mwmckoBM —ce  HMCmHTYjy — Kao
KOMIOHEHTE KOUHOI CHCTEMa MPHMEHOM
cneneher mporpama mcnmTHBamba. OBaj
nporpaM  HHje HaMemeH Jia CHMyIHMpa
cTBapHe ycioBe BOXke, Beh ra Tpeba
CMaTpaTH HCKJbYYHBO Kao HCIHTHBAME
KommoHenTH. [lapaveTpn HaBemeHn y
Tabenn A12/4.1.1.2.1.1. ce omHoce Ha
KOUHHUE Koje ce, 1O NpaBuily, TPEHyTHO
KOPHCTE Ha BO3HJIMMA YHja je MaKCHMaHA
1103BOJbeHA Maca > 7.5 t.

TaGena A12/4.1.1.2.1.1.

Henumunu Henumunu
napamemap | napavemap fpuep onpexe
Croeaurmu
. Benuuuna
npeutuk:
ks Henumna i kounuye/najmarea
wacamfkg] | [m] Oossoveena senwama
0600a

320-350 3.100 0.386
351-390 4500 0445
391-440 5.300 0,527
> 4408 B B -

Test Test
Outside parameter. parameter Example of equipment
d“ﬁﬁl‘:m Test mass m Fin "Brake size"/smallest

Ikg] [m] possible rim size
320-350 3,100 0.386 17.5"
351-390 4,500 0.445 19.5"
391-440 5300 0.527 225"
> 440% . : -

The test mass and the dynamic tyre rolling radius to be

agreed between the applicant and the Technical Service.

The inertia mass of the inertia
dynamometer shall be determined in
accordance with the requirements laid
down in paragraph 3.2.1. of Annex 12 in
conjunction with the parameters specified
in the table above (test mass

MenuTha Maca M JWHAMWSKH  RuMiyc  KOTpIhawa

nHeyMaTuKka

TpeGa aa Oyry yearraumienn wvehy

TI0.1HOCHOIIA 3AXTeRA 1 TEXHHHKE CyKOE.

Hnepunjansa Maca HHEPLHOHOT
auHamometpa ce oapehyje y ckiamy ca
3axteBima u3 crasa 3.2.1. Ilpwmora 12,
y3umajyhu y 063up napamerpe HaBeneHe y
NPETX0HO]j Tabesn (MCHTHA Maca M Tayn).

Bpoj obpraja nmHamomeTpa onrosapa
JIMHEApHOj WMCIMTHOj Op3uHM BO3MMA M
onpellyje ce Ha OCHOBY BpEIHOCTH
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and rayn).

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the dynamic tyre
rolling  radii  specified in  Table
A12/4.1.1.2.1.1.

4.1.1.2.1.2.Vehicles with a maximum permissible

mass >3.5tand<7.5t

As regards vehicles with a maximum
permitted mass > 3.5 t and < 7.5 t in
respect of which the parameters listed in
Table A12/4.1.1.2 do not apply, the
test parameters shall be selected in such a
way that the worst case scenario that
formed the basis of the range of use of the
replacement  brake disc  (maximum
permitted vehicle mass, maximum tyre
equipment size) is covered.

The inertia mass of the inertia
dynamometer shall be determined in
accordance with the requirements laid
down in paragraphs 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 12.

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the mean of the
largest and smallest dynamic rolling radius
of the tyres authorised for that vehicle.

JMHAMHYKOT panujyca KOTpJbarba
nHeyMaTHKa Koju ¢y Hasenenn y TaGenu
Al12/4.1.12.1.1.

4.1.1.2.1.2.Bo3una uuja je MakcuMaHa [03BOJbEHA

4.1.1.22.

maca>3,5tu<75t

Kama cy y nuramy Bo3wia uMja je
MaKCHMalTHa JI03B0JbeHa Maca > 3,5 t u <
7.5 t, Ha Koja ce He MpHMerbYjy mapaMeTpH
HaBenenn y Tabenn Al12/4.1.1.2.1.1.,
onabup napameTapa MCNMTHBAA CE BPILM
Tako Ja MOKPHBAjy HAjHENOBOLHUJI
cily4aj, Koju je kopuiuhien kao ocHoBa 3a
onpeluBame oncera ynorpede 3aMeHCKOr
KOYHOT JMcKa (MaKCHMaslHa J103BOJbeHa
Maca BO3WIA, MaKCHMAlHAa BEIMYMHA
THEYMaTHKa).

Hnepuujanna maca MHEPLHOHOT
nuHamometpa ce oapehyje y ckiamy ca
3axTeBumMa W3 crasoBa 3.2.1., 3.2.1.1. u
3.2.1.2. Tpuniora 12.

Bpoj obpraja auHamMomeTpa oaroBapa
JIMHEApHOj WCIMTHOj Op3uHM BO3MMA M

onpehyje ce Ha OCHOBYy mpocedHe
BpeHOCTH  Hajeehier W Hajmamer
JIMHAMHYKOT panmjyca KOTpIbatba

MHEyMAaTHKa 103B0JbEHUX 32 OBO BO3WJIO.

Tporpav  wcnuTHBama  (WCnuTHBaME
TEPMHUKOT 3aMOpa KOUHOT JIMCKa)

TaGena A12/4.1.1.2.2.

. . Tlocrynak 100 npurncaka Ha nejaty KouHuLEe
4.1.1.2.2. Test program (brake disc thermal fatigue y“‘"g“a“,a l'lu-mpua Gpanma: 60 l:m/i :
test) Kpajwa Gpsuna: 30 kmvh
Table A12/4.1.12.2. dm Hausmennuno 1 m/s® u 2 m/s*
Touerna Temneparypa : < 300 °C
"Bedding-in" | 100 Brake applications (110ueBIM 011 coBHE TemmepaType)
procedure Initial speed: 60 km/h 1. Tipunpenio | 10 npuTHcaxa Ha neiaty Kounmue npn
Final speed: 30 km/h KOUCHE Gp3min 021 60 10 30 km/h
dm alternating between 1 m/s? und 2 m/s? dm HaM3MeHIuHO | m/s? 1 2 m/s?
Initial temperature: < 300 °C Touerna Temneparypa: < 250 °C
(beginning at room temperature) 2. Kouere pH | 2 IPHTHCKa Ha Neaty KOUHHLE pH
1. Conditioned | 10 Brake applications from 60 to 30 km/h BEJMKMM Gp3mmn ox 130 110 80 km/h
braking dm alternating between 1 m/s? und 2 m/s? Opsunava | dm =3 m/s?
Iouerna Temnepatypa: < 100 °C
Initial temperature : < 250 °C 3. Tipunpewnio | Buiern (asy nenmrupaia |
2. High-speed | 2 Brake applications from 130 to 80 km/h Koueme
braking dn =3 m/s? 4. Kouewe npn | Briety (pasy nemmusara 2
BEIMKUM
Initial temperature: < 100 °C Op3uHama
3. Conditioned | See test stage | 5. Ipunpemuo | Buaeru dasy nenurnsama |
braking. KOUCHE
4. High-speed | See test stage 2 6. Henpexiiio | 3 npuTHcaka Ha nefaly KOUHHIE NpH
braking kouerse (1) | koncranTHoj Gp3wim ox: 85 km/h
MoMeHT ycriopeiba Koji 0Arosapa
5. Conditioned | See test stage | BpeanocrH 0.5 m/s?
braking Tepuon koucha 60 s
Iouerna Temneparypa: < 80 °C
7. Tipunpewno | Buietu (asy nenmrusama |
Kouerbe
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(¢) Through-cracking of any friction
ring;

(d) Any type of structural damage or
cracks in any area outside the friction

6. Continuous | 5 Brake applications 8. Henpexkuano | 5 nputucaka Ha neaaty KOUHMLCE Npu
braking (1) | at a constant speed of: 85 km/h Kouctse (2) | koHeTanTHO] Gp3umm ox: 85 km/h
Decelerating torque corresponding to 0.5 MOMEHT ycriopersa Koji o1iroBapa
m/s? Bpeocth 1,0 m/s?
Braking period 60 s Tepron kouersa 40 s
Initial temperature: < 80 °C Iouerta Temneparypa: < 80 °C
7. Conditioned | see test stage 1 9. Tlonosnt |9 wn 14 nyra
brakin (ase (3aBHCHO OJ1 TOTA T j¢ IPHMEHHHBO)
8. Continuous | 5 Brake applications wenuTHBaiLa | — suser cran 4.1.12.3.
braking (2) |at a constant speed of: 85 km/h 1-8:
Decelerating torque corresponding to 1.0
m/s? dw - MPOCEUHO yCrOpere y OHOCY Ha YIa/beHOCT.
Braking period 40 s
Initial temperature: < 80 °C 4.1.1.2.3. Pesynratu  MCTUTHBaba  (MCTIHTHBAHE
9. Repeat 9 or 14 times TEPMHUKOT 3aMOpPa KOUHOT INCKa)
test (whichever is applicable) .
stages ~ se paragraph 4.1.1.2.3. Cwvatpa ce nia je MCmuTMBAMbE ycrewHo
1to8: aKo je 3aBplieHo 15 wam Buwe LMKIyca
Ges owrrehera win sioma.
distance-related mean deceleration.
Ako wmawe ox 15, amu Bume ox 10
4.1.12.3. Test result (brake disc thermal fatigue test) unkiyca Gyze saspuiedo Ges owrehersa
HITH JIOMA, OHJIA C& OBO HCITHTHBAHE MOpa
TOHOBHTH HA HOBOM 3aMEHCKOM Jelly.

The test is regarded as having been passed Tlon OBHM yciIOBHMa, /12 GH ce pesyiTati

if 15 or more cycles are completed without MCTIUTHBAbA CMATPATH TO3HTHBHUM, €0

damage or failure. Mopa 1a u3apxku Buie oa 10 uukyca 6e3

If less than 15 cycles but more than 10 owrehewa wim  joMa  Tokom  0Ga

cycles are completed without damage or MCTHTHBAHA.

failure then the test must be repeated on a Axo je mame o1 10 wiktyca 3aBpuieHo

new replacement part. Under these npe Hactanka owrrehera 1M JoMa, Y TOM

circumstances both tests must complete ciyualy  noTpeGHO  je  W3BpLIMTH

more than 10 cycles without damage or WCTIATHBAME HA OPHUTMHAIHOM Jely W

failure for the part to have passed the test. ynopeanTu pesyntate. Ako Gpoj LuKIyca

10 owrteliewa WK JIOMa HUje MakbH O
Opoja umMKIyca KOju je OCTBapeH 3a

If less than 10 cycles are completed before OpUrMHAHM  Jle0 CMaTpa ce ja je

damage or failure then a test should be HCTHTHBALE YCTICLIHO MPOLLTO.

conducted on the original part and the Ourreliere y OBOM KOHTEKCTY
results compared. If the damage or failure noapasymesa:

point is no worse than the number of R R

cycles of the original part then the test is (a) pammjanue nykotuse wa ppukiHoHoj
regarded as having been passed. NOBPLIMHK  Koje Cy ayke ox 2/3
pamjanne  BucHHE  (pHKUHOHE
NOBpLIMHE;

Damage in this context means: (6) myxomwe wa ypukauionoj momprn
KOje JI0CeKy [0 YHYTpaulber i
CrOJbalIbEr NpeuHnKka (PPHKIHOHES

(a) Radial cracks on the friction surface nospumHe;
which are longer than 2/3 of the .
radial height of the friction surface; (B) nykotute Kpo3 6uno koju

(puKLHOHM NpCTeH;

(b) Cracks on the friction surface which () Guio  koju  Tun  ourrehena
reach the inner or outer diameter of KOHCTPYKIIje Wik MyKoTHHE Y Guiio
the friction surface; KoM zieny  M3BaH  ppuKuoHe

NOBpLIHHE.
4.12. HenuruBare kouHor aucka ca nosehannm

ontepehemem

OBo  ucnuTMBame  ca nosehanum
ontepeheremM ce  BpWM  Ha  HCTHM
MCIUTHUM  y30pUMMa Yy CKJIaay ca
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4.1.2.

4.1.2.1.

4.1.2.2.
4.1.2.2.1.

4.1.222.

4.1.22.3.

4.2.
42.1.

42.1.1.
42.1.1.1.

surface.
Brake disc high load test

The high load tests shall be conducted on
the same test specimens following on from
the alternative dynamometer test (see
paragraph 3.3. of this annex).

Vehicles of categories O; and O»
Not applicable.
Vehicles of categories Os and Oy

Test conditions (brake disc high load test)

See above paragraph 4.1.1.2.1.
Test program (brake disc high load test)

500 brake applications are carried out from
a speed of 50 km/h to 10 km/h with a
brake torque of 90 per cent of the
maximum brake torque specified by the
applicant.

Initial temperature: <200 °C

Test result (brake disc high load test)

The test is regarded as having been passed
if the brake disc does not exhibit any signs
of fracture after 500 brake applications.

Brake drums

Brake drum thermal fatigue test

The test is conducted using a new drum
with new linings assemblies which have
been type approved according to
Regulation No. 13, 13-H or 90 (if
applicable, protective grease removed).

Machining of the linings to achieve good
lining to drum contact is permissible.

Vehicles of categories O and O

Test conditions thermal

fatigue test)

(brake drum

4.2.1.1.1.1.Vehicles with a maximum permissible axle

Toad < 1,200 kg

4.12.1.

4.12.2.
4.12.2.1.

4.1222.

4.12.23.

4.2.
4.2.1.

42.1.1.
4.2.1.1.1.

4.2.1.1.1.1.Bosuna  ca

4.2.1.1.1.2.Bosuna  ca

AITEPHATUBHUM TOCTYNKOM HCTUTHBAA
Ha JMHamMoMeTpy (BuaeTu octas 3.3. oBor
npuiora).

Bosuna spere O) 1 O,
Huje npumMensbuBo.

Bosuna spete Os 1 Oy

VeioBH  MCMHTHBAKA  (HCIHTHBaRE
KO4HOr JIHCKa ca nosehanum
ontepehersem)

Buneru cras 4.1.1.2.1. usnan.

MporpaM  McnuTHBaWa  (MCTIATHBAH:E
KO4HOP JZHcKa ca nosehannm
ontepehiemem)

Msppumti 500 nmputHCaka Ha menaiy
Ko4HHLe npu 6p3nHama o 50 km/h 1o 10
km/h, ca kounnm momentom o 90% on
MAKCHMATHOT KOYHOT MOMEHTa KOjH je
HaBEO MOJIHOCHJIALL 3AXTEBA.

TouerHa temneparypa: < 200 °C

Pesynratn  wcnuTHBamka  (MCTIMTHBaH-
KO4HOr JHCKa ca nosehanum
ontepehersem)

McnutiBame ce CMaTpa yCHELIHHM aKo
nocsie 500 npuTHCaKa Ha nefaty KOuHHLE
Ha KOYHOM JIMCKY HHCY YOUJbHBE HHKaKBe
HANpCIIMHE.

Kounu noGouu

HcnuTiBambe TEPMUYKOr 3aMOpa KOUHMX
nobowa

OBo ucnuTHBabE ce Bpuin Kopuiuhiewem
HOBOI  KOYHOr  1000wa, ca HOBHM
CKJIOTOBHMA  067Iora  O10GpeHnX  mpema
TMpagunuuky 6p. 13, 13-H wm 90
(ykommko je moryhe ca  ykiamamem
3AUITHTHOT Ma3HBa).

Jla 61 ce ocTBapho 106ap KOHTAKT u3Mehy
o6ora 1 10601113, 103B0JbEHA je MalIMHCKA
obpaja obora.

Bosuna spere Op n Oz

VYenosu HCTIUTHBAA (MenuTHBame
TEPMHUKOT 3aMOpa KOUHHX 106011Ia)

HajelinM  103BOJbEHUM
ocoBuHckim onTepehersem <1.200 kg

Huje npumensbHBo.

Hajeehnum  103BOJbEHHM
ocouHCKIM onTepeherem >1.200 kg

Hnepunjanna Maca HHEPLHOHOT
ZMHaMomeTpa ce oapehyje y ckiany ca
3axTeBuma W3 crasosa 3.2.1., 3.2.1.1. u

3.2.1.2. Ilpunora 12.
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Not applicable.

4.2.1.1.1.2.Vehicles with a maximum permissible axle

42.1.12.

load > 1,200 kg

The inertia mass of the inertia
dynamometer shall be determined in
accordance with the requirements laid
down in paragraphs 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 12.

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the mean of the
largest and smallest dynamic rolling radius
of the tyres authorized for that vehicle.

Test program (brake drum thermal fatigue
test)

Table A12/4.2.1.1.2.

bpoy

obpraja aMHAMOMETpa OAroBapa

JIMHEApHOj WCIHMTHOj Op3uHM BO3MNA M

onpehyje ce Ha OCHOBYy mpocedHe
BpeHOCTH  Hajeehier W Hajmamer
JIMHAMHYKOT pamujyca KOTpIbatba

MHEyMAaTHKa 103B0JbEHUX 32 OBO BO3WJIO.

4.2.1.1.2. Tlporpam

HCTIHTHBAbA

(MenuTnBame

TEPMUUKOT 3aMOpa KOUHKX 106011a)

TaGena A12/4.2.1.1.2.

Tpesieno nenuTHBaie

VenuTuBaibe Tepyakor
3amopa

Haunn kouewa

Vaactono spiieine
npHTHEKa Ha neay
KouniLe

Test provision

Thermal fatigue test

Bpoj koueiba

250 nm 300 (3aBucHO 011
Tora Koja je npHvCLHB)
—Buaern cra 4.2.1.1.3.
Hanoxena: Yoo zohe
10 npoGHjarba,
WA ce npexia.

Type of braking

Sequential brake
applications

Kouin MOVHT Koji 0aroBapa
yenopery o1

3.0 m/s*

Number of brake applications

250 or 300 (whichever is

Tputickame nesaie Kouniie

applicable)
~see4.2.1.13
NB: The test s interrupted
when a through crack
ap _ears.

Brake torque set to producea | 3.0 m/s*

deceleration of

Brake applications

from 130

0 80 km/h

Initial temperature of cach <50°C

brake application

Cooling pursuant to 3.2.3. permitted

42.1.13.

Test result (brake drum thermal fatigue
test)

The test is regarded as having been passed
if 450 or more brake applications are
completed without damage or failure.

If less than 450 brake applications but
more than 300 brake applications are
completed without damage or failure then
the Technical Service must repeat the test
on a new replacement part. Under these
circumstances both tests must complete
more than 300 brake applications without
damage or failure for the part to have
passed the test.

If less than 300 brake applications are
completed before damage or failure then a
test should be conducted on the original

ca 130
Ha 80 km/h

Toweriia  tewnepatypa  npi | < 50 °C

NpBOM NpUTHCKY Ha mexany

KouHmIe

Xaaerbe y CKAATY Ca CTAROM | 03R0MmEHO

3.2.3.

42.1.1.3. Pesyntatn  wenuTHBama  (HCTIWTHBaRE

TEPMHUKOT 3aMOpa KOYHOT 106011a)

Cwmatpa ce 1a je MCMMTHBaE YCMEUIHO

ako je
npuTHCAaKa  Ha

3aBpuieo 450  wamn

BHILIE

nefany  Kkounuue Ge3

owrtehera Wiu oma.

Ako Mmamwe on 450, anm Bume oxa 300
npuTHCaKa Ha mejany Kousuue Oyne
u3BpIIeHO Ge3 omrehera WK JIOMa, OHIa
je Texmuuka cnyk0a mykHa Ja MOHOBH
OBO WCIIMTHBAHKE HA HOBOM 3aMEHCKOM
neny. Ilon oBum ycrnoBuma, na Oum ce

pesynTath

MCTIUTHBAbA

cmarpani

TO3HTHBHMM, 160 MOPA J1a W3APKH BULE
on 300 npuTHCcaka Ha nefany KouHmue 6e3

owreherwa WM

HCTIHTHBAMA.

JnomMa  TokoM  06a

Axo je mame o1 300 npuTicaka Ha neaany

KOYHHLIE

H3BPLICHO

npe  HacTaHka

owrehewa WM JOMa, y TOM Clydajy
NOTPeGHO je M3BPLIMTH HCIHTHBAKE HA

OpHIHHATHOM
pesynrate.

ety w
Axo  6poj

ynopeautn
npuTHCaKa  Ha

nesany kounuue 10 owteherwa nin noma
Hije MakbH 011 Gpoja MpHTHCAKa Ha nexany
KOUHHLIE KOjH je OCTBApEH 3a OPHTHHATHU
JI0 CMaTpa Ce J1a je HCTIMTHBAkE YCTeLHO

npowuIo.





image113.png
part and the results compared — 1f the
damage or failure point is no worse than
the original part then the test is regarded as
having been passed.

Damage in this context means:

(a) Cracks on the friction surface which
are longer than 2/3 of the axial width
of the friction surface;

(b) Cracks on the friction surface which
reach the axial outer end of the drum;

(¢) Through-cracking of the drum;

(d) Any type of structural damage or
cracks in any area outside the friction

surface.
42.12.  Vehicles of categories Os and Oy
4.2.1.2.1. Test conditions (brake drum thermal

fatigue test)

4.2.1.2.1.1.Vehicles with a maximum permissible

mass > 7.5t

By means of the following Test program,
brake discs are tested as components of the
braking system. It does not imitate actual
driving conditions but is understood as

Ouwrehemwe y
nojpasymesa:

0BOM

KOHTEKCTY

(a) nykoTHHE Ha (PUKLMOHO] OBPLIHHK
Koje cy nyke on 2/3 akcujanHe
wHpuHe GPHKUMOHE NOBPLIMHE;

(6) mykoTHHE Ha QPUKLHOHO] NOBPLIHHK
KOje JI0CeKy CrOsballikby MOBPUIMHY

nodowa;
(B) MyKOTHHE Kpo3 10001L;

(r) 6uno KOjH THID

ourrehera

KOHCTPYKLMje WK MyKOTHHE y Guiio

KoM  feny  WsBaH  (ppuKIMOHE
noBpLIHE.

4.2.12. Bosuna spere Oz u Oy

4.2.12.1. Vcnon HCTIUTHBAHA (McnuTHBame

TepMIKOT 3aMOpa KOUHHX /10601Ia)

Kao

4.2, 1.Bosuia umja je MakcuMmanHa J03BOJbeHa
maca > 7,5t
Kouhu 1MCKOBH —ce  HMCTHTYjy

KOMIIOHEHTE KOWHOT CHCTEMa NPHMEHOM
cneneher nporpama mncnuTHBawa. OBaj
nporpaM HHje HaMewEeH Ja CHMyIHpa
cTBapHe ycrioBe BOXHe, Beh ra TtpeGa
CMaTpaTH HCK/bYYHBO Kao HCTIHTHBAH-E

KOMTOHEHTH.

MapameTpn HaBenenn y

Tabenn A12/42.12.1.1. ce omHoce Ha
KOUHHLE KOje Ce, Mo MpaBiy, TPEHYTHO
KOpHCTE Ha BO3HIMMA UHja je MaKCHMa/IHa

J1103B0JbEHA Maca > 7,5 t.
TaGena A12/4.2.1.2.1.1.

being purely a component test. The < —
parameters listed below in  Table g Ulupuna o610ze B
A12/4.2.1.2.1.1. cover the brakes that are 2 [ < 130mm | 130-190mm | >190 mm H
presently used as a rule on vehicles with a g § s 3 s §g
maximum permitted mass > 7.5 t. B N S| 2E 25| 8 S| 25| 3 *§
$9 58§88 SS|SE|§FE| ¢
£ S| 3 SE|58|1%8:| &
S SR S I g
= g B g =
2
Table A12/4.2 i | gl | 1) | gt | ) | g | g
lining width <330 | 2,750 0.402| 3,200 | 0.390 | 5,500 | 0.402 17.5"
s < 130mm | 130 -190 mm 190 mm 5. 330-390 * * 13,400 0.480 | 5,500 0.516 19.5"
‘S E 3 391-430 | 3,400 | 0.510| 4,500 | 0.527 | 5,500 | 0.543 225"
N 3
3 5z FE] szl > 430 IR -
= S 8 S 8 S8 5%
S5 =5 SE|EE " Honutha waca n JMHAMMUKK  DaanjyC  KOTpIbama

[mm] | [kg] | [m] | [ke] | [m] | [kg] | [m]

<330 | 2.750| 0402|3200 | 0.390 | 5.500| 0.402| 175"
330-390 * *3.400| 0.480{ 5500 0516 | 19.5"
391-430 | 3.400 | 0.510{ 4,500 | 0.527 | 5,500 | 0.543| 225"
S 430 . . * * * * _

The test mass and the dynamic tyre rolling radius (o be
agreed between the applicant and the Technical Service.

NHeywatika TpeGa Aa Oyly yearramenn  wavehy

N0HOCHOII 3aXTCBA H TEXHHYKE CAYKOC.
Hnepunjaina maca

MHEPLUMOHOT

ZMHaMomeTpa ce onpehyje y ckmany ca
saxteBnma w3 crasa 3.2.1. Tlpwiora 12,
y3umajyhu y 0G3up napamerpe HaBeneHe y
NPETXOAHO]j Tabe/H (MCIHTHA MAca M Tayn).

Bpoj obpraja amHamomeTpa oarosapa
JIMHEApHO] MCMUTHO] Op3WMHM BO3WIA W
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The inertia mass of the Inertia
dynamometer shall be determined in
accordance with the requirements laid
down in paragraph 3.2.1. of Annex 12 in
conjunction with the parameters specified
in the table above (test mass and ray).

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the dynamic tyre
rolling  radii  specified in  Table
Al2/42.12.1.1.

4.2.1.2.1.2.Vehicles with a maximum permissible

42.122.

mass >3.5tand<7.5t

As regards vehicles with a maximum
permitted mass > 3.5 t and < 7.5 t in
respect of which the parameters listed in
Table A12/4.1.12.1.1. do not apply, the
test parameters shall be selected in such a
way that the worst case scenario that
formed the basis of the range of use of the
replacement  brake disc  (maximum
permitted vehicle mass, maximum tyre
equipment size) is covered.

The inertia mass of the inertia
dynamometer shall be determined in
accordance with the requirements laid
down paragraphs 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 12.

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the mean of the
largest and smallest dynamic rolling radius
of the tyres authorized for that vehicle.

Test program (brake drum thermal fatigue
test)

Table A12/4.2.1.2.2.

onpehyje ce Ha OCHOBY BPEIHOCTH
JMHaMUYKOr panujyca KOTpIbakha
nHeymaTHKa Koju cy Hapeaenn y TaGenmu
Al12/42.12.1.1.

4.2.1.2.1.2.Bo3una umja je MakcMMajiHa J03BOJbEHA

4.2.1.22.

maca>35tu<75t

Kana cy y nurawy BO3Wwia umja je
MaKcHMaiHa 103BoJbeHa Maca > 3,5 t u <
7.5 t, Ha KOja ce He NPUMEetbY]y MapamMeTph

HaBenenn |y Tabenm Al2/4.1.12.1.1,
onabup napamerapa HCTIHTHBAMA CE BPLIH
Tako Ja MOKPHBAjy  HAjHENOBOILHUN

cityuaj, Koju je kopuufien ka0 0cHOBa 3a
onpeljuBare oncera ynorpeGe 3ameHckor
KOYHOT JKcKa (MakCHMasiHa J03BOJbEHA

maca BO3WIA, MaKCHMalHa —BeTMuHHA
TIHeYMaTHKa).
Hnepunjansa Maca HHEPLHOHOT

ZMHaMomeTpa ce oapehyje y ckmany ca
3axteBuma W3 crasosa 3.2.1., 3.2.1.1. u
32.1.2. Tipusora 12.

Bpoj obpraja auHamMomeTpa oaroBapa
JIMHEApHOj WCIMTHOj Op3uHM BO3MMA M

onpehyje ce Ha OCHOBYy mpocedHe
BpeHOCTH  Hajeehier W Hajmamer
JIMHAMHYKOT panmjyca KOTpIbatba

MHEyMAaTHKa 103B0JbEHUX 32 OBO BO3WJIO.

TMporpaM  ncnuTHBama  (MCHUTHBaIbE
TEPMHUKOT 3aMOpa KOUHOT 1060111a)

TaGena A12/4.2.1.2.2.

Tpe/Bieno nenuTHpaime

VcnuTunarbe Tepyakor
3amopa

Haunn kouemwa

Vaactoniio spieine
npHTHEKa Ha neay
KouniLe

Test provision

Thermal fatigue test

Bpoj koueiba

250 nan 300 (asncio o1
TOra Koja je NpHMCIbHB)

— puterh crap 4.2.1.2.3.
Hanomera: Vkoanko aohe
10 npoGHjarba,
HCTIMTHBAILE CE MPEKUA.

Type of braking

Sequential brake
applications

Number of brake applications

250 or 300 (whichever is

applicable)

—see4.2.1.23.

NB: The test is
nterrupted when a

through crack appears.

Brake torque set to produce a | 3.0 m/s?
deceleration of

Brake applications

from 130

to 80 km/h
Initial temperature of each <50°C
brake application

Cooling pursuant to paragr ph | permitted

3.2.3.

Kourm MoMenT Koju oaroapa | 3.0 m/s?
yenopeiby o

TIpHTHCKaIE NeaIe KOUHHLE

ca 130

Ha 80 km/h
TlouerHa Temneparypa npu <50°C
TIPBOM IPHTHCKY Ha eiaty

KOuHHIE

Xnalyere y ckaaty ca craom | permitted
323,

4.2.12.3. Pesyntatu MCTHTHBaWa  (MCTIHTHBaHE

TePMIKOT 3aMOpa KOUHOT 1050LIa)

Cmatpa ce 1a je MCTIMTHBAHE YCMEUIHO
ako je 3apweHo 300 wiu  Buie
npuTHCAaKa Ha memaly Kounuue Ge3
owrrehera wiu joma.

Axo mamwe on 300, ann Buwe oxa 250
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223.5.

224,

22.5.

2.2.6.

22.7.

2.2.10.

dimension to be fixed on to the shoe or
backplate;

"Drum brake lining" means a brake lining
for a drum brake.

"Friction material" means the product of a
specified mixture of materials and
processes which together determine the
characteristics of a brake lining;

"Brake lining type" means a category of
brake linings which do not differ in
friction material characteristics.

"Brake lining assembly type" means wheel
sets of brake lining assemblies which do
not differ in brake lining type, dimension
or functional characteristics.

"Drum brake lining type" means wheel
sets of brake lining components which
after fitment to the shoes do not differ in
brake lining type, dimensions or functional
characteristics.

"Original brake lining" means a brake
lining type referenced in the vehicle type
approval documentation, Regulation No.
13, Annex 2, paragraph 8.1.1., Regulation
No. 13-H, Annex 1, paragraph 7.12 or
Regulation No. 78, Annex I, paragraph
5.4.

"Original brake lining assembly" means a
brake lining assembly conforming to the
data attached to a vehicle type approval
documentation;

"Replacement  brake lining ~ assembly"
means a brake lining assembly of a type
approved under this Regulation as a
suitable service replacement for an original
brake lining assembly.

"Original drum brake lining" means a
drum brake lining conforming to the data
attached to a vehicle type approval
documentation.

If such brake linings are not available on the market,
alternatively. brake linings listed under paragraph 8.2.
may be used.

2234,

223.5.

224.

2.2.5.

2.26.

227.

228.

229.

2.2.10.

KOHauHe auMeH3Hje omoryhasajy HEHO
npuuppwhiBame Ha KOUHy namyuy Wi
HOCAY TJIOYHLE;

LObnoza  dobow-kounuye™  03HauaBa
KOUHY 06JI10TY 32 I0601I-KOUHHMIIE.

03HayaBa
nocebHe

Mamepujan
HANpPaBbeH O
MeluaBHHe Marepjana obpahennx
M0CeOHMM  MOCTYNUMMA, KOJH  3ajelHO
onpelyjy KapakTeprcTiKke KouHe obore;

~Ppuryuonu
TpoM3BON

WTun Kounux  obnoza* 03HauaBa
KaTeropujy KOUHHX oOnora koje ce He
pasnuKyjy y moreny KapakTepucTHka
(puKLMOHOT MaTepHjasia

wTun cknona kounux o6noea” o3Havasa
KOMILIETe CKJIOTOBA KOUHHMX 06IIora Koju
ce HE pasmKyjy y morieny Tuma,
BesHuHHE win (yHKUHOHATHIX
KapaKTepHCTHKA KOYHHX o6rora.

Tun o6n02a 006ow-kouHUYa™ O3HAUABA
KOMIUICTe  KOMIOHEHTH KOYHHX 00Jiora
Koje ce, Kajla ce MoCTaBJbajy Ha naryue, He
PA3NHKYjy y TOrNeay THIIA, BETHUHHE HIIH
(yHKUMOHAIHUX KapaKTephcTHka obiore
KOUHHLIA.

Opueunanna xouna o6102a™ 03HauaBa
THI KOYHHX 00/I0ra KOjU je HaBeleH y
JIOKyMEHTALMjH O  XOMOJIOTauMjH  THIa
Bo3una, y craBy 8.1.1 Tlpumora 2
Tpaswiuka 6p. 13, y crasy 7.12
TMpunora 1 Tpasunkuka 6p. 13-H unm y
crasy 5.4. Ilpusora | [NpaBunuuka 6p. 78.

wOpueunannu — ckion  kounux — 06noza*
03HaYaBa CKJION KOYHHX 061I0ra KOjH je y
CKlally ca TOJaLMMa  CaapKaHhuM Y
TNPHIIOKEHO] JIOKyMEHTaLj1 0
XOMOJIOTalHj1 THIA BO3HIIA;

»3AMEHCKH  CKIOn  KouHux — obnozd’
03HAYABA THII CKJIONA KOYHHX 067I0ra KOju
je omobpen y ckmamy ca  OBUM
[pasuiHukom Kao onrosapajyhu
3MEHCKH  CKIION  OPHIHHATHOT  CKJIONa
KOuHHX obJiora.

WOpueunanna — o6noea  dobow-kounuye™
03Ha4aBa 00s0ry 1000LI-KOUHHLE KOja je
Y CKiagy ca nojauuMa CajpKaHuM Y
NPUIIOKEHO] JIOKyMEHTALUji [
XOMOJIOralljH THIA BO3WIA.

AKO TaKBHX KOUHIX 00103 HeMa Ha TPAHILITY, Kao
TICpHATHBA CC MOTY KOPUCTHTH KOWHC 080T
HABEJICHC y CTaBy 8.2,
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4.2.1.2.3.

42.2.1.
42.2.1.1.

‘Test result (brake drum thermal fatigue
test)

The test is regarded as having been passed
if 300 or more brake applications are
completed without damage or failure.

If less than 300 brake applications but
more than 250 brake applications are
completed without damage or failure then
the Technical Service must repeat the test
on a new replacement part. Under these
circumstances both tests must complete
more than 250 brake applications without
damage or failure for the part to have
passed the test.

If less than 250 brake applications are
completed before damage or failure then a
test should be conducted on the original
part and the results compared — if the
damage or failure point is no worse than
the original part then the test is regarded as
having been passed.

Damage in this context means:

(a) Cracks on the friction surface which
are longer than 2/3 of the axial width
of the friction surface;

(b) Cracks on the friction surface which
reach the axial outer end of the drum;

(¢) Through-cracking of the drum;

(d) Any type of structural damage or
cracks in any area outside the friction
surface.

Brake drum high load test

The high load test shall be conducted on
the same test specimens following the
alternative  dynamometer  test  (see
paragraph 3.3. of this annex.)

Vehicles of categories O; and O2

Test conditions (brake drum high load test)

See paragraph 4.2.1.1.1. above.

422,
422.1.
422.1.1.
42212,
4.22.13.

TpUTHCaKa Ha nejany KouHuue Oyne
u3BpiIeHo Ge3 owreherwa WK JIOMa, OHI
je TexHuuka ciyxGa mykHa 1a TOHOBH
OBO WCIUTHBAMWE HA HOBOM 3aMEHCKOM
neny. Tlox oBum ycrnoBuma, na Ou ce
pesysitat WCTINTHBAbA  CMATpaJH
NIO3UTHBHUM, JIE0 MOpA J1a M3PAKH BHILE
on 250 npuTHcaka Ha nefaity KouHmue es
omwrehersa WM JoMa  TOKOM  0Ga
MCTIHTHBAA.

Axo je mawe o1 250 npuTrcaka Ha neaany
KOYHHUE  W3BPLIEHO Tpe  HacTaHka
owrehewa WM JOMa, y TOM clyuajy
NOTPEGHO je HM3BPLIMTH HMCTIHTHBAME HA
OpMPMHATIHOM ~ flely M YTOPeIHTH
pesyntate. Ako Gpoj mpuTHCaka Ha
nenany KouHue 1o owrehema HiH Joma
HHje MakH 011 6poja MpUTHCaKa Ha nenay
KOUHHLIE KOjU j€ OCTBApeH 3 OpHIHHATHN
JIe0 CMaTpa Ce 113 je HCTMTHBAkbE YCTIELIHO
npouio.

Ouwreheme y
noapasymesa:

oBOM KOHTEKCTY

(a) MyKOTHHE Ha PUKLMOHO] MOBPLIHHH
Koje cy Ayke o 2/3 akcujanHe
wMpuHe GPUKUUMOHE NOBPLIKHE;

(6) nykoTHHE Ha (PUKLHOHO] NOBPLIMHH
KOje 110CeKy Crosballliby MOBPLIMHY
nobowa;

(B) myKoTHHE Kpo3 n0oGou;

(r) 6uno KOjH I omrehetsa
KOHCTPYKIIHje HIH MYKOTHHE Y GuIlo

KOM  jieny  u3BaH  (puKiMOHe
NOBpLIMHE.
Hcnurupame — kousor — poowa  ca

nosehanum ontepehetem

Hcnutupamwe ca nopehannm ontepeherem
ce BpIWM Ce HA HMCTHM HCIHTHHM
y30puMMa y CcKnaay ca alTepHaTHBHUM
TOCTYTNKOM MCTIHTHBAMA HA JMHAMOMETPY
(Bumety cTa 3.3. OBOr npusiora).

Bosuna spere Oy u Oz

Venon  wcnuTHBama  (HCMUTHBaR
KouHor  moGoma  ca  nosehannm
ontepeherem)

Buneru cras 4.2.1.1.1. usnan.

TMporpaM  mcnMTHBAA  (MCMUTHBarbC
KouHor  smoGoma  ca  moehannm
ontepehiemem)

Bunetu crag 4.2.2.2.2. ucnoz.

Pesynratu  ucnuTHBama  (MCTIHTHBaHE
KOUHOT noBowa ca nosehanum

onrepehemem)
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42.2.12.

422.13.

4222,
4222.1.

42222,

Test program (brake drum high load test)

See paragraph 4.2.2.2.2. below.
Test result (brake drum high load test)

See paragraph 4.2.2.2.3. below.
Vehicles of categories O; and Oy

Test conditions (brake drum high load test)

See paragraph 4.2.1.2.1. above.
Test program (brake drum high load test)

Table A12/4.2.2.2.2.

Bunerw cras 4.2.2.2.3. ucnoa.

Boswna spere Os 1 Oy

(venuTHBame
nosehanum

(McnuTHBabe
nosehanum

4.222.1. Venosn MCTIUTUBAA
KouHor  noGowa  ca
ontepeherem)

Buneru ctas 4.2.1.2.1. uznan.

42222, IlporpaMm  HMCHHTHBaMba
KouHor  nodowa ca
ontepehersem)

TaGena A12/42.22.2.

“Test provision

High load test

Type of braking

Braking to standstill

Total number of brake 150

applications

Initial temperature of the brake

Tipeasiheno nenutHBaiLe Venumnsaie ca
nosehaniy ontepehersem

Hatmit kouerba Kouetbe 10 nornymor
saycTasmarsa

Yy 6poj kouctsa 150

TloueTHa TeMiepaTypa Ko'Hor

10601UIA IPH CBAKOM NPHTHEKY | < 100 °C

ha ey KounMIe

TIpHTHCKAILE NIeAQE KOUHHILE

ca 60 km/h

na 0 km/h

KoUHI MeMCHT Kojit 0AroBapa | 6 m/s*

yenopersy oa

Xunahene (ykmyuyjyh u A03momeno

oactynama o crasa 3.2.3.)

drum every time the brake is <100°C
operated

Brake applications

from 60 km/h
to 0 km/h
Brake torque set to producea | 6 m/s”
deceleration of

Cooling (also deviating from | permitted

paragraph 3.2.3.)

42223.

Test result (brake drum high load test)

The test result is positive provided the
brake drum does not fracture.

42223, PesyntaTm  MCUTHBaHWA  (MCMIMTHBAHE
Kouror  goGoma  ca  mosehanmm
onrepeherem)

Pesyntar  ucnuTHBawa  ce  cMarpa
MO3MTHBHAM ~ ako Ha  jo0omy  HuCy
YOUIbUBH TPAroBH MyKOTHHA.

Mpwuior 13

Mojesn H3BeWITaja 0 HCNHTHBAIY

3aMEHCKHX KOYHHX H"CKOBB/

noooma
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Annex 13

Model test report for a replacement
brake disc/drum

Test Report No. ... concerning the approval of a
replacement brake disc/drum in accordance to
Regulation No. 90

11

General  technical ~ description  of a
replacement brake disc/drum’

Applicant (name and address);

H3BewrTaj 0 HCnUTHBaKY Op. ... KOje Ce OAHOCH HA
XOMOJIOTAIHjy 3AMEHCKOr KOYHOT aHCKa/106oma
npema IaBuanuky 6p. 90

1.1
1.2.
1.3.
1.4.

1.5,
1.6.

OnwTi  TeXHHYKH
KOUHOT icka/o6ouma’

ONMC  3aMEeHCKOT

TMoauocnal 3axTeBa (Ha3uB 1 azpeca): ....

IMpouseohau (Ha3uB u aapeca)

Kowmepumjann Hasms:..

Kareropuja 3amenckor aucka/no6oua:
OPHIHHAJIHH / MICHTHYHH / €KBHBATICHTHH /
H3MeHbuBH!

Tun avcka/1060mwa’

Osnavasabe:

Memooa
osnavasara

Toroxcaj

Hoenmugpurayuja
b e o3HaKe

Hazus

npowssohatia

i

KoMepUHjaI

Ha3MB:

1.2. Manufacturer (name and address):
1.3. Trade nam
1.4, Category of replacement disc/drum:
Original / Identical / Equivalent /
Interchangeable’
1.5 Type of disc/drum':
1.6. Marking:
Location Method
Identification of of
marking | marking

Bpoj

xomozoraunje |Cxxxx/yyyy

E2-90R02

Manufacturer
name or trade

xxxx => T Gp.
vyyy => Bapujanta

6p.

Pedepenia
creubmocTit

name:
Approval E2-90R02
number Cxxxxlyyy:

xxxx = Type No.
yyyy => Variant
No.

Munumaina

JteGubitia
(k) /

MaKCHMaJIHI
yHyTpauhH

etk
(a060m)!

Indication for
traccability

Minimum
thickness

(disc)/

maximum

inside
diameter
(drum)!

1.7.
1.7.1.
1.7.2

Material
Material group:

Material subgroup®:

Strike out what does not apply.
If applicable.

1.7.
1.7.1.
1.7.2.

Marepujan

I'pyna matepujaia:

Toarpyna watepujana’

Tpenprati Henotpedo.
VKOIHKO je NPHMEIHBO.

O6unact npumeHe

Visbyayjyhu najmame cenchie nnpopmaunje:

Jleo

3amencku deo

Opucunan deo

Bapujanma

Hoenmudpuray

Bpoj dena
il uona osmara

Bpoj dera
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1.8.

Application range

With minimum of the following information:

Momop - Bouro®

tyn | Kowepuwi | Hajncha [ Maxcinva [ Tomma
Mapra | o | Jwmn | gosmome | ama | npomssox
Part Wasus_| mavaca | Gpsuma ihe
Replacement part Original part |
Variant part number | part number id""’_ff)";”'io"
code Ocosuna npussyunix goauna’
Oncer
Maxcn  [Bpeamocti
Nororvehicle® fun | Kovepwt | vamo | i
_ Mapea | oot | G focommicko| ki
Tpeof | rade | M i | Yearof s | omrepetie | paniyea
Make Y Gross manu-
vehicle | name m speed e neyma
weight facture T
Axle for trailers’ Kounuya
Range of Tozupja Koune
dynamic - wessyemu |Juvensuje|  Tun koncmpywyuje
y Typeof | Trade |Maximum| —tyre [flpeorea 3adrea :
Make
axle name | axle load | radius
(largest/
smallest) .
1.9.  Jlomatue nndopmaunje*
2. Hcnuthe rpyne
Brake 2.1, JluMeH3Hje N0 HCIUTHO]j IPymH
Position -
!r"/{jper Dimensio Type of construction 2.1.1.  Cnosmhu NpeuHHK  (AMCK)/yHyTpalikbi
Front | Rear s npeyHnk (ao6our)':
2.12. JleGmuna (nuck)/munpnua nanyye (1060u)
1.9. Additional information® . R
22. Hajsehn omHoc KuHeTHuKke eHepruje mo
2. Test Groups HMCTINTHOj TPYNH y cKknaly ca ctasom 5.3.6.
2.1, Dimensions per test group Tpasuninia Gp. 90
2.1.1.  Outside (disc)/Inside (drum)' diameters: E
Max | ———— |=
. . . M epiacement part, i
2.1.2. Thickness  (disc)/Shoe  width  (drum)'
diameters: . 23.  Marepujan aucka/noGoma’ N0 MCTHTHO]
22. Highest ratio of kinetic energy per test group rpyni:
in according to paragraph 5.3.6. of Regulation TexXHHYKH TOJAUM KOjU Ce OmHOCE Ha
No. 90 HCIUTHBAKbA 110 HCIIUTHUM rpynama
E 3.1, Memumipame nosnia
Max
3.1.1. Tlonaum o0 MCIIUTHOM BO3MIY:
replacemert part, i
. X 3.1.1.1. Bpcra Bo3ua: .
23.  Disc/drum' material per test group:
3.1.1.2. Tlpoussohay Bo3mna:
3. Technical data regarding the tests per test 3.1.1.3. Mapka Bosuna:
group 3.1.1.4.  Tun 1 KOMEpLMjaIHA O3HAKA BO3HIIA:..
3.1 Vehicle test 3.1.1.5.  Mnentndukaunonn 6poj Bosuia:
3.1.1. Data of the test vehicle 3.1.1.6.  Bpoj xomosoraunje THna Bo3ia:
3.1.1.1. Vehicle category:. 3.1.1.7.  Cnara moTopa Bo3mna:
3.1.1.2. Vehicle manufacturer: 3.1.1.8.  Bpsuna:

3.1.1.3. Vehicle make:

Makcumanina Op3uHa BO3UIIA Vg,
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3.1.1.4.
3.1.1L5.
3.1.1.6.
3.1.1.7.
3.1.1.8.
3.1.1.9.
3.1.1.10.
3.1L1L11L
3.1.1.12.
3.1.1.12.1.
3.1.1.12.2.

Vehicle type and trade name:..

Vehicle identification number:...

Vehicle type approval No.: ..

Vehicle engine power: ..

Speed:

Maximum vehicle speed Viay: ..

Tyres:

Brake circuit configuration/Layout:.
Test masses

Axle 1:
Axle 2:
Axle...:
Brake:

Test sample brake disc/Brake drum':

Identification code
of the original replacement part: ...

Test group:

Part number:

Mass of the replacement part: ....

Outside disc diameter /
Inside drum diameterl:

Radius re, effective:

Friction surface width: .

Disc thickness (nominal) /
Outside drum width1:

Brake calliper /
Brake drum mechanism'

Manufacturer

Type:

Variant: .

Part number:

Method of construction:

Maximum technically permissible torque
Chmax. at the brake lever (pneumatic) / Line
pressure (Pmaxe) (hydraulic)':

Threshold torque Co. (pneumatic) / Line
pressure (hydraulic)':

Ratio I¢/e. (pneumatic) / Piston diameter
(hydraulic)'

3.1L1.9.
3.1.1.10.
3.L111L
3.1.1.12.
EARRPAR
3.L1.122.
3.1.1.12.3.

Tlneymaruum:

Koudurypaunja/iema kouHor crerema:...
Hcnuthe mace

Ocosuna I: ...

Ocosnna 2: ...

OcosuHa ...:

Kounuua:

McnuThH y30pak KOUHOT IMCKa/KOUHOT
notora':

Wnentndrraurona o3Haka
OPHIMHATHOT 3aMEHCKOT e1a: ..

Hcnurha rpyna:..

Bpoj nena:..

Maca 3ameHckor aena:

CrioJbHHU NPEYHHK ancka /
YHYTpaLuHH MPeYHHK 100owal:

Edekrisun paaujyc re: ...

LLupnHa GpUKLMOHE MOBPUIKHE: ..

JleGsbuna aucka (HOMUHasIHA) /
criosbHa wipHHa a06owal: .

MexaHu3aM KOYHHX 4esbyCTH /
KO4HOr 10601a’

Ipoussohau:

Tun:

Bapujaura:....

Bpoj nena:

Haunn nspag

MakcumasiHu TEXHHUYKH 103B0/bEH MOMEHT
Cuaxe Ha py4HlUH KOuHHLE (MHEyMaTcKa
KOUHWLA) / MPUTHCAK y KOYHOM BOJY
(Pmax.e) (XMIpAYIHIHA KOYHHLA)': ..

Texuuuku 103B0JbeH 00pTHH MOMEHT Co e
(nHeymaTcka KouHMuUa) / MNpUTHCKA Y
KOYHOM BOJly (XHJpay/iM4Ha KOUHULA)':...

Onnoc I/ec (MHeymatcka kouHnLIA) /
(xumpaynnuna

IMpeunnk
KOUHMIA)':.

KMna

MaKCcHMaIHi KOYHH MOMEHT:..

Kouna niounua/Kouna o6nora’

[Tpoussohau:

Mapka:
Tun:

Bpoj xomonoratu;
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3.1.1.12.3.

3.1.2.
3.1.2.1.
3.1.22.
3.1.2.3.
3.1.24.
3.1.3.
3.13.1.
3.13.2.
3.13.3.
3.2.
32.1.
32.1.1.
32.12.

32.1.3.

32.14.
32.14.1.

32.14.2.

32.1.5.

Maximum brake torque:

Brake pad/Brake lining!

Manufacturer:..

Make:

Type:.

Approval number?:

Identification
(e.g. part number):.

Effective surface area:..

Test equipment

Deceleration:

Pressure:...

Speed:

Drum/Disc temperature:

Test track:

Location: ..

Surface:.

Condition (e.g. dry/wet):.

Dynamometer test
Test data

Vehicle category:

Dynamic rolling radius

Dynamic rolling radius Ripe for
calculating the inertia:

with respect to paragraph 3.2.1
of Annex 11/12 ..

Dynamic rolling radius Ryen with respect
to paragraph 3.2.2 of Annex 11/12:

Masses and inertia

Maximum permissible mass of the
vehicle:...

X-Value (front axle):..

Y-Value (rear axle): ...

Test mass m:

Test inertia I g

Cooling.

Speed of cooling air during Type I, Type
IT'and/or Type III'

Speed of cooling air in other cases:

Speed

Maximum speed Vo,

3.1.2.
3.1.2.1.
3.1.2.2.
3.1.23.
3.12.4.
3.1.3.
3.1.3.1.
3.1.32.
3.1.33.
32.
32.0.
3.2.1.1.
3212

3.2.13.

32.1.4.
32.14.1.

32.1.42.

32.1.5.

3.2.1.6.

Hnentudukaurona ozHaka
(umip. Gpoj esta): ..

Panna nospiumua:

Henuia onpema

Vcenopeme:

IMpuTncak:..

bp3uHa:..

Temnepatypa 10601ua/IuCKa:.

Hcnutha crasa:

Jlokauuja: ..

Tospumua:

Cratbe (HIIp. CyBO/BIIAKHO): ..
Hcnutupaise Ha IMHAMOMETPY
Ionauu o ucnuTHBakby

Bpcra Bosuna:..

JIMHaMHYKH Paiijyc KOTpIbarba

JluHaMuuKH paanjyc KOTpsbara Riner3a
W3padyHaBame HHepLje:

y ckiaay ca craBom 3.2.1.
Tpurnora 11/12....

JIMHAMUUKK Paanjyc KOTP/bama Rueny
cknamyca ctaBo M 3.2.2. [punora 11/12:

Maca u uHepumja

Maxkcumanha 103BoJbeHa Maca BO3ua:

X- BpenHoCT (Npe/iba 0COBHHa):

Y- BpenHoCT (321112 OCOBHHA): ..

Hcnurha maca m:

Hcnurha neepunja Iag:

Xnahemwe.....

Bpsuna  pacxmaaHor TOKOM

Ba3Iyxa
uenuuBarwa thna I, Tuna I1 Wi tina

...

Bp3una pacxamHor Ba3yxa y Apyrum
clydajeBnMa:

Bpsia

Makcumanta Op3uHa Viax....

Toronckn ypehaj

Ipoussohau:

Mapka:

Tun:

Bapujanta ..

Panna nospiunHa (XuapayanuHa KouHuLa)/
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3.2.1.6.

32.1.7.
32.1.7.1.

32.1.7.2.

32.1.7.3.

Actuation device
Manufacturer:...
Make:

Type:.

Variant: .

Effective area (hydraulic) /
Thy — formula (pneumatic)':...

Brake

Test sample brake disc/Brake drum'

Identification code of the original
replacement part:...

Test group:

Part number:

Mass of the replacement part:

Outside disc diameter /
Inside drum diameter': ..

Radius re, effective:

Friction surface width: .

Disc thickness (nominal) /
Outside drum width': ...

Brake calliper/Brake drum mechanism'

Manufacturer:...

Type:

Variant: .

Method of construction:

Maximum technical permissible torque
Chax.e at the brake lever (pneumatic)/Line
pressure (Pmax.e) (hydraulic)':

Threshold torque Co, (pneumatic) /
Line pressure (hydraulic)':

Ratio I¢/ec (pneumatic) /
Piston diameter (hydraulic)'

Maximum Brake torque: .

Identification-No.
Brake pad/Brake Lining!

Manufacturer:..

Make:

Type:.

Approval number?:

32.1.7.
32.1.7.1.

32.1.72.

32.1.73.

Tha — ¢popmyna (nHeymarcka kouHHLa)': .
Kounnua

Henutan y30paKk Ko4HOr JIMCKa/KOYHOT
nobowa'

HneHTnduraurona o3Haka OpuruHaiHor
3aMEHCKOT IeJTa: .

Hcnurha rpyna:..

Bpoj nena: ..

Maca 3ameHcKor aena:..

CriosbHH NIpeUHNK JIMcKa /
YHYTpalLbH NPEUHUK a0Gowma':

Edpexipim pazujyc re: .

LLuprHa GpUKLMOHE MOBPLIKHE: ..

JeGbina ancka (HOMHHaHa) /
crosbHa wupHHa ao6owa’

MexaHu3aM KOUHMX HeJbyCTH /KOUHOT
noGoura!

Ipoussohau:

Tun:

Bapujanra:

Hauun nspane:.

MakcuMaHi TeXHHUKH 103BOJ/bEH MOMEHT
Cinaxe Ha Py9HIIH KOUHHLE (TTHEYMaTCKa
KOYHMLIQ)/MPUTHCAK Y KOUHOM BOIY

(Pmax.c) (XUApayMuHa KOUHHLA)': .

TexHU4KH 103B0JbeH 00pTHH MOMEHT Co e
(nHeymaTcKa KOUHHLA)/MpUTHCKA Y
KOYHOM BOJIY (XHIpay/iHuHa KOYHHIIA)':...

Onoc lo/e. (mueymatcka kounuLa) /
Tpeunuk Kkauna (xuapayauuna
KouHHLa)'

MakcuManHu KOUHU MOMEHT:.

Hnentndukaimona o3Haka op.

Kouna nyounua/Kouna o6iora’

Ipouseohau

Mapka:
Tun:

Bpoj xomosioratuj

Hnentnduraunona o3Haka:.

LLInpuna be:
Jebubuna de:

Panua nospiumua:

MeToza MoHTaKe: ..

EBuzeHIM]ja pe3yaTaTa HCITHTHBAbA
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4.1.

I'eomeTpujcka nposepa:

LpTesk Gp. 1t AAMHHHCTPATHBHI HHBO:

Thickness d.: 4.2. Iposepa MaTepujaa: .
Surface, effective: 4.3. Tposepa onpendu o GanaHcupamwy:..
Method of attachment: 4.4. IMposepa o3HaKa cTamba Xabara: ...
4. Record of Test results 45. Hcnmmisarse BO3UTA/ANITEPHATHBHO
1
4l Geometric check: . HCTIUTHBAKbE HA AMHAMOMETPY 't
N . 4.5.1. T K
Drawing No. and issue level: . S, €XHHYKe KapaKTepPHCTHKE KOUHHLA
42. Material check 4.5.1.1.  Texuuuke KapaKTepHeTHKe p?nue
KouHmue y cyuajy Katepropija M, N:
43. Balancing provisions check:
4.4, Wear condition marking check:
4.5. Vehicle test/Alternative ~ dynamometer 0 )
test': aomop | momop i
4.5.1. Brake performance [erryen yryuen
4.5.1.1.  Service brake performance in the case of bpoj ysopra
categories M, N> Mpuor 11, cras: 221/ 223/
34.1.! 342!
Bp3ua Tokom
HCTHTHBAIA
Touerna km/h
0 0 -
disconn | Connec ; Kpajiwa km/h
ected® | ted Tputrcak y kPa
KOYHOj KOMODH pe
No. of sample Bpoj kouerba -
Annex 11, paragraph: 2217 (2227 (2237 -
3410 [344) [342) Tpajame jennor —|s
Test speed LMKIIyCa KOuCHa
Cuiia kouera daN
Tnitial km/h ;25 ;sz _
= oeduumjent -
Final km/h KoueHha
Brake chamber kPa 0.5-Te/9.81 - m
pressure pe (m = Test mass)
Number of - Xoz kmna koune | mm
applications KOMOPE Se
Duration of one ~ |s Texuuukn
brake cycle 03BOJbEH OBPTHI
Brake force daN MOMEHT Ha
05 Te pyuHIIE KouHHILE
Braking ratio - Ce Nm
Coe Nm
0.5-Te/9.81 - m
(m = Test mass) CnoGonHH XOxL:...
Brake chamber mm
stroke se
Threshold torque
at the brake lever
4.5.12. Texumuke  KapaKTepHCTHKE  paHe
KOUHHLE y ciyuajy Bpete Mz, Ms, Na, N3?
Ce Nm
Coe Nm Tun ucnumuearoa: 0 1
Bpoj yaopra
Free running:.. Tipuaor 11, cras: 221/ [2247

34.1! !

Bpsitna toxom
HCTIMTHRAA
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4.5.12.  Service brake performance in the case of Tpurncax y kPa
categories Ma, Ms, N, N3? KOUHO] KOMOPH pe
Bpoj kouerha -
Test ope: 0 I Tpajame jemor | s
No. of sami HKIyCa KOUCHA
No. of sample Cowra kovena | daN
Annex 11, paragraph: 2217|2247 0.5 - Te
'
3400|343 Koepmugarr | =
Test speed Kouera
0.5-Te/9.81 - m
Brake chamber kPa (m = Test mass)
pressure pe Xoa kuna koute | mm
Number of - KOMOpE e
applications Texumaki
Duration of one | s J103BOJbEH OGPTHH
brake cycle MOMEHT Ha
Brake force daN pyumIm KouHMIE
0.5 Te Ce Nm
Braking ratio - Coe Nm
05-Te/9.81 - m CrnioGoanm xon:
(m = Test mass)
Brake chamber | mm 4.5.1.3.  Texuuuke KapakTepHCTHKE pazne
stroke se KouHuLe y ciyuajy karepropuja Oy, Oa,
Threshold torque 07
at the brake lever
Tun ucnumuearoa: 0 !
bpoj yzopra
Ce Nm P Y0P
Coe Nm Tlpuor 12, cras: 22. 222/
. 34.1.! 342!
A - Bpsitiia TokoM
ree running: MCIMTHBAIA.
45.13.  Service brake performance in the case of Tpurucax y kPa
categories Oy, Oa, O KO4HOJ KOMOPH pe
Bpoj kouera -
Test ope: ) 7 Tpajame jemor | s
No. LMKIyCa KoueHba
0- of sample Cuna kovciba | daN
/Annex 12, paragraph: 221/ 222/ 0.5 Te
3400 [342) Koouutjert |~
Test speed KoueHa
0.5-Te/9.81 - m
Brake chamber | kPa (m = Test mass)
pressure pe Xoa kmna koune | mm
Number of - KOMOPE Se
applic_alions TexHuukn
Duration of one |5 103B0JbEH OOPTHH
brake cycle MOMCHT Ha
Brake force daN pyuHIH KouRHMLE
0.5 - Te Ce Nm
Braking ratio - Coe Nm
5 Te/9.81 - m CrioGontHm Xo1:
(m = Test mass)
Brake chamber | mm 4.5.14.  Texunuke KapaKTepHCTHKE panxe
stroke se KOUHHMLE y city4ajy Katepropuje Os?
Threshold torque - B o
at the brake lever Tun ucnumuearsa:
Bpoj ysopra
Tlpusor 12, cras: 221/ 223/
Ce Nm 34.1.! 343!
Coe Nm

Free running:

Bpsina tokom
enmTHBaILA

Toyerna

km/h
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4.5.14.  Service brake performance in the case of
categories O4*

Kpajiba km/h

Test type: 0 1

Tipuhcar y kPa
KOUHO] KOMOpH e

No. of sample

Bpoj kouerba -

Annex 12, paragraph: 221/ |2.23/

Tpajame jetmor | s

3410 343! LMKIyCa KOuCHa
Test speed Cuna kouema daN
0.5 Te
Tnitial km/h Koehuugjent | —
Final km/h Koueta
0.5-Te/9.81 - m
Brake chamber | kPa (i = Test mass)
pressure pe Xox kuna koune | mm
Number of - KOMODS S
applications [ pom—
Duration ofone | s H03BOICH OGpTHH
brake cycle MOMEHT Ha
Brake force daN PyumIM KouHHLe
0.5 - Te Ce Nm
Braking ratio - Coe Nm
T/ 981 - m CrnoGonHu XOx:...
(m = Test mass) 45.1.5. Texuuike KapakTepucTHKe —MapKHpHe
hamber | mm KOUHHLE
stroke se
Threshold torque 4.5.1.6.  Jlunammuka ppUKLHOHA CBOjCTBA
at the brake lever
Jlujarpam: ycriopeme y 3aBHCHOCTH 011
e N npuTHCKa
Coe Nm 4.6. Iposepe uHTerpuTeTa:
Free running: 4.6.1. Hcnutname TepMUIKOT 3aMopa:
45.1.5.  Parking brake performance?: Bpoj Lukyen Ges ourrehersa y ckaany ca
y30pKa
o . Tpusiorom 11, crasosu
4.5.1.6.  Dynamic friction properties 4.1.1.1.3./4.1.1.2.3./42.1.2.3.
Diagram: deceleration vs pressure Tpuuorom 12, crasosu:
4.1.1.1.3./4.1.1.2.3./4.2.1.1.3./4.2.1.2.3.
4.6. Integrity tests:
46.1. Thermal fatigue test:
Sample | Cycles without damage in accordance with 4.6.2. Hennusare ca nosehannm ontepefiemem:
No. Bpoj Lluycu Ge3 ourrchersa y ey ca
Annex 11: paragraphs y3opKa
4.1.1.1.3./4.1.1.2.3./4.2.1.2.3. Tlpusnorom 11, craBou
4.1.2.1.3./4.1.2.2.3./4.2.2.1.3./4.2.2.2.3.
Annex 12: paragraphs
4.1.1.1.3./4.1.1.2.3/4.2.1.1.3./4.2.1.2.3." Tlpusorom 12, craBosu
4.1.2.2.3./4.2.2.1.3./4.2.2.2.3.1
462. High load test: 5. JloKyMeHTa 0 NCMHTHBAKY
Sample | Cycles without damage in accordance with
No. 6. Jonaun
Annex 11: paragraphs
4.12.13./4.1.22.3/422.13./4222.3. Honara...
7. JaTym ncnuTHBama:
Annex 12: paragraphs . .
4.1.22.3./4.2.2.1.3./4.2.2.2.3.1 8. OBo je wW3BpWIEHO M M3BEWTA] O

pesy/ITaTHMa HCTTHTHBAA CE MPHIpEMa y
cknany ca  [lpapunnnkom  6p. 90
ykbyuyjyin M nocnenmwe u3MeHe U3
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2.2.12.

2.3.

2.3.1.

2.3.1.1.

2.3.1.2.

233.

2.33.1.

"Replacement drum brake lining" means a
drum brake lining of a type approved
under this Regulation as a suitable service
replacement when fitted to a shoe for an
original drum brake lining.

pad assembly or shoe assembly belonging
to a parking brake system separate and

independent from the service brake

system.

Definitions regarding the approval of a
replacement brake drum or a replacement
brake disc.

"Original brake disc/brake drum"

In the case of motor vehicles, is a brake
disc/drum covered by the vehicle braking
system type approval according to
Regulation No. 13 or 13-H.

In the case of trailers:

(a) Is a brake disc/drum covered by the
vehicle braking system type
approval according to Regulation
No. 13;

(b) Is a brake disc/drum which is part of
a brake for which the axle
manufacturer owns a test report
according to Annex 11 of
Regulation No. 13.

"“Identification code" identifies the brake
discs or brake drums covered by the braking
system approval according to Regulations
Nos. 13 and 13-H. It contains at least the
manufacturer's trade name or trademark and
an identification number.

The vehicle manufacturer shall provide on
request of the technical service and/or
approval authority the necessary
information, which makes the link between
the braking system type approval and the
corresponding identification code.

Replacement parts

"Original replacement brake discs and
brake drums": original brake discs/ brake
drums intended for servicing the vehicle
and carrying an identification code as
defined in paragraph 2.3.2. affixed in such
a way as to be indelible and clearly legible.

22.11.

22.12.

23.

23.1.
23.1.1.

2.3.1.2.

232.

2.33.
233.1.

wJamencka — 0baoea  0000UI-KOYHUYE
o3HauaBa THN oGsiore 1060LI-KOUHHLE
Koju je omoOpeH y cKnamy ca OBHM
TpaBunHukoM 1 Koju je oarosapajyhu 3a
yrpamwy Ha mamydy Kao 3ameHa 3a
OpUrMHANTHY — KOuHy —obsmory  moGoru-
KOUHHLE.

Crnon koune obnoze napkuphe kounuye"
03HauaBa CKJIOM MIOUHLA IHCK-KOUHHLE
MM CKIION nanyya 1060w-KouHHLE KOju
Ce HalasM y OKBHPY CHCTEMa MapKHpHE
KOUHHLIE, a KOjH je OJBOjeH M He3aBHCaH
OJ1 CHCTeMa PATHOT Kouerba.

Jlepuunimje  koje ce  oaHoce  Ha
XOMOJIOTaLHjy 3aMEHCKOT KOUHOT 71000112
HITH 3aMEHCKOT KOUHOT JIMCKa.

L Opucunanu kounu ouck/kounu doGour™

V ciiyuajy MOTOPHHX BO3HIA, TO je KOUHN
JMCK/I000  HA  KOjU  ce  MpHMerbyje
XOMOJOrauMja  THINa  KOYHOT  cHCTeMa
BO3MJa y cknamy ca Ilpaunuukom 6p. 13
nn 13-H.

V cayvajy NpHKIbYUHHX BO3HIA:

(a) To je kounn auck/a0Goul Ha Koju ce
npuMerbyje  XOMoJorauuja  THNa
KOYHOT CHCTEMa BO3HIA y CKIajy ca
Tpasunnukom 6p. 13;

(6) To je kounH AMCK/IOGOLI KOjH je /1€0
KO4HMLE, 33 Kojy npoussohau
OCOBMHA  TOCcelyje — W3BewTaj o
HCTIHTHBAY Y cKiamy ca [Tpuiorom
11 MNpasuinnka 6p. 13.

WHoenmugurayuona osnaxa“ omoryhasa
MIEHTH(HKAUMJY KOUHMX JIMCKOBA WJIH
KOUHHX J000Ia Ha Koje Ce OJHOCH
XOMOJIOraluja KOYHOT CHCTEMa JIo/ie/beHa
npema [lpaBuiuuky 6p. 13 u 13-H.
Canpki HajMame KOMEPUMjaHH HA3UB
nponsBoljaua Win KoMepumjaiha o3Haka u
JjenmmncTsenu Gpoj.

lpoussohau Bo3una je aykaH na, Ha
3aXTeB TEXHHYKE ciyxoe w/nnu
HAJUIGKHOT  OpraHa 3a  XOMOJOralujy,
JocTaBu notpeGHe MHopmaumje kako 61
omoryhino Besy u3melly xomonorauuje
THNA KOUHOF cHCTeMa W oarosapajyhe
HAeHTH(HKALMOHE O3HAKE.

3aMeHcKH J1eloBH

LOpueunaniu 3amencku Kounu Ouckosu u
KOuHU QoGow €y OPUTHHAIHH KOYHH
JIMCKOBW/KOUHM  1000UIM  HAMEHEHH 33
CepBHCHPAHE BO3HIIA, Ca HEH3GPHCHBOM H
YMTKOM  MCHTU(UKALMOHOM  O3HAKOM
Koja je nedpunucana y crasy 2.3.2.
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Test Documents
Appendices

Appendix
Date of Test:

This test has been carried out and the
results reported in accordance with
Regulation No. 90 as last amended by the
02 series of amendments.

Technical Service conducting the test:

Signed: ... Date:

cepuje 02.

Texmmika cyx6a Kkoja je cnposena
UCIHTHBAKE:

Motnue: .

Jarywm:





image126.png
Regulation No. 90

Uniform provisions concerning the approval
of replacement brake lining assemblies,
drum-brake linings and discs and drums for
power-driven vehicles and their trailers

Revision 3 - Corrigendum 1

Corrigendum 1 to Revision 3 of the Regulation —
Date of entry into force: 14 November 2012

E/ECE/324/Rev.1/Add.89/Rev.3/Corr.1
E/ECE/TRANS/505/Rev.1/Add.89/Rev.3/Corr.1

13 February 2013

Paragraph 4.7., correct to read:

"4.7. ... in paragraph 6.1.5. below."

Annex 11,

Paragraph 3.3., the table, delete the repeated row /a
(English only)

Paragraph 4.2.1.2.1.1., correct to read (English
only):

"42.1.2.1.1.

By means of the following test programme, brake
drums are tested ..."

Paragraph 4.2.1.2.1.2., correct to read (English
only):

"42.12.1.2.

... of use of the replacement brake drum (maximum
permitted ..."

Annex 12,
Paragraph 4.2.1.2.1.1., correct to read:
"42.12.1.1.

By means of the following test programme, brake
drums are tested ..."

TPHJIOL 2

Ipasuanuk 6p. 90

Jennoodpasue oapenbe 3a xomoJjoraumjy
CKJIONOBA  3AMEHCKHX KOYHHX ofJjora,
KOYHHX 00,1012 ﬂﬂﬁﬂll.l KOYHHUIA, IHCKOBA H
J10601IA 32 MOTOPHA H NPHK/bYYHA BO3HJIA

Pesusuja 3 — Henpaska 1

Wcnpaeka 1 Pesusije 3 [TpauHinka —
Jatym ctynamwa Ha cHary: 14. nosemGap 2012. ronune

E/ECE/324/Rev.1/Add.89/Rev.3/Corr.1
E/ECE/TRANS/505/Rev.1/Add.89/Rev.3/Corr.1

13. debpyap 2013.

Cmag 4.7., ACTIPaBUTH TaKo J1a IJ1acu:

AT ...y ctaBy 6.1.5. ucron.”

Tpwioz 11,

Cmas 3.3., mabGena, wsbpucati NOHOBbEHH pen la
(0mHOCH Ce CaMO Ha TEKCT Ha EHITIECKOM je3nKy)

Cmae 4.2.1.2.1.1., ucnpaBuTH TaKo ja rjiack (OHOCH ce
€amMo Ha TEKCT Ha EHIIIECKOM je3HKy):

L42.12.1.0.

Tpumenom ceneher nporpama HCHNMTHBAMKA, KOUHH
2060LIM ce HeTUTYjy...

Cmae 4.2.1.2.1.2., ucnipaBuTH TaKo 1a riack (0OAHOCH ce
€aMO Ha TEKCT Ha eHITIECKOM je3HKY):

W42.12.1.2

ynoTpeGe 3aMeHCKOr kouHor aucka (Hajseha
2103BOJbEHA ... %

Tpunoz 12,
Cmag 4.2.1.2.1.1., ucnipaBUTH TaKo Ja IJ1acH:
421211

Kounn n10Goum ce MCTMTYjy Kao KOMNOHEHTE KOUHOT
cHcTeMa TpUMeHOM crienieher nporpama MCTIMTHBakba
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Paragraph 4.2.1.2.1.2., correct to read:
"4.2.12.1.2.

... of use of the replacement brake drum (maximum
permitted ..."

Annex 13,

Item 4.5.1.1., the table, first row, first column, add
the following text: "Test type:" (English only)

Cmae 4.2.1.2.1.2., ncnpaBuTH TaKo Ja r1acu:
»4.2.1.2.12

ynotpeGe 3aMeHcKor Ko4Hor jaobouwa (Hajseha
2103BOJbEHA ... %

Tpunoz 13,

Tauxa 4.5.1.1., mabena, npeu peo, npéa KonoHa, NONATH
cnenehn Texer: LTest type: (,Tun ucnumusarba®)
(OIHOCH €€ CamMO Ha TEKCT Ha EHIJIECKOM e3UKY)
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Regulation No. 90

Uniform provisions concerning the approval
of replacement brake lining assemblies,
drum-brake linings and discs and drums for
power-driven vehicles and their trailers

Revision 3 — Amendment 1

E/ECE/324/Rev.1/Add.89/Rev.3/Amend.1
E/ECE/TRANS/505/Rev.1/Add.89/Rev.3/Amend. 1

6 December 2012

Supplement 1 to the 02 series of amendments —
Date of entry into force: 18 November 2012

HPWJIOL 3

Mpapuanuk 6p. 90

JeanooGpasne oapeabe 3a  XOMOJOrammjy
CKJIONOBA  3AMEHCKHX  KOUHHX  06Jiora,
KOYHHX 00.10ra 10001 KOYHHIA, AHCKOBA H
210601a 32 MOTOPHA H NPHK/bYYHA BO3HIA

PeBusnja 3 — U3mena 1

E/ECE/324/Rev.1/Add.89/Rev.3/Amend.1
E/ECE/TRANS/505/Rev.1/Add.89/Rev.3/Amend.1

6. neuembap 2012.

Jlonarak | cepuju u3mena u nomysa 02 —
Jlatym crynaiba Ha chary: 18. Hosewdap 2012. ronuse
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Paragraph 1.1, insert a new footnote 1 and renumber
footnote 1 as footnote 2, to read:

"l.1.  This Regulation applies to the basic braking
function of the following replacement parts" %

In this Regulation, references to Regulations Nos. 13, 13-
H or 78 shall be deemed also to refer to any other
international rule such as 71/320/EEC, that applies the
same technical requirements as Regulations Nos. 13, 13-
H or 78. References to specific sections of the
Regulations shall be interpreted accordingly. "

Footnotes 2 to 5, shall be renumbered as footnotes 3 to 6.

Paragraph 3.4.3.1., the table, amend to read:

Cmag 1.1, yKbyauTn HOBY (ycHoTy 1 M NpOMEHHTH
6poj dycHote 1y 2, Tako 1a rracu:

1.1, Osaj IlpaBuinuk ce npuMeyje Ha OCHOBHY
Gynkunjy  kouema  crenehuxX  3aMEHCKHX
nenosa’?:

Y onow TMpamiky, cvatpa ce aa ce ynyhupame a
Tpasiike Gp. 13, 13-H win 78 Taxohe omoci u ta
Giio Koje apyre Mehynapoane mpomice, Kao o je
71/320/EEC. Koji mpuMemsyjy HCTe TeXHMAKC 3axTeRe
kao i Mpauami 6p. 13, 13-H win 78. Ynyhusaisa ta
onpehene aenone [lpapiinmka ce Tywase Ha HCTH
HauMH."™

@ycriome 2 00 3, Tpeda 3IMEHUTH HyMepauujy y 3 10 6.

Cmae 3.4.3.1., mabena, W3MEHUTH TaKO 1A I1aCch:

’I’\?ﬂ"’ Check/ Sample* Remarks ! z’;j Mi ’,‘;j’/:f”;‘; ” Vaopar* Hanomene
2 slals] 6 1l2 sl4fs] 6
Geometric check Teoverpijora nponepa
Paragraphs 5.33.1., Cranonn 533.1.,
1 [s341 x| x| x 15341 x el xx x|«
Matcrial check Tlponcpa warcpijata
Paragraphs 5.33.2., Craopn 5.3.3.2..
2 [s342 x| x 2 5342 x| x
Balancing Tiponcpa saxtesa sa
provisions check Guraic
3 _|Paragraph 53.7.2. xx|x| x 3 |crans372 xx x| x
Wear condition TTposepa oviara crana
marking check, agaroa,
4_|Paragraph 5.3.7.3. x| x|x| x 4 |Crass5373. x|x|x| x
Integrity test - Tposepa uirerpireta
thermal fatigue, - Henmimane
Paragraphs [repurikor 3aviopa.
4.1, 42.1. of Cranon
Annex 11, 4.1.1., 411, 42,1 Tipua. 11,
5 |42.1. of Amnex 12 x| x 5 |411 421 Tpun. 12 x| x
Integrity test - Tiposepa nirerpitera -
high load test, Vemmnane ca
Paragraphs 4.12., nonchaunin
422, of Annex 11, omepeherien, Crasonn
and paragaphs 4.12..4.2.2. Tipurora
412,42.2.0f 11,1412, 422
6_|Annex 12 x x 6 _|Mpwiora 12 x x
Service brake Vcimumane Tox
vehicle KapaKr. paix
performance test, vounnia BosiTa
Paragraph 2.2. of Cran 2.2. Hpuora 11, npeaa
Annex 11, e
Paragraph 2.2. of Pair of [either front (Cran 2.2. Mpuora 12 ap  [saana
7 |Amnex 12 or rear ale 7 ancona ocoviia
Parking brake Vcmrmisane tox
vehicle [ ——.
performance test KounIa Bo3AA
Paragraph 2.3. of (Cran 23 Tipunora 11,
Annex 11,
Paragraph 2.3. of Pair of [if (Cran 2.3. Mpnsora 12 D | oo
8 |Annex 12 discs|applicable 3 wexona muensizo
Service brake dyno Vcimrmsane rex.
performance test KapaKT. paiX
[
Paragraph 3.3. of iiepuonoN -
Annex 11, alternative uniavoxierpy o
paragraph 3.3. of (Cran 33. Tpinora 11, emmmane
9 _|Annex 12 x 9_|Cras 33 Npuaora 12 X |sosum

For interchangeable parts it is not necessary to use s
for equivalent parts it is not necessary to use sample 6."

* 3a maverbBe 1€108¢ HHje NOTPEGHO KOPHCTHTH y3OpaK 3: 3a
CKBHBAJICHTHE JICTIOBE HHjE NOTPEGHO KOPHCTHTH y30paK 6.
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Paragraph 5.3.6.2.2.1., amend to read.
"53.6.2.2.1.  Test group relating to the tests stipulated
in paragraphs 1. to 4. of Annex 11 or
Annex 12.

Brake drums may be grouped together as
test groups on the basis that each
permitted test group range is from the
smallest inside diameter to the smallest
inside diameter +10 per cent and by no
more than 40mm on the shoe width of
the drum."

Paragraph 6.2.1., amend to read:

"6.2.1. Every unit sold shall be provided with at
least the following information:"

Insert a new paragraph 6.2.2.3., to read:
"6.2.2.3. Part number”

Paragraphs 6.2.2.3. and 6.2.2.4. (former), renumber as
paragraphs 6.2.2.4. and 6.2.2.5.

Annex 11,
Paragraph 1., amend to read:
"l Test overview

The tests required in paragraph 5.3. of
this Regulation are detailed as follows
according to the vehicle category:

Table A11/1A

Vehicles of categories Mi, N1

nasenena y Ilpunory 11, crasosu 1-4,
wm y IMpunory 12.

Kounu n06owm ce Mory rpynucatu y
MCTIHTHE TPyNe MOI YCNOBOM Ja KOI
CBaKe WMCIUTHE TIpyne  OACTYMakbe
YHYTpallmer npedHnKa nodouwa Huje
Behie on 10 npouenara y onHocy Ha
HajMalH  YHYTPALIH  NpEuHUK, a
OJICTYMake IMpPHHE manyue a06oia
Huje Behe 0140 mm.

Cma 6.2.1., WIMEHHTH TaKo 1a raach:

W6.2.1. 3a cBaKy jeNMHHUILy KOja y/la3H y CHCTEM
nponaje, Tpeba mpuKaaTH  HajMame
crenehe undopvatje:

Viwyuumu noéu cmag 6.2.2.3., Taxo 1a rmacu:
L6223, Bpoj nena*

Cmasosu 6.2.2.3. u (npemxoonu cmas) 6.2.2.4.,
NpPOMEHHTH HymMepaLjy cTaBoBa y 6.2.2.4. 1 6.2.2.5.

Tpwioz 11,
Cmas 1., 3MEHUTH TaKo J1a rack:
WL Tpernen ucnuTHBama

Hicnutisama HaBesieHa y ctaBy 5.3. oBor
[paBuinnka npumeryjy ce Ha cienehin
HAUMH Y 3aBHCHOCTH OJI KaTer. BO3WIA:
Tabena A11/1A
Bosuaa spera Mi, Ni

Henumusaree onuia amepuamuano_ucnum._na

unepyuonom ounariovempy

Vehicle test Alternative dynamometer
rest
Performance | 2.2.1. Type 0, engine 34.1. Type 0 (simulation
tests disconnected engine disconnected)
according to [2.2.2. Type 0, engine 344, Brake tests simulation
Regulations comnected Type 0. engine
No. 13/13-H connected. Speed and
load analog 10 it. 22.2
2.23.Type | 342 Typel
23. Parking braking | -

system (if applicable)

Comparison | 2.4.

Testing the dynamic | 3.5.  Testing the dynamic

test with frictional properties frictional properties
original part (comparison test (comparison test
conducted on the conducted on the
individual axles) individ. wheel brake)
Tntegrity No vehicle test - use|4.1.  Brake dis
dynamometer test 411 Brake disc thermal

fatigue test

412 Brake disc high load
test

42, Brake drums

42.1 Brake drum thermal
fatigue test

422 Brake drum high load
test

For each disc and drum type at least one test group (see
definition in paragraph 5.3.6. of this Regulation) requires
the Type 0 and Type I tests to be carried out on a vehicle
(not applicable for identical and equivalent parts).

Table A11/1B

Cmag 5.3.6.2.2.1., W3MEHHTH TaKo J1a IJIacH.

,5.3.622.1. MHcnutHa rpynma  3a  MCIMTHBaWka

Wemimisae | 2.2.1. Tun 0, Motop 341 Tun 0 (cnmyramwja
TEXHHUKIX eKbyseH KOU. ¢4 HCKIbYY. MOTOPOM)
Kapaktepuetn [2.2.2. Tun 0. motop 344, Cuvyrawija  uenmr.
Kay cknany yRabyten Kou. Tiia 0 ca yKib. MOTOPOM
ca Bpsuiia n omrepeherse y
Tpasiwmin crnazy ca cranow 2.2.2

va 223 Tun [ 342 Tunl

Op. 13/13-H 237 Cucrem  napkuphe | -

Koun. (10 noTped)

Vropeano
enimBaike
ca
opuriHati
seson

24, Mennmisae mnav
puK. crojcrana
(ynopeasa HonmTHB,
W3BeeHa Ha
nojeHAYMIM 0C0B.)

3. Henutusare mHam.
dpuku crojcrasa (ynopeaia
HCITHBAILA 1B ACH Ha
noje AN KouHHLAMa
ToukoBa)

Tlposepe
wiTerpiera

Vicmnmpaise na posnay cc
e cnposozu — Tpeca
TPHMERHBATH HCTITHBAIbE
Ha HHEPLIOHOM
AuavoMeTpy

41, Kourn avcko

4.1.1 Menmr. Tepmiskor
3aM0pa KOUHOT JViCKA

4.1.2 Menmr. Kounor mcka ca
nosehary onrepeh.

42, Kounn a060um

4.2.1 Viennr. Tepwiakor
3aM0pa KOUHOT 10601

4.2.2 Menur. kounor 1060w
ca nosehasiy orrrepeh,

3a cBakM THMN 1WCKAa M 000lIa, 33 HajMame jemHy
ucnutHy rpyny (Buaetn neduuuimjy y crasy 5.3.6. oBor
TlpaBiiHiKa) je HEONXOIHO CMIPOBECTH WCIHTHBAMA
tuna 0 u Tuna | Ha Boswny (HHje NPUMEHJBHBO 3a
WIEHTHYHE W eKBHBATICHTHE J1eI0Be).

TaGena A11/1B ...."
Paragraph 3.2.1.2., insert a new subparagraph () to
read:

"(c)  When testing brake discs and drums for
vehicles with more than 2 axles:
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m = 0.55 Maye

Maxe: Maximum permitted mass of
the axle"

Paragraph 3.3., amend to read:

"3.3.

Alternative dynamometer performance test

Table A11/3.3.

0.55 Mave  Maye: HajBehie 103BOSLEHO OCOBHHCKO

onepeherve "

Cmas 3.3., A3MEHNTH TaKO 1a rIacu:

3.3,

AJNTEPHATHBHO ~ WCIMTHBAHKE  TEXHHYKHX
KapakTepueTHKa Ha HHEPLHOHOM
JMHAMOMETpy

TaGena A11/3.3.

1a. | In the case of vehicles of categories Mi, Mz, Ni la. [V ciyuajy sosuna spera Mi. Mz, Ni
See bedding-in (burnishing) procedure as described Buaeti octyriak o0paie (yXoiaBarka) OnmcaH y
in Annex 3. paragraph 2.2.2.3 crasy 2.2.2.3. [lpunora 3
Tb. | In the case of vehicles of categories Ms. 16. | ¥ cayuajy Bosuaa spera Ms. No. Ns
Bedding-in (burnishing): OGpata (yxonanarse):
100 (disc) or 200 (drum) brake applications 100 (aeK) wan 200 (10601r) HpHTHCAKa Ha NeAATY
KounHIe
Ti=150°C (disc) or 100°C (drum) Ti =150 °C (auck) or 100 °C (10G0om)
60 km/h vi =60 km/h
dn = 1 and 2 n/s? alternating dm = 1 1 2 m/s? Hansmennuno
2. | Dynamic friction propertics, see paragraph 3.5.1. of 2. | Junamiixa dpukivona crojcTea, BrACTH CTaB 3.5.1.
this annex OBOI" IIPHIIOTA
3. Brake test Type 0 (simulation engine disconnected), 3 Hcnurupame kounuia tina 0 (cHMyanmja kouema ca
see paragraph 3.4.1. of this annex HCKIbYHCHIM MOTOPOM), BiLeTH cTaB 3.4.1. oBor
npuiora
4. | Brake test Type I. see paragraph 3.4.2. of this annex 4. | Henurusaise kounua Tuna 1. Buietn cras 3.4.2. osor
npuora
5. | Re-burnishing: 5. | Tlonosno yxoasarbe:
10 (disc) or 20 (drum) brake applications 10 (auck) wm 20 (10Gour) mputhcaka Ha nexany
KounHHIe
Ti = 150 °C (disc) or 100 °C (drum) Ti = 150 °C (amck) nam 100 °C (06our)
i =60 km/h, i =60 km/h,
dm = 1 and 2 m/s? alternating dm = 1 12 m/S* HaU3MEHHIHO
6. | Brake test Type 0 (simulation engine disconnected), 6. | Menmmupaie Kounmua tuna 0 (cumyaimja kouersa ca
see paragraph 3.4.1. of this annex HCKILYUCHHM  MOTOpOM), BiieTH crap 3.4.1. osor
npuiora
7. | Brake test Type 0 (simulation engine connected). see 7. | Mcnummsare koumia T 0 (cHMyalija Koderha ca
paragraph 3.4.4. of this annex YKIbYUEHUM MOTOPOM). BHACTH C1ab 3.4.4. oBor
npuora
8. | Re-burni (like No. 5.) 8. | MonosHo yxontasame: (kao y Taukm 6p. 5.)
9. | Dynamic friction propertics, see paragraph 3.5.1. of 9. | Jlunasuika (puKIHONa CROJCTEA, BUACTH cTaB 3.5.1
this annex 0BOI" IIpHIIOra
10. | Brake test Type 11 (if applicable). see paragraph 10. | Viemrmipane kourmia trma 11 (aKo je NpHMCIILIBO),
3.4.3. of this annex BHICTH cTaB 3.4.3. oBor npusiora
11. | Re-burnishing: (like No. 5.) 11. | TlonosHo yxonasame: (kao y Taukm 6p. 5.)
Steps 12 to 19 are optional (if activation is not Kopatw 12-19 cy onumonn (ako je axtusaimja
12. | Brake test Type 0. see paragraph 3.4.1. of this annex 12. | Menurusame kounnua tuna 0, suietn cras 3.4.1.
13. | Brake test Type I. see paragraph 3.4.2. of this annex 13. | Menurusaie kounnia tuna I, suseru cras 3.4.2. osor
14. | Re-burnishing: (like item 5.) 14. | TlonosHo yxonasame: (kao y Tauku 6p. 5.)
15. | Dynamic friction propertics see paragraph 3.5.1. of 15. | Munavuuka dpukumona ceojcra, uiet cras 3.5.1
16. | Brake tests Type 0 (simulation engine connected). 16. | Mcnumusame kounnia tuna 0 (cumyaimja Kouersa ca
17. | Re-burnishing: (like item 5.) 17. | TlonosHo yxonasae: (kao y Taukm 6p. 5.)
18. | Dynamic friction properties see paragraph 3.5.1. of 18. | Jlunaviika (ppuKiHOna CBOjCTBa, BUACTH CTas 3.5.1
19. | Re-burnishing: (like item 5.) 19. | TlonosHo yxonasame: (kao y Tauku 6p. 5.)
Cmas 3.2.1.2., ykbyuutn HoBu moxctas (s) Tako na | Paragraphs 3.4. 10 3.4.4., amend to read:
rack: "34.  Service braking system
.(B) KOI MCIHTHBAaWa KOYHMX AHCKOBA M 00OIa N ) N
BO3MIT KOja UMajy BHILIE O 2 OCOBHHE: 34.1. Brake test Type-0 test (simulation engine

disconnected)
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3.4.1.1.

3.4.2.
3.42.1.
3.4.2.1.1.

From the initial rotational speed equivalent to
100 km/h (My/N,), or 60 km/h (Ma/Ms/N/Ns)
and at a brake temperature < 100 °C at the
start of each application, perform three brake
applications at the same brake actuating
pressure such that a mean fully developed
deceleration, including the rolling resistance
(see paragraph 3.4.1.1. of this annex) or a
mean brake torque based on the braking
distance equivalent to the mean fully
developed deceleration, including the rolling
resistance (see paragraph 3.4.1.1. of this
annex) of at least 6.43 m/s® for vehicles of
categories Mi/N; or 5 m/s* for vehicles of
categories My/Ms/N/Ns is achieved.

In the case of pneumatic braking systems the
brake actuator pressure shall not exceed the
pressure that is permanently guaranteed by the
braking system of the vehicle type(s) (e.g. cut
in pressure of the compressor), and the brake
input torque (C) shall not exceed the
maximum permissible brake input torque
(Cumay) by using the smallest brake chamber of
the vehicle type(s).

The average of the three results shall be taken
as the cold performance.

Rolling resistance

The rolling resistance is taken to equate to a
deceleration of 0.1 m/s?.

Brake test Type |
Heating procedure

According to the vehicle category make
consecutive snub applications of the brake in
accordance with the conditions laid down in
the following table. Every brake application
shall be conducted in that way that a constant
deceleration, including the rolling resistance
(see paragraph 3.4.1.1. of this annex) or a
constant brake torque equivalent to the
deceleration, including the rolling resistance
(see paragraph 3.4.1.1. of this annex) of 3 m/s?
will be achieved.

The first brake application shall commence at
a brake temperature of < 100 °C.

Cmagosu 3.4. 10 3.4.4., N3MEHNTH TaKo Ja ryiace:

3.4,
34.1.

CHetem paanor Kouerba

McnuruBatbe Kkounmua Tuna 0 (cuMmysiauuja
KOUEHA Ca HCKIbYUCHHM MOTOPOM)

Tpu nouetHom Gpojy obpraja koju oarosapa
spenHocti o 100 km/h (My/Ny) wm 60 km/h

3411,

(M2/M3/N2/N3), a Ha TemrepaTypn y KO4HOM
cncremy on < 100°C Ha moueTKy cBakor
KOUetba, TPe6a H3BPLUNTH TPH NPHTHCKA HCTe
BPE/IHOCTH Ha Mefially MCTe KOYHHIE TaKo 1a
Ce MOCTHTHE CpEama BPEAHOCT YKYMHOT
yenopewa, ykibyuyjyhi U oTnop KoTpibawy
(Bumetn cta 3.4.1.1. oBor npuiora). Win
Cpe/liba BPEHOCT KOYHOT MOMEHTA Ha OCHOBY
AyKHHe Kouewa Koja OArOBapa BPEIHOCTH
Cpe/ber YKYMHOT ycropewa, yKkibyuyjyhu u
oTnop KoTpmaiby (Bumeti cras 3.4.1.1) on
Hajmawe 6,43 m/s’ 3a Bosuma spere My/N;
nam 5 m/s? 3a Bosuna Bpere Ma/Ms/No/Ns.

V cayuajy NMHEyMATCKHX KOUHHX CHCTEMa,
NPHUTHCAK Y NIOKPETayy KOUHHUE HE CMe 1a
Gyne Behn onm cTanHor mpuTHCKA Koji je
obe30elen y KOUHOM cHCTeMy OBOT THA(OBHUX
THIOBA) BO3WTA (HA TPUMEP, Maj NMpHTHCKA
KoMMpecopa), a ynashu kounn Moment (C) He
cme na Gyne Behn on Hajseher n03BOSBEHOr
ynasHor kounor Momenta (Cmi) Kopucrehu
HajMalby KO4YHY KOMOpY 3a oBaj THI(0OBe
THIIOBE) BO3MJIA.

[poceuna BpeaHOCT 10GMjeHa Ha OCHOBY TPH
pesyiTata  ce  y3uMa  Kao  TeXHH4Ka
KapaKTepHCTHKA Y X/TAJHOM CTARbY.

Ornop KoTpibamy

Cwmatpa ce /1a je BPEIHOCT OTNOpa KOTpJbakby
jennaka ycriopersy o 0,1 m/s>.

Henurusarbe kounmua tuna [
TocTynak 3arpesarba

Y saBHcHocTH o0 BpcTe BO3WIA, Tpeda
M3BPLIMTH HEKOJIMKO Y3aCTOMHMX NPHTHCAKA
Ha nefaly KOuHMlE y CKJIaly ca yClioBHMa
HaBeeHNM y TaGes Heroa, CBaKo Kouere ce
BpUM Tako 1a ce JOGMje KOHCTAHTHO
yenopere, yKkbydyjyhn u oTnop Kotpihamy
(Bumetn ctas 3.4.1.1. oBor mpusiora), Wi
KOHCTAHTHH KOUHH MOMEHT KOjH OAroBapa
yenoperby, ykbydyjyhn u otnop korpsbary
(Bunetn crag 3.4.1.1. osor mpusora), ox 3
m/s?.

TpBu MpuTHCaK HA MEfaTy KOUHWLE €& BPLIK
nipH TeMnepatypu Koutmue < 100 °C.

Vehicle

vi v2 At

y N

Category [km/h] [km/h] | [sec]
M 80% Vimax < 120 km/h | 0.5 v) 45 15
M2 80% Vmax < 100 km/h | 0.5 v 55 15

80% Vmax < 120 km/h | 0.5 v) 45 |15

80% Vmax = 60 km/h 0.5v1 60 | 20

where:
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vi = initial speed, at beginning of braking
va = speed at end of braking

Vmax = Maximum speed of vehicle

n = number of brake applications

duration of a braking cycle: time
elapsing between the initiation of one
brake application and the initiation of
the next.

In the case of brakes equipped with automatic
brake adjustment devices, the adjustment of
the brakes shall, prior to the Typel test
above, be set according to the following
procedures as appropriate:

3.42.12.1.In the case of air operated brakes, the

adjustment of the brakes shall be such as to
enable the automatic brake adjustment device
to function. For this purpose the actuator
stroke shall be adjusted to:

50> 1.1+ Sre-adjust

(the upper limit shall not exceed a value
recommended by the manufacturer)

where:

is the readjustment stroke according
to the specification of the
manufacturer of the automatic brake
adjustment device, i.e. the stroke,
where it starts to readjust the
running clearance of the brake with
an actuator pressure of 15 per cent
of the brake system operating
pressure but not less than 100 kPa.

Sre-adjust

Where, by agreement with the Technical
Service, it is impractical to measure the
actuator stroke, the initial setting shall be
agreed with the Technical Service.

From the above condition the brake shall be
operated with an actuator pressure of 30 per
cent of the brake system operating pressure
but not less than 200 kPa 50 times in
succession. This shall be followed by a single
brake application with an actuator pressure of
> 650 kPa.

Bpera Vi vl ac]
Bo3MIA [km/h] [knvh] | [sec]
M 80% Vmax < 120 km/h | 0.5 vi 45 15
M: [ 80% v < 100kmh | 0.5vi | 55 [ 15
Ni | 80% i < 120kmvh [ 05vi | 45 [ 15
/N3 | 80% Vmax < 60 km/h 0.5 v 60 20

e je:

3421

342121V

3421

Vi = moyeTHa Gp3MHA HA NMOYETKY KOUCH:A
v, = Gpsua Ha Kpajy Kouersa

Vmae = MaKCHMaJIHa GP3HHa BO3HIA

n = Gpoj pUTHCAKA HA MEANy KOUHHLE

Tpajaie LMKITyca Kouerba: Bpeme ol
NoYeTKa jeHOr MPUTHCKA HA Meaiy
KouHuue 10 nouerka  cnencher
TIPUTHCKA HA NIAMYYHILY KOUHHLE.

YV coyualy KOWHMUA  ONPeMIBEHNX  Ca
ypehajem 3a  ayTomarcko  nojelnaBakbe,
NoJIeIIaBakbe KOUHHLA NIPE HCTIMTHBAMA THNA
I, ako je noTpeHo, BpH ce y cKiany C
cneniehum moctynumma:

coyualy  BasAYWMMX  KOWHMLLA,
nojielaBake ce BplM Tako aa ypehaj 3a
AYTOMATCKO MOJIelIaBake KOUHHLE MOXe Ja
(ynKunoRme. Y Ty CBPXY, XON MOKpeTaua ce
T0/IeIIaBa Ha BPEIHOCT:

50> 1.1+ Sre-adjust

(I‘Opll:a rpaHuyHa BpEIHOCT He Mpenasu
BpeHOCT Kojy Mpeniopyuyje npoussoha)

rae:

Sreadust  XOJ TOJlUIaBaba y CKnaxy ca
TeXHUUKHM 3aXTeBUMA
npomssoljaa ayTomarckor ypehjaja
3a MOJelaBabe KOYHHIE, Tj. XOI,
NpH  KOM  MOJeWaBate  PagHor
3a30pa  KOWHHUE ~MOUMEE  NpH
NPUTHCKY MOKpETaua KojH je je/Hak
BpeaHocTH o 15%  BpemHocTH
PAIHOr NIPHTHCKA KOYHHIE, alH
wije marb o1 100 kPa.

V cnyuajeBuma Kama je, mo J0roBopy ca
TEXHUUKOM CIY’KOGOM, HEMPaKTHUHO Meperbe
X0Ja NOKpeTaua, NOYETHO MNOJEIIABAbE Ce
onipeljyje y 10roBopy ca TEeXHHUKOM CITyKGOM.

Y osom cnyuajy, 50 mputicaka Ha nesamy
KOUHHUE Ce BPLIM MPH MPHTHCKY TOKpeTaua
KOju M3HOCH 30% pajHOr MPHUTHCKA KOWYHOT
crctema, anu Huje matsu on 200 kPa. Hakow
Tora BpUM Ce jenaH MPHTHCAK Ha mefany
KOUHHLIE NPU NPUTHCKY nokpeTaya > 650 kPa.

.In the case of hydraulically operated disc
brakes, no setting requirements are deemed
necessary.

34.2.123.In the case of hydraulically operated drum

3422,

brakes, the adjustment of the brakes shall be
as specified by the manufacturer.

Hot performance
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Not later than 60 seconds after completion of
the heating procedure the hot performance
shall be measured under the conditions of
speed and pressure applied in the Type 0 test.

For vehicles of category M, and N, the mean
fully developed deceleration, including the
rolling resistance (see paragraph 3.4.1.1. of
this annex) or a mean brake torque based on
the braking distance equivalent to the mean
fully developed deceleration, including the
rolling resistance (see paragraph3.4.1.1. of
this annex) must not be less than 75 per cent
of the value achieved with the cold brake in
the Type O test nor less than 4.8 m/s%

For vehicles of category Mz, Ms, N> and N3
the mean fully developed deceleration,
including the rolling resistance (see
paragraph 3.4.1.1. of this annex) or a mean
brake torque based on the braking distance
equivalent to the mean fully developed
deceleration, including the rolling resistance
(see paragraph 3.4.1.1. of this annex) must
not be less than 60 per cent of the value
achieved with the cold brake in the Type 0
test nor less than 4 m/s?.

Free running test

In the case of brakes equipped with automatic
brake adjustment devices, after completing
the tests defined in paragraph 3.4.2.2. above
the brake shall be allowed to cool to a
temperature representative of a cold brake
(i.e. <100 °C) and it shall be verified that the
brake is capable of free running by fulfilling
one of the following conditions:

(a) The disc or drum is running freely (i.e.
may be rotated by hand);

(b) When the disc or drum is rotated at a
rotational speed equivalent to a constant
speed of v = 60 km/h with the brake
released the asymptotic temperatures
shall not exceed a drum/disc temperature
increase of 80°C.

3.4.2.1.2.2.Cmatpa ce 1a y cityuajy XuApayHuKHX IHCK-

KOUHHLA HeMa NOTPeGe 3a NojelliaBabem.

3.4.2.123.Y cayuajy Xuapaynuukux 1060LI-KOYHHIA,

3422,

nojieiaBawe Kounnua onpehyje npoussohau.

Texuuuke
cTamwy

KapaKTepHCTHKe Y 3arpejatom

Hajkachuje 60 ceKyHIM HAKOH 3aBpLIETKA

3423,

34.3.
343.1.
343.1.1.

2.

nocrynka 3arpeBaa, TEXHHUKE
KapakTepUCTHKE Yy 3arpejaHoM CTawy ce
onpellyjy y ckialy ca saxTeBuma Koju ce
onHoce Ha  OpsuHy M NpHTHCaK  3a
uenuTHBamwe THna 0.

3a Bosua Bpeta My 1 Ny, cpesa BpeaHocT
yKymHor yeriopera, yimysyjyhu u otnop
Kotpmaiby (Bunetn cras  3.4.1.1. oBor
NpUIOra), WM CPEHwAa BPENHOCT KOYHOT
MOMEHTA KOja Ce 3aCHHBA Ha JyKHHH KOUeHa
Koja OIFOBAPA CPEIILOj BPENHOCTH YKYMHOT
yenopera, ykbydyjyhn u oTnop Kotpsharsy
(Buzetn ctaB 3.4.1.1. oBor npuiora) Mopa Ja
WsHoCH Hajmamse 75% BpenHocTH J0GujeHe
Ha KOUHMLAMA Yy XIQIHOM CTamy NpH
nenuTuBarby Trna 0 win Hajmare 4,8 m/s’.

3a Bosuna pcra Mz, Ms, N 1 Ns, cpensa
BPEIIHOCT YKYIHOT ycropeiba, yKkibyuyjyhu
W oTnop KoTprhary (BuAeTH ctap 3.4.1.1.
OBOI' MPWJIOTA), WM CPEMba BPETHOCT
KOYHOT MOMEHTa Koja CE 3aCHHBA Ha
Jy’KMHH KOYeHa Koja OIroBapa Cpemoj
BPEIHOCTH YKYTIHOT yCropersa, yKibyuyjyhu
W otnop KoTpbawy (Buaetd crap 3.4.1.1.
OBOT MpHJIOra) MOpa [a W3HOCH HajMarmbe
60% BpeaHocTH nOOMjeHe Ha KOYHMLAMA Y
XTAIHOM CTaiby TpH HCIUTHBaby Thma 0
WK Hajmarse 4 m/s2,

Hcnutusare cnoGoamor xona

VYV cayuajy KOWHMUA ONPEMJBEHMX ca

ypehajem 3a ayrtomarcko mozeuaBare,

HAKOH 3aBpLIeTKA HCTIMTHBAA

neduuncanux y crasy 3.4.22. wushan,

KOUHHLIA C& OCTABIbA /1 €& OXJIA/M 10K Ce He

NOCTUTHE  Temmepatypa  Hesarpejaue

kounnue (1. < 100°C) u npoBepasa ce na jin

Kounuua omoryhasa cnoGoaHO —KpeTamwe

YKOJIMKO ce WMcryHH jeman on crenehnx

yesosa:

(a) mMck wmm no6omw ce croGoaHo Kpehy
(Tj. MOy Ce OKpeTaTH py4HO);

(6) kana ce qWCK MM 1050 POTHpA MpH
Gpojy ~ obpraja  koju  omrosapa
KOHCTaHTHOj Gp3uHu ox v = 60 km/h,
ca OTIIyLITEHOM KOUHHLIOM,
acHMNTOTCKA  TeMnepaTypa  KOUHOD
noGowa/aucka He cme aa ce noseha 3a
suwe 01 80°C.

Brake test Type II

Heating procedure

The brakes shall be heated from an initial
temperature of < 100 °C by dragging the
brake at a constant rotational speed equivalent
to 30 km/h with a constant braking torque
corresponding to a deceleration, excluding
rolling resistance, of 0.15 m/s? for a period of
12 minutes.

In the case of brakes equipped with automatic
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2.3.3.2.

23.3.3.

23.3.4.

23.3.5.

23.3.7.

2.3.4.

"ldentical brake disc” 1s a replacement
brake disc which is chemically and
physically identical in every respect with
the exception of the vehicle manufacturer
mark, which is absent, to the original brake
disc.

"Identical brake drum" is a replacement
brake drum which is chemically and
physically identical in every respect with
the exception of the vehicle manufacturer
mark, which is absent, to the original brake
drum.

"Equivalent brake disc" is a replacement
brake disc which is identical to the original
brake disc in respect to all dimensions,
geometric features and basic design and is
also from the same material sub-group as
the original brake disc as defined in
paragraph 5.3.3.2.

"Equivalent brake drum" is a replacement
brake drum which is identical to the
original brake drum in respect to all
dimensions, geometric features and basic
design and is also from the same material
sub-group as the original brake drum as
defined in paragraph 5.3.3.2.

"Interchangeable  brake ~disc" is a
replacement brake disc which has the same
interface dimensions as the original brake
disc but may differ from the original brake
disc in terms of its design, material
composition and mechanical properties.

"Interchangeable ~ brake —drum" is a
replacement brake drum which has the
same interface dimensions as the original
brake drum but may differ from the
original brake drum in terms of its design,
material composition and mechanical
properties.

"Special brake disc/drum" means a
replacement brake disc/drum not covered
by paragraphs 2.3.1. t0 2.3.3.

"Functional  dimensions":  all  the
measurements that are relevant with
regard to the fitting and functioning of the
components of the braking system (see
paragraph 5.3.7.1. and Annex 10).

"Type of brake disc/drum": brake discs or
drums having the same basic design and

2332,

2333,

233.4.

2.33.5.

2.33.6.

2.33.7.

234,

235,

2.3.6.

WHoenmuuan  kounu Ouck™ je 3aMeHCKH
KOYHH JIMCK KOjH je Y CBaKOM MOrJIeNy, Mo
CBOJHM  XEMHjCKHM W (DU3HYKHM
CBOJCTBMMA, ~Ca  HM3y3eTKOM  O3Hake
nponssohaua Bo3wia Koja HUje HaBeleHa,
HICHTHYAH OPHTHHATHOM KOUHOM JHCKY.

WHoenmuuan kounu 0odowr je 3ameHcKu
KOUHH 0601, KOjH je y CBAaKOM MOrJeny,
N0 cBOjUM  XemMicKHM W H3MUKHM
CBOJCTBMMA, ~Ca  M3y3eTKOM  O3Hake
npoussohaua Bo3WIa Koja HUje HaBeleHa,
MIGHTHYAH OPHIHHATTHOM KOUHOM JIMCKY.

Exeusarenmnu kounu ouck je 3aMeHcKu
KOUHM IMCK KOjU je Mpema CBUM CBOjUM
ZIMMeH3Hjama, TeOMETPHjCKHM
KapaKTepuCTHKaMa " OCHOBHHM
napameTpiuMa KOHCTPYKLje HIAEHTHYaH
OPHMrMHATHOM KOUHOM JIMCKY, a Takohe je
M HanpaBbeH O] MaTepujasia M3 HCTe
TOArPyIe Ka0 W OPUIHHANHH KOUHH JIHCK,
Kao wTo je aeduHucaHo y crasy 5.3.3.2.

L Exeusarienmuu  xounu  dobour  je
3aMEHCKH KOWHH 000U KOji je Mpema
CBUM CBOjUM ZIMMeH3HjaMa,
reOMETPHjCKHM  KapakTepucTHkama i
OCHOBHHM KOHCTPYKTHBHHM IapaMeTphma
HIGHTHYAH  OPHTHHATHOM KOYHOM
noboury, a Takohe je M HampaBibeH O
matepujana M3 MCTe NOATpYNe Kao M
OpHIHHATIHM KOUHHM 110001, Kao IWTO je
nedunrcano y crasy 5.3.3.2.

WH3merusu kounu Ouck' je 3aMeHCKH
KOYHM JICK KOjH MMa MCTE [MMEH3Mje
JIOMpHE TIOBPLIMHE KA0 W OPUTHHATHH
KOUHH JIMCK, &TH C& MOYKE Pa3/InKOBaTH OfI
OPHTHHATIHOT KOWHOF JIHCKA M0  CBOjOj
KOHCTPYKLMjH, cacTaBy Marephjana
MEXaHHUKHM CBOjCTBHMA.

WHzmersusu kounu 0o6owr je 3aMeHcKH
KOUHH 71060UI KOjH MMa WCTe JIMMeH3Hje
JIOHPHE TOBPUIMHE KA0 W OPHIHHAIHH
KOUHH 710001, a/i Ce MOKe pas/MKoBaTH
0J1 OPHTHHAHOT KOUHOT 10601112 110 CBOjOj
KOHCTPYKLMjH, CacTaBy —Matepujana u
MEXaHHUKHM CBOJCTBHMA.

Creyyjarnu — kounu — Ouck/do6our
03HauaBa 3aMeHCKH KOYHH IMCK/10601 Ha
Koju ce He oaHoce cTaBoM oa 2.3.1 10
233.

LDQyukyuonanne Oumensuje’: cBe
JIMMeH3Hje KOje Cy PesieBaHTHE y CMUCITy
yrpaime W paga KOMIMOHEHTH KOUHOT
cucrema (Bumetu cras 5.3.7.1. u Tlpunor
10).

WTun  kounoe  Oucka/oobowd”: KouHM
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3.432.

3.43.3.

3.44.

3.4.3.
3.43.1.
3.43.1.1.

3.43.1.2.

brake adjustment devices the adjustment of
the brake shall, prior to the Type II test above,
be set according to the procedure as laid
down in paragraph 3.4.2.1.2. of this annex.

Hot performance

Not later than 60 seconds after completion of
the heating procedure the hot performance
shall be measured under the conditions of

speed and brake actuating pressure applied in
the Type 0 test.

With the heated brake the mean fully
developed deceleration, including the rolling
resistance (see paragraph 3.4.1.1. of this
annex) or the mean brake torque based on the
braking distance equivalent the mean fully
developed deceleration, including the rolling
resistance (see paragraph 3.4.1.1. of this
annex) must not be less than 3.75 m/s*

Free running test
See paragraph 3.4.2.3. of this annex

Brake test Type-0 test (simulation engine
connected)

Instead of the Type 0 test with engine
connected, for the purpose of this Regulation
it is acceptable to carry out a test simulating
for the laden condition (see paragraph 3.2. of
this annex).

3433,

344,

ypehajem 3a  ayTomaTcko  TNOZelaBarbe,
NoJIeIIaBabE KOUHULA NIPe HCTIHTHBAKA THIIA

Il, Bpum ce y ckiamy ca MOCTYNKOM
nepunncanum y crapy 3.4.2.1.2. osor
npuiora,

Texuuuke KapakTepHCTHKE y 3arpejaHom
cTamy

Hajkacuuje 60 cekyHau HaKOH 3aBplieTKa
noctynka 3arpeBaa, TeXHHUKe
KapakTepUCTHKE y 3arpejaHoM CTamy ce
onpelyjy y cknaly ca 3axTeBuMa Koju ce
onHoce Ha  OpsMHY M TIpHTHCAK 33
vcnuTHBabe THNa 0.

Y ciyuajy 3arpejaHe  KOuHHMUE — Cpeliba
BPEZIHOCT YKYIHOT YCTIOpetsa, yKmydyjyhu i
otrop KoTpamy (BuneTH ctas 3.4.1.1. osor
NpWJIOra), WM CPeliha BPEIHOCT KOYHOM
MOMEHTA KOja Ce 3aCHHBA Ha Jly’KHHH KOUeHa
Koja OroBapa CpeIib0j BPEHOCTH YKYMHON
yenopersa, yKbyayjyli u oTnop Kotpsbamy
(Buzeru cras 3.4.1.1. oBor npusiora) Tpeda aa
W3HOCH HajMatbe 3,75 m/s.

Hcnurusatbe cnoGoaor xona
Bunetn cras 3.4.2.3. oBor npuniora

Mcnurupame kounnua tHna 0 (cumysnaimja
KOUEHa Ca YKIBYUCHHM MOTOPOM)

VMecTo HenuTHBaKA THIA 0 ca yKIbyYeHHM
MOTOpOM, 3a moTpeGe osor IIpaBiwiHuKa,
JI03BOJBEHO  je  MCIUTHBAaKE KOjUM  Cce
cumysnpa ontepehieHo cTaie Bo3uta (BUACTH
craB 3.2. OBOT MpHIiora).

Vehicle Initial Speed - vi (km/h) Bpera Touerna Gp3una - vi (km/h)
Category o3I
M 80% Vmax < 160 km/h M; 80% vinax < 160 km/h
M: 100 km/h M: 100 km/h
Ms 90 km/h M; 90 km/h
N 80% Vinax < 160 km/h Ni 80% Vinax < 160 km/h
N 100 km/h N 100 km/h
Ns 90 km/h Ns 90 km/h
where: rae je:
vi = initial speed, at beginning of braking Vi = nouerha Gp3uia, Ha NOYETKY KoueHa
maximum speed of vehicle Vmax = Makcumasina Gp3nna sosuia

Hcnutuamwe kounuue tina Il
TMocrynak 3arpesata

Kounnue ce 3arpepaly on  moueTHe
Temnepatype < 100 °C apxehn kounnuy na
KoHCTaHTHOM Opojy obpraja koju ozarosapa
Gpsurn 01 30 km/h, ca KOHCTAHTHIM KouHIM
MOMEHTOM KOji OJroBapa ycriopewy O
0,15m/s?, He yksyuyjyhu otnop koTpbary,
y nepuozy on 12 munyTa.

V  ciyuajy KOUHMIA ONDEMJBGHHX  Ca

From an initial rotational speed equivalent
to the vehicle speeds in the table above and
at a brake temperature of < 100 °C at the
start of each application make three brake
applications at the same brake actuating
pressure such that a mean fully developed
deceleration, including the rolling resistance
(see paragraph 3.4.1.1. of this annex) or a
mean brake torque based on the braking
distance equivalent to the mean fully
developed ~ deceleration, including the
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rolling resistance (see paragraph 3.4.1.1. of
this annex) of at least 5.76 m/s?, for vehicles
of categories M; and N; or 4 m/s?, for
vehicles of categories Mz, M3, Nz and N; is
achieved.

The average of the three results shall be
taken as the cold performance."

Paragraph 4.1.1.1.2., amend to read:
"4.1.1.1.2. Test program (brake disc thermal fatigue

test)

The new brake linings and the new disc
shall be fitted to the relevant brakes and
bedded (burnished) according to the
procedure of Annex 3, paragraph 2.2.2.3. If
any new brake linings are required in order
to complete the test, they shall be bedded
(burnished) ~according to the same

procedure:

Table A11/4.1.1.1.2.

cra 34.1.1.) on wajvawe 5.76 m/s’® 3a
Bo3nna Bpete My i Ny mam 4 m/s? 3 Bosuna
Bpete My, Ms, Na 1 Ns.

Tpoceuna BpeaHOCT 0GHjeHa Ha OCHOBY TPH
pesyiTata ce  ysuMa  Kao  TeXHHMUKa
KapaKTepUCTHKA y XJTa/IHOM CTamby."

Cmae 4.1.1.1.2., W3MEHHTH TaKo J1a r1ack:

JEANN

1.2. Tporpam HCMUTHBAA (ucnuTHBabe
TEPMHUKOT 3aMOPa KOUHOT JIMCKa)

Hose koune oGnore W HOBU JHMCK ce
TNOCTaB/bajy Ha omropapajyhe Kounuue u
obpalhyjy  (yxomasajy) y ckmamy ca
nocTynKoM feduincanum y crasy 2.2.2.3.
Tpuiora 3. Ako cy noTpeGHe HoBe KouHe
06ri0re 1a 61 Ce 3aBPIIIO HCTIHTHBATSE, OHE
ce obpabyjy (yxonasajy) npema uCTOM
TOCTYTIKY:

Tabena Al11/4.1.1.1.2.

Tipeosuheno ucnumusaroe

Henumusarse
mepyuukoz sanopa

where:

Vimax

the Vmax to be used to test the replacement part is

that corresponding to the vehicle which has the

highest ratio of kinetic energy to disc mass

Tpu noueTHOM Gpojy 0GpTaja Koju oarosapa
BpeNHOCTHMA OP3HHE Koje Cy HABeleHe y
Tabesin u3HA/, M NIPU TEMIEPATyPH Y KOYHOM
cucrevy on < 100 °C Ha nouerky csakor
KOUeH>a, TpeGa 3BPLINTH TPH MPUTHCKA HCTE
BPEIHOCTH Ha Mejiaily HCTe KOUHHLE, TaKo Ja
ce TIOCTHTHE CPeHa BPEAHOCT YKyMHOM
yenopersa, ykmysyjyhn n oTnop KoTpramy
(Bunetn cras 3.4.1.1. oBor mpuiora), Wwin
Cpe/liba  BPEIHOCT KOWHOr MOMEHTAa Ha
OCHOBY Jy’KHHE KO4YeHa Koja OIroBapa
BPEIIHOCTH  CPE/ber YKYNHOT  YCTIOpea,
yKbyuyjyhH M oTnop KoTpibawy (BHIETH

rae je:

Test provision Thermal fatigue Bpere Bosuia Mi /Ny
fest Haunn koucma V3acTonNHO Bpiicibe
Vehicle categories M1/ N npHTHCKa Ha nesay
Type of braking Sequential brake KOUHHUE
applications Hurepsan kouerna (= tioul) 70s
Bpoj kouetba 2
Braking interval (= tiou) 70s 110 UMKIYCY
Number of brake applications 2 KOUIHH MOMEHT MoeIIeH Kako S0mis
per cycle 60 ce NOCTHII0 yeropere o
Brake torque set (o produce a 5.0 mis Viyran 6poj MKy Ca KoueHa T00 st 150
deceleration of (surern 4.1.1.1.3.)
Total number of braking cycles 100 or 150 TpuThcKatbe nejaie Kouiue
(see 4.1.1.13.) ca Vimax
Brake applications Ha 20 km/h
from Vimax TloueTna Tevneparypa npu <100°C
to 20 km/h 1IPBOM IHTHCKY Ha 1Ie/aty
Initial temperature of the Ist brake <100°C KOUHHUC TOKOM CBAKOT UMKITYCa
application in each cycle

Vmax BPEIHOCT Vmax KOja C€ KOPHUCTH 3@ WCMIUTHBaE

3aMEHCKOT Jlela  jenHaka je

BPEJHOCTH  KOja

oarosapa BO3WIy, KOje ce OwmmKyje Hajsehim
OJIHOCOM KHHETHUKE EHeprije Npema MacH JIMcka

tora

tace

trest

trow

actual braking period during the application

minimum acceleration time in accordance with
the accelerating power of the respective vehicle

rest period

Braking interval (tor + tace + tres)"

Paragraph 4.1.2., amend to read:

"4.1.2.

Brake disc high load test

In the case of interchangeable parts the high
load test shall be conducted on a new brake
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disc or on the same brake disc which has been
used for the alternative dynamometer test (see
paragraph 3.3. of this annex).

In the case of equivalent parts the high load
test shall be conducted using a new disc, an
original brake caliper of the vehicle(s)
concerned and new brake lining assemblies of
the vehicle(s) concerned which have been
type approved according to Regulations Nos.
13, 13-H or 90 (in the condition as mounted
on the vehicle, eg. protective grease
removed).

Won brake linings may be replaced during
the test if necessary."

Paragraph 4.1.2.1.2., amend to read:

"4.1.2.1.2. Test program (brake disc high load test)

The new brake linings and the new disc shall
be fitted to the relevant brakes and bedded
(burnished) according to the procedure of
Annex 3, paragraph 2.2.2.3. If any new brake
linings are required in order to complete the
test, they shall be bedded (burnished)
according to the same  procedure:

BpUIM Y3 YNOTPeGY HOBOT KOUHOT IHCKA WJIH
HCTOr KOUHOT JIMCKA  KOJH je YNoTpeGibeH 3a
noTpeGe  ANTePHATHBHOr HMCMMTHBaba Ha
MHEPUHOHOM IMHaMOMeTpy (BHIETH cTaB 3.3.
OBOT MPHJIOTa).

VY ciyuajy  eKBMBAIGHTHMX  JIe/oBa,
HenuTHBaRe ca nosehaniv onTepehermeM ce
BpUIN y3 YHOTPeGy HOBOT ZIHCKa, OpHIMHATHE
KOuHE njioue onrosapajyher
Bosuna(oarosapajyiux Bosuia) M HOBHX
ckiomoBa  Kounux obnora  oarosapajyher
Bosuna(oarosapajyhiux  Boswia) Kkoju ¢y
onobpenn npema INpasuinnky 6p. 13, 13-H
win 90 (koju Cy MOHTMpaHH y HCTOM
nojNoXkajy Kao W HAa BO3MIY, HIp. ca
YKIamabeM 3alITHTHOT Ma3HBa).

AKo je MoTpedHo, noxabane kouHe o6sore ce
MOry 3aMEHUTH TOKOM HCTIUTHBaA.

Cmas 4.1.2.1.2., i3MEHHTH TaKo J1a r1ack:

»4.1.2.1.2. Tlporpav ucnuTHBama (MCMHTHBAKE KOUHOT
Jnwcka ca noehanum ontepehersem)

Hose koune oGnore W HOBU JMCK ce
nocraBbajy Ha oarosapajyhe Kounuie u
obpabyjy (yxomamajy) y cknamy ca
noctynkom Jepunncannm y crasy 2.22.3.
TMpuiora 3. AKko cy NOTpedHe HOBE KOuHe
o60re 1a ¥ Ce 3aBPIIIAO HCMHTHBAILE, OHE
ce obpalyjy (yxonasajy) npema ucToM

nocTynky:
Table A11/4.1.2.12. TaGena A11/4.12.1.2.
Test provision High load test Tpedeubeno Henumusare ca
Henumusare nosehanun onmepeherex
Vehicle categories M/ N Bpcre posina Mi/ N
Type of braking Single brake applications Hauni kouersa et IpHTHCKOM Ha
nenany kounmie
Number of brake 70 Bpoj nputicaka na 70
applications neay kounue

Initial temperature at the | < 100 °C
beginning of braking

Tlouctia Temmepatypa ia_ | < 100 °C
noveTky KoUCIba

Brake torque s
produce a deceleration of | 16,000 kPa or

to 10.0 m/s? with a pressure <

p =16.000 kPa (< 10.0 m/s?)

Kounit vevent y ckaaty | 10.0 m/s? npi npiiicky <
ca 16,000 kPa wn
p =16.000 kPa (< 10.0 m/s?)

Brake applications

Tpnmrcare nexate

Koute
from Viax ca Vinax
o 10 km/h Ha 10 km/h
thra CTBAPHU MEPHO KOYEHA MpoLecy NpUTHCKamba
i phi riep ¥ mpouecy np where:

nenase KouHuie

tic MHHHMATHO Bpeme yOpsawa y ckmamy ca
moryhowhy y6p3atba onrosapajyher Bosuia

tew TiCpHOZ OAMOPA

tiowl  YKYTHH HHTEPBA KOU€HA (tora + tace + trest)™

Cmag 4.1.2., W3MEHATH TaKo /1a IIaCK:

A12.

Hcnutusame KouHor aucka ca nosehanum
ontepehemem

YV chywaly  M3MEHMBHX  JeoBa  OBO
nenMTHBame ca mosehanum onTepehemem ce

Vies  the Ve 10 be used to test the replacement part is
that corresponding to the vehicle which has the
highest ratio of kinetic energy to disc mass

Paragraph 4.1.2.2.2., amend to read:
"4,

Test program (brake disc high load test)

Bedding in  accordance  with table
Al1/4.1.122.

500 brake applications are carried out from a
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speed of 50 km/h to 10 km/h with a brake
torque of 90 per cent of the maximum brake
torque applicable to the relevant brake
caliper.

Initial temperature: <200 °C"

Paragraph 4.1.2.2.3., amend to read:
"4.122.3. Test result (brake disc high load test)

The test is regarded as having been passed if
the brake disc does not exhibit any signs of
fracture after 500 brake applications. The test
shall be considered valid provided the
required maximum torque is achieved for at
least 90 per cent of the brake applications
under the condition that for the other 10 per
cent the maximum pressure is applied.

Damage in this context means:

(a) Radial cracks on the friction surface
which are longer than 2/3 of the radial
height of the friction surface;

(b) Cracks on the friction surface which
reach the inner or outer diameter of the
friction surface;

(¢) Through-cracking of any friction ring;

(d) Any type of structural damage or cracks
in any area outside the friction surface."

km/h 10 10 km/h ca KouHHM MOMEHTOM uHja
je BpeaHoct jenmaka 90% MakcUMATHOT
KOUHOF MOMEHTAa KojH Ce OIHOCH Ha
peieBaHTHy KOUHY Iiouy.

TloyerHa Temnepartypa: < 200 °C*

Cmae 4.1.2.2.3., W3MEHHTH TaKo J1a Mack:

»4.1.2.2.3. Pesynrath ucnutupaa (MCIMTHBAbE KOUHOT

ucka ca nosehariv onrepehersem)

MenuTnBame ce cMatpa yCremHuM  ako
nocne 500 mputHcaka Ha nejaly KOUHHLE
KOYHM JIMCK He TMOKasyje HHMKaKBe 3Hake
wanpeiuna.  MenntuBame  ce  cmatpa
BAIMIHUM aKO CE 3aXTEBAHH MAKCHMATHH
0OpTHH MoveHaT siocTiKe y 90% ciyuajesa
NPUTHCKA HA Mefaly KOUHHLE, MO/ yCI0BOM
na ce 3a octanux 10% npuMeHn MakcHManHu
npuTHCaK.

Ouireherbe y 0BOM KOHTEKCTY MoapasymeBa:

(a) pammjanue nykoTMHe Ha (DPUKLMOHO]
NOBPIIMHM  Koje cy ayke on 2/3
pamujanne BHCHHE (pukiHOHe
NOBPLIMHE;

(6) mykotMHe Ha (PHKUMOHO] NOBPLIMHHM
KOje JIOCeXKY [10 YHyTpailkber Wi
criofbalikber — NpeuHnka  pukuHoHe
NOBpLIHHE;

(B) nyKoTHHe Kpo3 GO KOjH (pUKLMOH
npeten;

() Guno koju THn owrrehera KoHCTpYKiuje
WM MyKOTHHE Y GUJIO KOM Jiely W3BaH
(bpuKuHOHe MoBpLIMHE.

Table A11/4.2.1.2.2., amend to read:

Test provision Thermal fatigue test

Vmax BPEJHOCT Vmay KOja CE KOPHCTH 3a MCTIHTHBAE
3aMeHCKOF fiena  jeMaka je  BpeHOCTH  Koja
oroBapa BO3WIY, Koje ce OMLIMKyje Hajehum
OZIHOCOM KHHETHYKE EHEpIHje Ipema MacH ncka

Cmag 4.1.2.2.2., W3MEHUTH TaKO /1a IIIach:

+4.1.2.2.2. TIporpam MCnHTHBaba (MCMHTHBAKE KOYHOT
mcKa ca noehannm onTepehersem)

VXoaBaie ce BpUIH y CKIaty ca 3aXTeBUMa
u3 Tabene Al1/4.1.1.2.2.

500 npuTHcaka Ha nefany KOUHHLE Ce BPLIK
npu Gp3uuy umje BpeaHocTH ce kpehy ox 50

"Bedding in" procedure 200 brake applications

Initial speed: 60 km/h
Final speed: 5 km/h

dm alternating between 1
m/s2 and 2 m/s2

Initial temperature : <200
°C (beginning at room
temperature)
Alternatively bedding may
be omitted if the applicant
for approval does not
consider it o be necessary





image139.png
cMaTpa sia HHje noTpeGHo.

Type of braking

Sequential brake

applications

Haunu kouera

BpIIChe
npHTHCKA  Ha  mexaiy

KouHHLE

paragraph 3.2.3.

craom 3.2.3.

Number  of  brake | 250 or 300 (whichever is Bpoj kouctba 250 w300 (sasicrio o4

applications applicable) — see paragraph Tora KojH je MpHMeIbIB) —
42123, et crap 4.2.1.1.3.
NB: The test is interrupted Hanovena: Vomiko zohe
when a through crack 110 MpoGHjaika, HCMTHBAILE
appears. ce npekma.

Brake torque set 1o | 3.0 /s Kout mowent nozemen | 3.0 m/s*

produce a deceleration of Kako M ce moctario

cnopeie o1

Brake Tpunexaie nexaie

applications KounmLe

from 130 ca 130

to 80 kivh wa 80 km/h

Initial temperature of cach | <30 °C Toueria tevneparypa na | <350 °C

brake application 10UCTKY CBAKOT KONCIbA

Cooling  pursuant _ to | Permitied Xaahewe y cxnaty ca | Jlossomeno

Paragraph 4.2.1.2.3., the heading, amend to read:
"4.2.1.2.3. Test result (brake drum thermal fatigue test)"

Paragraph 4.2.2., amend to read:

Brake drum high load test

In the case of interchangeable parts the high
load test shall be conducted on a new brake
drum or on the same brake drum which has
been used for the alternative dynamometer
test (see paragraph 3.3. of this annex.).

In the case of equivalent parts the high load
test shall be conducted using a new drum, an
original brake of the vehicle(s) concerned and
new brake lining assemblies of the vehicle(s)
concerned which have been type approved
according to Regulations Nos. 13, 13-H or 90
(in the condition as mounted on the vehicle,
e.g. protective grease removed).

TaGena A11/4.2.1.2.2., u3MEHHTH TaKo J1a r1ac:

Tipeoeuheno ucmumusaroe

Henumusarse mepmuuroz
samopa

Toctynax yxorasara

200 kouersa
Toueria Gpsuna: 60 km/h
Kpajiva Gp3uiia: 5 km/h
dyy namvenwio 1 m/s* u
2m/s

IMoueTna Temneparypa : <
200 °C (noueBLIH 04 codte
TeMiepatype)
AJTCpHATHBHO yXOABAIbE
ce MoKe u0CTaBHTH
YKOIHKO MOAHOCH AL
3aXTCBA 32 XOMOJIOFALH]Y

Cmae 4.2.1.2.3., Hacii06, W3MEHUTH TaKO 1A I1IACH.

4201

. Pesynraru

MCTINTHBAA (MCHTHBAbE
TEPMHHUKOT 3aMOpa KOYHOT 10601a)™

Cmas 4.2.2., W3MEHUTH TaKO 14 IJIach:

W422.

Hcnurtusame kousor 106owa ca nosehanum
onrepehemem

Y criyuajy M3MEHHBHX 1€/0Ba HCIHTHBAK:E
ca nosehamum ontepeherem ce BpuM Y3
YNOTpeGy HOBOT KOUHOT 1000 HAN HCTOT
KOUHOr 70GOWA  Koju je ymoTpedbeH 3a
notpebe aiTEPHATHBHOT WCNHTHBAKA Ha
MHEPLHMOHOM IMHAMOMeTpY (BMAETH CTaB 3.3.
OBO npUIIOra).

YV ciyuajy  eKBMBAIGHTHMX  JIe/oBa,
HenUTHBARE ca noehanim onTepehemeM ce
Bpu  y3 ymorpeGy HoBor  noGouia,
OpHruHaNHe KouHHue oxroBapajyhier Bosmia
(oarosapajyhiux BO3uia) M HOBHX CKJIONOBA
KOUHHX o6nora oarosapajyher
Bosuna(oarosapajyhux  Boswia) Kkoju ¢y
onobpenn npema INpasuinnky 6p. 13, 13-H
win 90 (koju Cy MOHTMpaHH y HCTOM
nojNoXkajy Kao W HAa BO3MIY, HIp. ca
YKIAWabeM 3alITHTHOT Ma3HBa).

Worn brake linings may be replaced during
the test if necessary."

Paragraph 4.2.2.1.2., amend to read:

"42.2.1.2.Test program (brake drum high load test)

This test covers also the requirements of the
thermal fatigue test (see paragraph 4.2.1.1.2.)

The test has to be carried out according to the
following table:"

Table A11/4.2.2.1.2., amend to read:
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“Bedding in" procedure

Make 100 consecutive snub
applications with vi =80 km/h
and v2 = 10 km/h and an initial
temperature of < 100 °C.

The deceleration of the first
application shall be constant
1.5 m/s%. From the second up
to the last application the
pressure shall be constant and
equivalent to the average of the
first application.

The bedding should be
continued until a minimum of
80 per cent lining to drum
contact is achieved.

Toctynak yxoxasarsa

Hsspumary 100 y3actonnux
Koueiba npH Gp3ii vi = 80
knvh i v2 = 10 knv/h w nipu
T0METHO] TeMMepaTypH 01 <
100°C.

Venopetse Hakon npsor
NPHTHCKA HA NICHATY KOMHHILE
‘Tpea 1a Gye KOICTAITIIO
ta wswoci 1,5 m/s2, Ox apyror
10 OCTCAIbCT MPHTHCKA Ha
Hezauty KOUIHL yeroperbe
Tpea ta Gy¢ KOHCTAITHO 1
jenako npoceuto] BpeaHoCTt
ocTBapeiio] y NpBOM LHKIyCy
Koueiba.

VxoraBaibe TpeGa HacTaniTi
CBe JI0K Ce He MOCTHTHE
najmarbe 80% KonTakTHe
nospuktie w3mehy oGaore 1
06oua.

Test provision

Brake drum high load test

Tipeasieno nemmHBame

enmiparke KouHor 10601
ca nonchanuv onepeherbem

Type of braking Single brake applications Haui kovera TeHIM TPHTHCKOM 1Ha MeTaty
Kounmue

Nuniber of brake 100 Bpoj Kowciba 1o wkayey | (o0

applications

Initial temperature athe | 0 " Tlowerina revmeparypata | _ o " -

beginning of braking

HOUETKY Kouelba

Brake torque set to produce | 10.0 m/s* with a pressure
a deceleration of

<16.000 kPa or p =16,000 kPa
(<100 m/s?)

Kounu Movent nozemen
KaKo O ce NOCTHIII0
yenopee ot

10.0 m/s* npu nputHCKy <
16.000 kPa wn p =16.000 kPa
(<10.0 m/s?)

Brake applications

Tipiruckarne netae

KOUHHLE

from Vimax ca Vimax

0 10 km/h Ha 10 km/h
Where the v to be used to test the I'ne je BpenHOCT Vmax KOja C€ KOPHCTH 3a
replacement part is that corresponding to the WCTIMTHBAKE  3AMEHCKOr  JIeNia  jeanaka
vehicle which has the highest ratio of kinetic BPETHOCTH Koja OArOBapa BOSWITY Koje ce
energy to disc mass" ommkyje HajBehMM  OIHOCOM ~KMHETHYKe

CHEprHje IpeMa Mach KOUHOT ZMCKa. ™
Paragraph 4.2.2.2.2., amend to read: Cmag 4.2.2.2.2., W3MEHNTH TaKO 1a IMIacu:
"42.22.2. Test program (brake drum high load test) 42! TTporpam HCIHTHBAMA (HCTHTHBAHE KOUHOT

AKo je 0TpeGHO, noxabake KouHe obiiore ce
MOTY 3aMEHHTH TOKOM HCIIHTHBaH:A.*

Cmag 4.2.2.1.2., W3MEHHTH TaKo 11 IJ1acH;

.4.2.2.1.2. Tlporpam ncnuTHBamba (MCMIMTHBAHKE KOUHOT

nobowa ca nosehanum onrepehierem)

Ogo ucnuTHBabe Takohe NOKpuBa 3axTese 3a
HCIIHTHBAIbE TEPMHUKOT 3aMOpa (BUIETH CTaB
42.1.12)

OBO uCTHTHBaWE ce BpWM Yy CKiany ca
3axTeBHMa M3 HapeaHe Tabene:™

Tabena A11/4.2.2.1.2., W3MEHHTH TaKo J1a FJIacH:

n06oua ca nosehanum onepeheren)

Table A11/4.222.2.,

Test provision

High'load test

"Bedding in” procedure

200 brake applications

Initial speed: 60 km/h

Final speed: 5 km/h

dm alternating between |
m/s? and 2 m/s*

Initial temperature: < 200 °C
(beginning ~ at  room
temperature)
Alternatively bedding may
be omitted if the applicant
for approval does not
consider it to be necessary

Total
applications

number of brake | 150
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Initial brake drum Touetna Tevnepatypa
temperature at each brake | <100 °C KouIHor 1001 npi <100°C
application CBAKOM NPHTICKY Ha

neaay kouniue
Brake applications Tputickane netane

KouLe
from 60 km/h ca 60 km/h
to <Skmh Ha <5kmh
Brake torque st to produce | 6 m/s* Kounn  wMoMent _nozcuien | 6 m/s*
a deceleration of Kako GM  ce  MOCTHIIO

venoperse o1
Cooling (also _deviating | Permittcd Xaahewe  (raxohe  xao | Jlossozmeio
from paragraph 3.23. of oacryname ox crapa 3.2.3.
this annex) oBor npi:iora)

Paragraph

amend to read:

"4.2.2.2.3. Test result (brake drum high load test)

The test result is positive provided the brake
drum does not fracture.

The test shall be considered valid provided
the required maximum torque is achieved for
at least 90 per cent of the brake applications
under the condition that for the other 10 per
cent the maximum pressure is applied.

Damage in this context means:

(a) Radial cracks on the friction surface
which are longer than 2/3 of the radial
height of the friction surface;

(b) Cracks on the friction surface which
reach the inner or outer diameter of the
friction surface;

(c) Through-cracking of any friction ring;

(d) Any type of structural damage or cracks
in any area outside the friction surface."

Tabena A11/4.2.22.2.,

Tpedsueno ucnumusare

High load test

Toctynax yxoxanara

200 nputncaka Ha neay
Koummie

Touetna Gpsuna: 60 km/h
Kpajiua Gpautia: 5 km/h

dm namsvenmo 1 m/s> 1 2

m/s?
TMoueriia  Temneparypa
<200 °C (nowenum o1

coBie Temmepatype)

AJNTEpHATHBHO  yXOaBathe
cc Moke  msocTasuH
yromko noanocHTan
3axTcBA 32 XOMOJOrALMlY

capa a e 10TpeSHO.

Viy1iHi 6poj Kouerha

150

Cmas 4.2.2.2.3., W3MEHHTH TaKo J1a F1ack:

42223, Pesynratn

Annex 12

HUCMUTHBAKA (ucnumsa}be
ouror  nobowma  ca  noschanny
onrepehersem)

Pesyiratu  ucnuTuBama ce  cmatpajy

TO3UTMBHIM aKO HEMa 3HaKOBa MYKOTHHA Ha
KOUHOM 11000111y.

HicnuTHBame ce cmartpa BaIMIHMM aKO Ce
3aXTEBAHH MAKCUMATHH OOPTHH MOMEHAT
noctike  Hajmawe y 90%  ciyuajesa
NIPUTHCKA Ha Meiay KOYHHLE, TIOJl yCIIOBOM
ma ce 3a  ocranux  10%  npumenn
MaKCHMAITHH IPHTHCAK.

Oureherse y 0BOM KOHTEKCTY Moapasymesa:

(a) panujanHe myKOTHHE Ha (PPHKLIOHO]

noBpwMHM  Koje Cy ayxe on 2/3
pamujanHe  BHCHHe  (pHKIMOHe
TOBIIHHE;

(6) mykoTuHe Ha (PUKUMOHO] NOBpIMHK
Koje JIOCeXKY IO YHyTpalliber Wim
CrObaUILEr  MpeURNKA  (pHKIHMOHE
NoBpLIHHE;

(B) MNyKOTHHE KPO3 GMIO KOjU (PPHKLMOHH
npere;

(r) Guio koju THN owTehera KOHCTPyKLHje
WM MYKOTHHE Y GUJIO KOM Jiefly W3BaH
pHKIIOHE NoBpIIMHe.

Paragraph 3.2.1.2., amend to read:

"3.2.12.

m =0.55 maxe

Test mass

The test mass for calculating the inertia mass
shall be as follows:

Mae: maximum permitted mass of
the axle"

Paragraphs 3.4. to 3.5.3., amend to read:

34.1.

Service braking system

Brake test Type 0, vehicle laden
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With a brake temperature < 100 °C at the
start of each application and from the initial
rotational speed equivalent to 40 km/h
before Type I or 60 km/h before Type III,
perform three brake applications at the same
brake actuating pressure such that a mean
fully developed deceleration, including the
rolling resistance (see paragraph 3.4.1.1. of
this annex) or a mean brake torque based on
the braking distance equivalent to the mean
fully developed deceleration, including the
rolling resistance (see paragraph 3.4.1.1. of
this annex) of at least 5 m/s® is achieved.

The brake actuating pressure must not
exceed 650 kPa.

The average of the three results shall be
taken as the cold performance.

34.1.1. Rolling resistance
The rolling resistance is taken to equate to a
deceleration of 0.1 m/s’.

3.42.  Brake test Type-I (Downhill test)

3.42.1.  Heating procedure

The brake shall be heated from an initial
temperature of < 100 °C by dragging the
brake at a constant rotational speed equivalent
to 40 km/h at a constant braking torque
corresponding to a deceleration, including
rolling resistance (see paragraph 3.4.1.1. of
this annex) of 0.7 m/s? for a period of 153 sec.

342.14. In the case of brakes equipped with
automatic brake adjustment devices the
adjustment of the brakes shall, prior to the
Type 1 test above, be set according to the
procedure as laid down in paragraph
3.4.3.1.2. of this annex.

Mpwioz 12

Cmaes 3.2.1.2., W3MEHHTH TaKo Jia I1ach:
»3.2.1.2.  Vcnmutna mMaca

Vienwtia  vaca  3a  uspauynasame
uepumjanne mace onpehyje ce Ha crenchu
HauMH:

m =0.55 My Maye: Hajsehe 103B07EHO OCOBHHCKO
onrepehere "

Cmagosu 3.4. 0o 3.5.3., 3MEHHTH TaKO J1a r1acH:
4. CucTeMm pajHor Kouerwa

34.1. Hcnutupame  kounnua tuna 0 mHa
onepehieHoM Bo3HITy

TIpH TeMnepaTypu ¥ KOYHOM CHCTEMY OX

34.1.1.

342,

342.1.

342

3422,

342

<100°C Ha NOYETKY CBakKor Kouemwa, M
nouetHoM Gpojy obpraja Koju oarosapa
6psumm 01 40 km/h kon ncmuTHBarsa THRa |
i 60 km/h kon menuruBama Tuna IlI,
TpeGa MIBPWIMTH TPU TpUTHCKA HCTE
BPEIHOCTH HA MEajly KOWHHLE, TaKo fa ce
NOCTHTHE  CPElba  BPEAHOCT  YKYMHOT
yenopersa, ykmyuayjyhi 1 0THOp KoOTpibaksy
(Buzetn cras 3.4.1.1. oBor npurora), mwn
Cpe/iba  BPEZHOCT KOYHOT MOMEHTa  Ha
OCHOBY JIy’KHHE KOUCHAa KOja OAroBapa
BPEHOCTH CPE/iber YKYNHOT YCTopema,
yKbydyjyiu u oTnop KoTpsbamy (BHACTH
craB 3.4.1.1.) on Hajmare 5 m/s%,

TpuTHcak Ha nenaty KouHMuE He CMe fa
Gyne Befin oa 650 kPa.

Tpoceuta BpeaHOCT KOGHjeHa Ha OCHOBY
TPH pesyiTara ce€ y3uMa Kao TeXHHYKa
KapaKTepHCTHKA y XJTa/THOM CTakby.

Ornop KoTpibaiby
Cmarpa ce Ja je BpeaHOCT —OTHOpa
KoTpatby jenHaka yeropery on 0,1 m/s%.

WcnutuBawe tuna | (McnutuBame Ha
cTpMmoj pashi)

Tloctynak 3arpesatba

Kounuue ce 3arpeBajy 04  moueTHe
Temneparype < 100 °C apskehu kounmiy na
KOHCTaHTHOM Gpojy 0GpTaja Koju 0aroBapa
psurm on 40 km/h, ca KowctaHTHM
KOUHHM  MOMEHTOM  Koju  OAroBapa
yenopety, ykibydyjyhu u oTrnop Kotpibary
(Buzeto cra 3.4.1.1. oBor mpiwiora) o1
0,7m/s%, y neprozay on 153 cexynie.

Y ciayuajy KOUHHUA ~ONPEM/bEHHX —ca
ypehajem 3a  ayTomarcko nojelaBatbe,
NoJIeIIaBAKbe  KOUHHLA MPE  HCTHTHBAMA
THMa I, BpUIM Ce y CKiaay ca MOCTynKoM
nepunncanum y crasy 3.4.3.1.2. osor
npusiora.

Hot performance

Not later than 60 seconds after completion of
the heating procedure the hot performance
shall be measured at 40 km/h using the same
brake actuation pressure that was used for
the Type 0 test at 40km/h.

The mean fully developed deceleration,
including the rolling resistance (see
paragraph 3.4.1.1. of this annex) or a mean
brake torque based on the braking distance
equivalent to the mean fully developed
deceleration, including the rolling resistance
(see paragraph 3.4.1.1. of this annex) must
not be less than 60 per cent of the value
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3.42.3.

3.43.

3.43.1.
3.43.1.1.

3.422.1.

achieved with the cold brake in the Type 0
test nor less than 3.6 m/s?,

Free running test

In the case of brakes equipped with
automatic brake adjustment devices, after
completing the tests defined in paragraph
3.4.2.2. the brake shall be allowed to cool to
a temperature representative of a cold brake
(i.e. <100 °C) and it shall be verified that
the brake is capable of free running by
fulfilling one of the following conditions:

(a) The disc or drum is running freely (i.c.
may be rotated by hand);

(b) When the disc or drum is rotated
without any cooling at a rotational
speed equivalent to a constant speed of
v =60 km/h with the brake released the
asymptotic temperatures shall  not
exceed a drum/disc temperature
increase of 80 °C.

Type-III test (fade test for vehicles of
category Oa)

Heating procedure

Make consecutive snub applications of the
brake in accordance with the conditions laid
down in the table. The first brake application
should commence at a brake temperature of
< 100 °C and be conducted in such a way
that a constant deceleration, including the
rolling resistance (see paragraph 3.4.1.1. of
this annex) or a constant brake torque
equivalent to the deceleration, including the
rolling resistance (see paragraph 3.4.1.1. of
this annex) of 3 m/s* will be achieved.

TexHMUKe KapakTepUCTHKe Y 3arpejaHom
cray

Hajkachije 60 CeKyHan HakoH 3aBpuieTka
noctynka 3arpesarsa, TeXHUUKE
KapaKTePHCTHKE Yy 3arpejaHoM cramy ce
onpehyjy mpn Gpsuun o1 40 km/h u y3
NpUMEHY  HCTOr  MpPUTHCKA  KOjU  Ce
npHMeRyje 33 MCMTHBaWbe THNA 0 npu
Gpsun on 40 km/h,

Cpenwa  BPETHOCT — YKYMHOT  YCTIOpewa,
yKibydyjyin u oTnop Kotpibamwy (BHAETH
cras 3.4.1.1. oBor mpusiora), WM cpeama
BPEIHOCT KOYHOT MOMEHTA KOja Ce 3aCHHBA
Ha JTy/KHHH KOuerba Koja 0/roBapa Cpeliboj
BPEMHOCTH YKYTIHOT YCTIOpeHa, yKbydyjyhi
W oTnop Kotpikamwy (Bumerd cras 3.4.1.1.
OBOT' MpPHJIOTa) MOPA /1a M3HOCH HajMarbe

3423,

343,

343.1.
343.1.1.

60% om  BPEIHOCTH TOCTHTHYTE TpH
WCTIMTHBAtY KOUHWLA Y XJIaIHOM CTamy
Tina 0 win Hajmatbe 3,6 m/s2.

Hcnutusatbe cnobonHor xona

YV cayualy KouHMua ompemmbeHHX ca
ypehajem 3a  ayTomarcko mojelaBaibe,
HAKOH 3aBpLeTKa HCIIHTHBAbA
nepunncannx y crapy 3.4.2.2. usHaz,
KOUHHIIA CE OCTaBIba /Ia C& OXJIAMH JIOK Ce He
NOCTHTHE  TewmepaTypa  Hesarpejane
Kounntte (1j. < 100°C) u npoBepaa ce 1a
KouHHMua omoryhasa cnoGoaHO —Kpetamwe
YKONUKO ce ucnynn jenad on crenehmx
yenosa:

(a) KkouHM auMCK WM noGour ce cnodoaHo
kpehy (Tj. Mory ce OKpeTaTH py4Ho);

(6) ka;ma ce KOYHM JHMCK WM 1000
pothpa Ges mukaksor xnahema, npu
Gpojy ~ obpraja  koju  onrosapa
KOHCTAaHTHO]j Op3uum o v = 60 km/h,
ca OTIIyLITEHOM KOUHHLIOM,
acHMNTOTCKA  TeMmepaTypa  KOWHOT
noGowa/aucka He cme aa ce noseha 3a
srwe 01 80 °C.

Hcnutupamwe  Tuma 111
cnabsberma  TEXHHUYKHX
Bo3una spere Oy)

(McnuTHBabe
KapakTepHCTHKa

Toctynak 3arpesarba

TpeGa WM3BPIWATH HEKOTHKO Y3ACTONHMX
KOueHa y CKJIally €a yCJIOBHMA HAaBECHNM y
TaGenn. [1pBo NpHTHCKame Nejae KouHnie
TpeGa fia NouHe NpH TeMIepaTypH KouHHie
< 100 °C u tpeGa ja ce M3BPLIK TaKo 1a ce
06Hje KOHCTaHTHO ycroperse, yKibyuyjyhn
W oTnop KoTprhamy (BuieTH ctap 3.4.1.1.
OBOT MpPHIIOra), WM KOHCTAHTAH KOYHH
MOMEHT ~ KOjH  OJroBapa  ycriopemwy,
YKsbyuyjyhu 1 0Tnop KoTpsbaiby (BUAET CTaB
3.4.1.1. oBor npunora), ox 3 m/s2.

The mean value of brake actuating pressure
used for the first brake application should be
maintained for all succeeding brake
applications for the remainder of the test.

Category
of vehicles

Conditions
VI fkm/h] | v2 fkmh] |t [sec] n

O4

60 12w 60 20

where:
vi = initial speed, at beginning of braking
v» = speedat end of braking

n = number of brake applications

duration of a braking cycle: time
elapsing between the initiation of one
brake application and the initiation of
the next




image144.png
3.43.12.

3.43.12.1.

3.43.122.

3.43.123.

In the case of brakes equipped with automatic
brake adjustment devices the adjustment of the
brakes shall, prior to the Type III test above,
be set according to the following procedures as
appropriate:

In the case of air operated brakes the
adjustment of the brakes shall be such as to
enable the automatic brake adjustment device
to function. For this purpose the actuator
stroke shall be adjusted to so = 1.1 X Sre.adjust
(the upper limit shall not exceed a value
recommended by the manufacturer):

where:

is the readjustment stroke according
to the specification of the
manufacturer of the automatic brake
adjustment device, i.e. the stroke,
where it starts to re-adjust the
running clearance of the brake with
an actuator pressure of 100 kPa

Ste-adjust

Where, by agreement with the Technical
Service, it is impractical to measure the
actuator stroke, the initial setting shall be
agreed with the Technical Service.

From the above condition, the brake shall be
operated with an actuator pressure of 200 kPa,
50 times in succession. This shall be followed
by a single brake application with an actuator
pressure of > 650 kPa.

In the case of hydraulically operated disc
brakes, no setting requirements are deemed
necessary.

In the case of hydraulically operated drum
brakes, the adjustment of the brakes shall be as
specified by the manufacturer.

Cpenwa  BpeHOCT MPUTHCKA  KOjU  ce
npuMersyje NPUIHKOM MPBOT KOeHwa ce
MOpa OZIp)KaBaTH 3a CBE HAKHAIHE NIPHTHCKE
Y KOUHOM CHCTEMY JI0 Kpaja HCIHTHBAkA.

TBpoma
somra

Venosu
V2 Jhm

VI [knh] A fsec] | n

O4

60 12 vi 60

3.43.12.

e je:

Vi = noueTHa GpsuHa HA IOYETKY Kouera
V2 = Op3uHa Ha Kpajy Kouemwa

n = 0poj npuTHCaKa Ha MeaTy KOUHUIE

At = Tpajaie wHKIyCA KOueiba: BpeMe 01

TIOYETKA JeIHOT MPHTHCKA HA Meajy
KOuHMLE 10 modeTka cneneher
MPUTHCKA HA MEIaTy KOUHHLE.

V eyl KounHLa onpevbeniX ca ypehajem
32 AyTOMATCKO TOjelaBaibe, MOIelaBate

343021
343.1.22.
343123,
3432,

KouHHUa mpe wucnuthBama THna 111, ako je
noTpe6Ho, BpmK ce y ckiaay ca cieaehum
TOCTy nuHMa:

'V cayuajy BasiyUwHHX KOUHHLA, NOJEIIABAbE
ce Bpwm Tako na ypelhaj 3a ayTomarcko
nojielaBame KouHHLEe MoKe na
dyHkuMoHNIe. Y Ty CBPXY, X0/ MOKpeTaya ce
nofemasa Ha BpenHocT So = 1,1 X Sieadjust
(ropwa rpaHHYHa BPEIHOCT HE TMpenasH
BPEIHOCT KOjy npernopyuyje nponssohau).

rae:

XOI mojewaBama y CKiamy ca
TeXHUUKHM 3axTeBUMA
npouseohaua ayromarckor ypehaja
3a MoJeNaBambe KOYHHIE, Tj. X0,
NP KOM  MOfelaBake  PaaHor
3a30pa  KOWUHHLE TMOYHMIE MPH
npuTHCKY nokpetaya oa 100 kPa.

Sre-adjust

V cnyuajeBumMa Kana je, mo I0roBopy ca
TEXHHYKOM CITy’KOOM, HEMPAKTHUHO MEperhe
X012 NOKpeTaua, MoueTHo MojielaBame ce
onpeljyje y /10roBopy ca  TeXHHYKOM
CITyKOOM.

Y oBom cryuajy, S0 npuTHcaka Ha menany
KOUHHIIE C& BPLIM Y3aCTONHO MPH MPHTHCKY
nokperaua Kkoji wstocn 200 kPa. Hakon
Tora BpIN Ce jeniaH MPUTHCAK Ha menany
KOUYHHLE NPH NPUTHCKY Mokperaua > 650
kPa.

Cwmatpa ce fa y ciyvaly xwapayamakix
JIHCK-KOYHHMLA HeMa noTpeGe 3a
nozemasasem,

VY cryuajy XuapayiMuknxX A0G0uI-KOUHHLA,
noJielIaBakbe KOUHHIA onpebyje
npoussoha.

Hot performance

Not later than 60 seconds after completion of
the heating procedure, the hot performance
shall be measured at a rotational speed
equivalent to 60 km/h using the same brake
actuation pressure that was used for the Type
0 test at 60 km/h.

The mean fully developed deceleration,
including the rolling resistance (see
paragraph 3.4.1.1. of this annex) or a mean
brake torque based on the braking distance
equivalent to the mean fully developed
deceleration, including the rolling resistance
(see paragraph 3.4.1.1. of this annex) must
not be less than 60 per cent of the value
achieved with the cold brake in the Type 0
test nor less than 4.0 m/s’.
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2.3.7.

2.3.8.

2.3.10.

2.3.11.

2.3.12.

3.1.

3.2

3.3.

3.3.1.

33.1.1.

material group in accordance with the
classification  criteria  pursuant  to
paragraphs  5.3.5.1. or 53.52. as
appropriate.

"Test group": type of brake discs/drums
having the same characteristics pursuant to
paragraph 5.3.6.

disc/drum
group.

"Variant": individual brake
within ~ a  given test

"Material": chemical composition and
mechanical properties as per paragraph
3.4.12.

"Material group": e.g. grey cast iron, steel,
aluminum, etc.

"Material sub-group": one of the sub-
group defined in paragraph 5.3.3.2.

"Minimum thickness": the thickness of the
brake disc is the point at which
replacement becomes necessary.

"Maximum  inside  diameter":  the
maximum inside diameter of the brake
drum is the point at which replacement
becomes necessary.

Application for approval

An application for approval of a
replacement part for (a) specific vehicle
type(s) shall be submitted by the
manufacturer of the replacement part or
his duly accredited representative.

An application may be submitted by the
holder of (a) vehicle type approval(s) to
Regulation No. 13 or 13-H or 78 in
respect of replacement part conforming to
the type recorded in the vehicle type
approval(s) documentation.

In the case of an application regarding the
approval of a replacement brake lining
assembly type, a replacement drum brake
lining type or a replacement drum brake
linin;

An application for approval shall be
accompanied, in triplicate, by a description
of the replacement brake lining assembly
or replacement drum brake lining with
regard to the items specified in Annex 1 to
this Regulation, and by the following
particulars:

Diagrams showing functional dimensions
of the replacement brake lining assembly
or replacement drum brake linin;

237,

238.

2.39.

2.3.10.

2.3.11.

23.12.

2.3.13.

3.1,

3.2.

33.

33.0.

3.3.1.1.

JMCKOBH WJIH J1000LIM KOJU HMMAJy HCTe
OCHOLIHE KOHCTPYKTMBHE ~Mapametpe u
npunajajy MCToj rpynM Marepujana y
cKaty ca KpHTEpUjyMIMa 3a
KknacuuKaLmjy, HaBeAEHUM y CTABOBHMA
5.3.5.1 onHocko 5.3.5.2.

wHenumna epyna*: THIT KOYHHUX
JINCKOBA/ZI000IA  KOjU  MMajy  MCTe
KapaKTepHCTHKE y CKJIajly ca cTaBoM 5.3.6.

_Bapujanma*:  nojenumaunm  KouHn
JIMCK/1000111 KOjH NPHIIaza JaToj HCIHTHO]

rpynu.

wMamepujar:  xemmjckn  cactaB W
MeXaHHuKa CBOjCTBA HaBEleHa Y CTaBy
34.12.

LIpyna mamepujand™: Hnp. CHBH JHB,
eI, ATYMUHU]YM HTL.

Wloozpyna  mamepujana™:  jenna  on
noarpyna sedpuHucaHux y crasy 5.3.3.2.

WMunumanna oebouna™: nedbuHa KOUHOT
JINCKA, HA KOjOj H-EroBa 3aMeHa I0CTaje
HEOMNXO/IHa.

Makcuvannu  ynympawrou  npeunui:
MakcuMaiHi  yHYTpallllbh  MPEuHHK
KOYHOr 10Gowa KOJ KO HeroBa 3aMeHa
nocTaje HeonxoaHa

3axTeB 3a XomMoJsl0ranujy

3axTeB 32 XOMOJIOTallHjy 3aMEHCKOT /e
3a  onpehenw/e Tun(Tunose) Bo3MIA
NOIHOCH TpoM3BOhay 3aMeHCKOT fena v

HEros MPOMHCHO osnauhenn
TPE/ICTABHHK.
3axTeB MOke Jla TOjAHECE  HOCHIALL

XoMojiorauuje(a) THna BO3WIa  Mpema
Mpasunuuky Gp. 13, 13-H wm 78
OJIHOCY HA 3aMEHCKH 0 KOjii OIroBapa
THmy  Koju  je  perucrpoan y
JIOKYMEHTAUMjH O  XOMOJIOTAlMji  THNa
BO3MIIA.

V cayuajy 3axTeBa 3a XOMOJIOralijy THIA
3MEHCKHX CKIIOMOBA KOUHMX  0GJiora,
THNA 3aMEHCKHX 0010ra 1060L-KOUHHLA
WM 3aMEHCKUX 00110ra 100011-KOYHULIA:

3axTeB 3a XOMOJOrauMjy ce A0CTaBsba
3ajeIHO  ca TP NpUMEpKa - omwca
3aMEHCKOT CKJIONA KOYHMX 06siora MM
3aMencke  obnore  10GouI-KO4HHLE,
umajyhn y Buny craske y Ilpunory 1 ogor
TpaBunnuka, u cnenehe nojeanHocTH:

Tujarpams Koju —
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3.43.3.

3.5.

3.5.

3.5.1.

3.5.2.

3.5.3.

Free running test
See paragraph 3.4.2.3.

Testing the dynamic frictional properties
(comparison test conducted on the individual
wheel brake)

Testing the dynamic frictional properties
(comparison test conducted on the individual
wheel brake)

The test shall be carried out in accordance of
Regulation No. 13, Annex 19, paragraphs
443.1.10443.4.

The brake test described in paragraph 3.5.1.
also shall be carried out using the original
brake disc/drum.

The dynamic frictional properties at step 2 of
the procedure of the replacement brake
disc/drum can be regarded as similar to those
of the original brake disc/drum, provided the
values attained in relation to the mean fully
developed deceleration at the same operating
pressures or control forces in the region of
the upper 2/3 of the curve generated do not
deviate by more than =8 per cent or 0.4
m/s* from those of the original brake
disc/drum.”

"4.1.1.12. Test program (brake disc thermal fatigue

3432,

test)

TexHuuke KapakTepPHCTHKE Yy 3arpejaHom
cTamy

Hajkacuuje 60 cekyHan HakoH 3aBplueTKa
nocrynka 3arpeBarsa, TEXHHUKE
KapaKTepHCTUKE y 3aTpejaHoM CTaiby ce
onpeljyjy npu 6pojy odpraja koju oarosapa
Gpsuun o 60 km/h u y3 npumeny mcror
NpHTHCKa  Koju  ce  mpHMemyje  3a
ucnuTupae TMna 0 npu Gpsunu ox 60
km/h.

Cpenwa  BPEIHOCT — YKYMHOT  yCriOperba,
yKbydyjyhu U oTnop KoTpibamy (BHACTH
craB 3.4.1.1. oBor mpunora), Wi cpeima
BEIHOCT KOHOT MOMEHTA Koja Ce 3acHHBa
Ha Jly’KMHH KOUera Koja OaroBapa Cpeioj
BPEIHOCTH YKYTIHOT yCTIOpeka, yKbydyjyhi
W oTnop KoTpramy (BuzeTH ctap 3.4.1.1.
OBOT MpuIIora) Tpeba 1a 1a H3HOCH HajMake
60% o1 BPENHOCTH NOCTHIHYTE TNpH
HMCTIMTHBAIGY KOUHHIA y XITAAHOM CTaby
Tuna 0 uau Hajmawe 4,0 m/s>.

34.33.  Henurusamwe cnoGoaHor xoaa
Bunern cras 3.4.2.3.

35, Hcnutipawe  AMHAMHYKMX  QPHKUMOHHX
cBojcTaBa (YNopeaHa HCMHTHBAMA W3BEACHA
Ha KOYHHILIH jeIHOT TOUKa)

35. Henumipame  AMHaMHUKUX  (PUKUHONIX
CBojcTaBa (ynopeaHa HCMHTHBaHba W3BEIEHa
Ha KOUHHLHU jeJTHOT TOUKa)

3.5.1. HcnutuBawe ce BpwM Y cKmaxy ca
craoBuma 4.4.3.1.-4.43.4. llpunora 19
Tpasunnnka 6p. 13.

352, Mcnuthame KOUHHIA, OMMCAHO y CTaBy
3.5.1. ce Takohe BpUIM M Ha OPHTHHAITHOM
KOUHOM JIHCKy/noGouy.

353, Jlunamutka GpUKUMOHA CBOJCTBA Y KOpaKy
2 1MOCTYNKA MCIIHTHBAHA 3aMEHCKOT KOYHOT
ZMcKa/I0001a e MOTY CMaTpaTH CIIHYHUM
OHMMA KOje Moceayje OPHUrMHATHM KOUHH
JIMCK/NI000L, TMOJL YCOBOM Jia OCTBapeHe
Cpejlbe BPEIHOCTH YKYTIHOT YCrOperba 3a
MCTH PAIHH NPHTHCAK UM UCTY pedepeHTHy
CHly TNpPHTHCKA Ha Mexaly KOuHHMLE Y
ropweM aBoTpehmHckoM nemy noGujene
KpiBe He oncTynajy 3a pume o1 £8% wim
+0,4 m/s*> on BpenHocTH J00MjeHMX 3a
OPHIHHATTHI KOUHH HCK/ 10601

Cmae 4.1.1.1.2., '3MEHHTH TaKo J1a racu.

TMporpaM  ucnuTHBamwa  (MCTMTHBaHbe
TEPMHHUKOT 3aMOPa KOYHOT JINCKa)

Table A12/4.1.1.1.2.,

Test provision Thermal fatigue test
Vehicle categories 01/ 02
"Bedding in" procedure 100 brake applications

Initial speed: 60 km/h
Final speed: 30 km/h
dpy alternating between 1

m/s* and 2 m/s*

Initial temperature : < 300
°C (beginning at room

temperature)
Type of braking Sequential brake
applications
Braking interval (= tu) 705
Number of brake 2

applications per cycle
Brake torque set (o produce | 5.0 m/
a deceleration of

“Total number of braking
cyeles 100 or 150 (see paragraph
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4.1.1.1.3) KOUHHLE
Brake applications ca 80 km/h
Ha 20 km/h
from 80 km/h Tlouerna tevmeparypa npn | < 100 °C
o 20 km/h TPBOM NIPHTHCKY Ha Meay
Initial temperature of the | < 100 °C KOUHHLIE TOKOM CBAKOI"
It brake application in wkyca
cach cycle
rae je:
Vmax = MakcumanHa npensulena 6psuna (3a
where: oncer paa)
Vmax = maximum design speed (as per its
range of use) tba = CTBAPHHM NEPHOIL KOUEH:A y NPOLECY
TPHTHCKARA NIefiafie KOUHHIe
twa = actual braking period during the
application tice = MHUHHMaJIHO Bpeme yOpsata y
cknany ca Moryhxomhy yGp3ama
tiwe = minimum  acceleration time in onrosapajyher Bo3una
accordance  with the accelerating
power of the respective vehicle test = MepHOn 0MOpA
test = rest period tiowl = YKYTHH HHTEPBAJ KOUEHa

(thra + tace + tres))"
tiow = braking interval

(tora + tace  tres))” .
Cmae 4.1.2., ©3MEHUTH TAKO /1A TJ1aCH:

4

HcnutuBabe KouHor aucka ca nosehanum

Paragraph 4.1.2., amend to read:
ontepeherbem

"4.1.2. Brake disc high load test

V ciyuajy M3MEmHBHX JeNoBa OBO WCIHTHBAME Ca
nosehanim onrepehersem ce BpUIM y3 yNoTpeGy HOBOT
KOUHOT JWCKA WM HCTOF KOWHOF AWCKA  KOjH je
ynotpebsben 3a norpebe anTepHaTHBHOI MCITHTHBAbA
Ha HHEPIMOHOM JMHAMOMETDY (BIAETH cTaB 3.3. OBOT
npiiora).

In the case of interchangeable parts, the high
load test shall be conducted on a new brake
disc or on the same brake disc which has
been used for the alternative dynamometer
test (see paragraph 3.3. of this annex.).

Tabena A12/4.1.1.1.2.,

Tipedauheno ucnumuearoe

Henumusaroe mepwuroz
savopa

Bpcre osiia

01 /02

Tloctynax yxolaaia

100 nprricaxa na nexaty
KouHHIE

Toucta Gpsuna: 60 km/h
Kpajisa Gp3uia: 30 knvh
o HaU3MCHIAHO | /S 1 2
/s

Touerna Temmeparypa: <
300 °C (1104eBLIM 01 coBHe
Tewnepatype)

Hauun kouemwa

V3CToMtio BpIICIHe
npiTHCKa 1 netaty

o
Wimeppan kotera (= toa) | 70S
Bpoj koucrba 2

10 KIyCy

Kouit MOMEHT Kojit 5.0m/s?

0/IroBapa yenopemy o

Viynan 6poj unkiyca
KoveHa

100 or 150 (sizern cran

4.1.1.1.3)

TlpHTHCKaibe neaaie

In the case of equivalent parts, the high load
test shall be conducted using a new disc, an
original brake caliper of the vehicle(s)
concerned and new brake lining assemblies
of the vehicle(s) concerned which have been
type approved according to Regulations Nos.
13 or 90 (in the condition as mounted on the
vehicle, e.g. protective grease removed).

Worn brake linings may be replaced during
the test if necessary."

Vehicles of categories Oy and O

The new brake linings and the new disc shall
be fitted to the relevant brakes and bedded
(burnished) according to the procedure of
Annex 3, paragraph22.2.3. If any new
brake linings are required in order to
complete the test, they shall be bedded
(burnished) ~according to the same
procedure. "

Insert new paragraphs 4.1.2.1.1. to 4.1.2.1.3,, to read:
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"4.1.2.1.1. Test conditions (brake disc high load test)

See paragraph 4.1.1.1.1. above.

41212, Test program (brake disc high load test)

The test has to be carried out according to
the following table:

Table A12/4.1.2.1.2.

4.1.2.1.1. YenoBn ucnutiBama (MCIMTHBAKE KOYHOT
mcKa ca nosehanmm onTepehersem)

Buzery crag 4.1.1.1.1. usHan.

4.1.2.1.2. TIporpam HCTIHTHBaKa (HCTHTHBAFHE KOUHOT
wcka ca noehannm onrepehersen)

OBo HCIHMTHBaWkE Ce BPIIM Y CKIaay ca
3axTeBHMA U3 TAGETE KOja CIEAN:

TaGena A12/4.1.2.1.2.

Test provision

High load test

Ipedsubeno ucnumusarve

Hemumusaree ca noschanur
ommepeheres

Vehicle categories

01/0:2

Bpere osiia

01/02

Type of braking

Single brake applications

Haunn kouema

Jeai npuTHCaK Ha
nesany kouniue

ety KouHuIe

Number of brake Vit 6poj kouetsa
1oer 70 70

applications

Tnitial temperature at the Tlowerna emmneparypa

beginning of braking <100°C TIDU TIPBOM HPHTHCKY Ha <100°C

Brake torque set to
produce a deceleration of

10.0 m/s? with a pressure
< 16,000 kPa or p
16.000 kPa (< 10.0 m/s?)

Kouhit MOMenT Kojit
ojtroBapa yerioperby ot

10,0 m/S* nipu nprTcky
< 16,000 kPawm p =
16.000 kPa (< 10.0 m/s?)

Brake applications

from
to

80
10 km/h

TIpHTHCKaike neae
KouHIE
ca

Ha

80
10 km/h

A12.1.

VYV chyuajy  eKBMBAJIGHTHMX — JI€JIOBa,
uenuTuBame ca nosehamy ontepehetsenm ce
BpWHM Y3  ynoTpeGy  HOBOT  JHCKa,
OpHIHHATIHE KOYHE Muioye omrosapajyher
BosiTa (onrosapajyhux Bosuna) M HOBUX
CKIlonoBa KouHMX obnora omrosapajyher
Bo3wia (oarosapajyfiux BO3Wia) KOju cy
onobpenn npema Ipasumnumky 6p. 13 wmm 90
(koju ¢y yrpalieHn y HCTOM MosiokKajy Kao
Ha BO3WITY, HIP. Ca YKJIaWambeM 3allTHTHOT
Ma3uBa).

Axo je moTpeGHO, moxaGaHe Ko4He obiore
Ce MOTY 3aMEHHTH TOKOM HCTIHTHBAA.

Bosuna spera Oy 1 O,

Hose koune obnore M HOBH JHMCK ce
noctaBsbajy Ha onrosapajyhie kounmue u
obpallyjy (yxomasajy) y ckiamy ca
noCTyNKoM AeuHncatiM y cragy 2.2.2.3.
Tpunora 3. Ako cy moTpeGHe HOBEe KOUHE
obnore na Gu ce 3aBPUIMIO HCTIHTHBAE,
one ce oGpallyjy (yxonasajy) npema nctom
nocrynky. "

Yuemu nose cmasose 4.1.2.1.1. - 4.1.2.1.3., Taxo na

riace:

4.12.1.3. Test result (brake disc high load test)

The test is regarded as having been passed if
70 or more brake applications are completed
without damage or failure.

If less than 70 brake applications are
completed before damage or failure, then a
test should be conducted on the original part
and the results compared. If the damage or
failure point is no worse than the number of
cycles of the original part -10 per cent then
the test is regarded as having been passed.

Damage in this context means:

(a) Radial cracks on the friction surfaces
which are longer than two thirds of the
radial height of the friction surface;

(b) Cracks on the friction surface which
reach the inner or outer diameter of the
friction surface;
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(c) Through-cracking of any friction ring;

(d) Any type of structural damage or
cracks in any area outside the friction
surface."

Paragraph 4.1.2.2.2., amend to read:
"4.1.2.2.2. Test program (brake disc high load test)

Bedding in accordance with table
Al12/4.1.122.

500 brake applications are carried out from a
speed of 50 km/h to 10 km/h with a brake
torque of 90 per cent of the maximum brake
torque applicable to the relevant brake
caliper.

Initial temperature: <200 °C"

Paragraph 4.1.2.2.3., amend to read:
"4.1.2.2.3. Test result (brake disc high load test)

4.12.13.

The test is regarded as having been passed if
the brake disc does not exhibit any signs of
fracture after 500 brake applications. The
test shall be considered valid provided the
required maximum torque is achieved for at
least 90 per cent of the brake applications
under the condition that for the other 10 per
cent the maximum pressure is applied.

Pesynraru MCIHTHBAKA  (MCIIHTHBAE
KOYHOT JMcKa ca nosehannm ontepeherem)

VicnuTuBare ce cMaTpa yCrieuHum ako
nocne 70 WM BHLIE NPUTHCAKA HA Neaany
KOUHMIIE, KOUHH JHCK HE MOKa3yje HUKAKBE
3HaKe owrehera win noma.

Ako je mawe on 70 npuTHcaka Ha meaiy
KOUHHUE  M3BPIIEHO  Npe  HACTaHKa
ourrehera Wi joma, y ToM ciyuajy
NOTPEGHO je M3BPUIMTH HMCTIMTHBaBC Ha
OPHIHHAITHOM JIefTy M YTIOPEIMTH pesyJirate.
Axko 6poj unkiyca 10 owrreherwa nin joma
Huje MamM ox Opoja uMKIyca Koju je
OCTBAPEH 3a OPUIHHAIHM [0 CMaTpa Ce Ja
je 10% ucnuTuBamba ycnelHo.

Oureherse y 0BOM KOHTEKCTY NojipasymMesa:

(a) panmjanue nykoTHHe Ha (PUKLHMOHO]
noBpuMHKM  Koje cy ayxe on 2/3
panmjanse BHCHHE (bpukuroHe
ToBpLINHE;

(6) nykoTMHe Ha (PUKUMOHOj MOBPLIMHM
KOje JOCeKYy [0 YHYTpallher Wiu
crio/baliber — npedHuka  GpuKLHOHE
NOBPLIMHE;

(8) myKoTHHe KpO3 GO Koji puKLHOHN
TIPCTeH;

(r) ouno Koju THI owrehera
KOHCTpYKUHje HIH MYKOTHHE y GHIIO
KoM nely  wsmaH  chpuKuMoHe
NoBpHIHHE.

Cmag 4.1.2.2.2., W3MEHUTH TaKO J1a I7acH:

»4.1.2.2.2. Tlporpam ucnuTHBama (HCIUTHBAKE KOYHOT
mcka ca nosehanim onrepehersem)

‘VxonaBawe ce BpLIM y CKJIally Ca 3aXTeBHMa
u3 Tabene A12/4.1.1.2.2.

Visspunmi 500 mpuTHcaka ma  menany
Kounuue npu 6psuHama on 50 km/h o 10
km/h, ca kounum momentom ox 90% on
MaKCHMAJIHOT KOYHOT MOMEHTA KOjH BakKH
32 PEJICBAHTHY KOUHY 10Uy,

Tlouerna temnepartypa: <200 °C*
Cmag 4.1.2.2.3., W3MEHNTH TaKo 1a rJ1acu:

s

Peaymam HUCMUTHBAKbA (ucnumsa}be
KouHor suicka ca noehaninn onrepehierbem)

McnuTnBame ce cMaTpa YCTIEUIHAM  aKo
nocie 500 npuTHcaka Ha neaaty KOYHHLE
KOYHHM JIACK He MOKasyje 3HaKe HMKaKBHX
Hanpeuna.  MenutuBame  ce cmatpa
BATHIHHM AKO CE 3aXTEBAHW MaKCHMATHH
0OpTHH MOMeHaT ocTibKe y Hajmatbe 90%
cryuajeBa MPUTHCKA HAa Meaty KOUHHLE,
non ycnopom na ce 3a ocranux 10%
NPUMEHH MAKCHMAITHH [IPHTHCAK.

Damage in this context means:

(a) Radial cracks on the friction surface
which are longer than 2/3 of the radial
height of the friction surface;

(b) Cracks on the friction surface which
reach the inner or outer diameter of the
friction surface;

(¢) Through-cracking of any friction ring;

(d) Any type of structural damage or
cracks in any area outside the friction
surface;"

Table A12/4.2.1.1.2.,

Test provision Thermal fatigue tesi
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"Bedding in" procedure

200 brake applications

Initial speed: 60 km/h
Final speed: 5 km/h

dpy alternating between 1
m/s? and 2 m/s?

Initial temperature : <200
°C (beginning at room
temperature)

Alternatively bedding may
be omitted if the applicant

for approval does not
consider it to be necessary

Tocrymak yxozasatba 200 npiTicaka Ha neay

Koummue
Toverna Gpsuna: 60 km/h
Kpajisa Opaunia: 5 km/h

dm nausmennuno 1 m/s2 u
2m/s2

Touetna Temmepatypa : <
200 °C (n104eptun o1 codtie
TeMmmeparype)
ATepHATHBIO yXOaBaIbe
ce MoKe H3OCTABHTH
VKOO M0AHOCH AL
3AXTeRA 32 XOMOIIOTAIL]Y
cvatpa 1a e notpesHo.

Type of braking

Sequential brake
applications

Haunn kouca V3acronno
npuTHCKa  Ha

KOuHHULE

BpLICILE
nezany

Number  of  brake
applications

250 or 300 (whichever is
applicable)

see paragraph 4.2.1.1.3.
NB: The test is interrupted
when a through  crack

Bpoj kouciba 250 wan 300 (sasucio ox
TOra KojH je MpHMCHIR) —
BujeTH cras 4.2.1.1.3.
Hanowena: Vkoauko tohe

210 npoGHjara,

appears. MCIIMTHBAILE CE NpeKHA.
Brake torque set to produce | 3.0 m/s* Kounn  moment  koju | 3.0 m/s*
a deceleration of oaroBapa yeropersy 01
Brake applications TIpHTHcKate neate

Kounmie
from 130 ca 130
to 80 km/h Ha 80 km/h
Initial ter ture of each | <50°C Tlouerna Temneparypa npu | < 50 °C
brake application [BOM NPHTHCKY HA Nieaty

Kounuie
Cooling _ pursuant _ to | Permitted Xnahewe y ckiaty ca | 103BosmeHo
paragraph 3.2.3. crasom 3.2.3.

Paragraph 4.
"4.2.1.1.3. Test result (brake

amend to read:

drum thermal fatigue test)

Cmae 4.2.1.1.3., W3MEHHTH TaKo J1a racu.

LA2.113. Pesyntatn  McnuTHBama  (MCTMTHBaibe
TEPMHHUKOT 3aMOpa KOYHOT 1060111a)

The test is regarded as having been passed if
300 or more brake applications are
completed without damage or failure.

Oureherse y 0BOM KOHTEKCTY MoApasyMesa:

(a) panujanHe MyKOTHHE Ha (PHKLMOHO]
noBpumHH  Koje cy ayxe on 2/3
panujaine BHCHHE (bpukumone
NOBPLIMHE;

(6) nykoTHHe Ha (PUKIMONO] NOBPIIMHH
KOje MOCeKy 10 YHYTpAuIHer Hin
Crioamer  NpeunnKa  GpUKLIOHE
TOBpIINHE;

(8) MyKOTHHE KPO3 GWIO KojH (BPHKLHOHN

npcreH;
(r) ouno KOjH. THI owrrehera
KOHCTpYKUHje M TyKOTHHE y Guilo
KOM ey u3BaH  (ppHKUMOHE
ToBpLIMHe.™
TaGena A12/4.2.1.1.2.,
Tlpeosuheno ucnumusarse Henumusare  mepaioz

sanopa

Cwmatpa ce 11a je HCTIHTHBaME YCTIEIHO ako
je 3aBpuiero 300 WM BHLLE NPUTHCAKA HA
nenany kounuue Ge3 owreherba Him oma.

If less than 300 brake applications but more
than 250 brake applications are completed
without damage or failure then the Technical
Service must repeat the test on a new
replacement part. Under these circumstances
both tests must complete more than 250
brake applications without damage or failure
for the part to have passed the test.

If less than 250 brake applications are
completed before damage or failure then a
test should be conducted on the original part
and the results compared. If the damage or
failure point is no worse than the original
part then the test is regarded as having been
passed.
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Damage in this context means:

(a) Cracks on the friction surface which are
longer than two-thirds of the axial
width of the friction surface;

(b) Cracks on the friction surface which
reach the axial outer end of the drum;

(¢) Through-cracking of the drum;

(d) Any type of structural damage or
cracks in any area outside the friction
surface.”

Paragraph 4.2.2., amend to read:

"4.2.2.

Brake drum high load test

In the case of interchangeable parts, the high
load test shall be conducted on a new brake
drum or on the same brake drum which has
been used for the alternative dynamometer
test (see paragraph 3.3. of this annex.). In
either case, the brake lining assemblies used
for the test should be approved according to
Regulations No. 13 or 90 and bedded to the
drum in accordance with the procedure
specified in paragraph 4.2.2.2.2. of this
annex. Alternatively bedding may be omitted
if the applicant for approval does not
consider this to be necessary

Ako mawe o 300, anu Bume ox 250
npuTHCaKa Ha nexaly  Koukuue Gyne
W3BpiieHo Ge3 owrrehersa WK JOMa, OHJa je
TeXHHYKa CiykGa JykHa Ja TIOHOBH OBO
MCTIMTHBAKe HA HOBOM 3aMEHCKOM JIery.
Tlon oBum ycnosuma, ma Gu ce pesynTath
MCIIHTHBAbA CMATPATH TO3HTHBHHM, J€0
Mopa z1a pkn Buie 07 230 NpHTHCAKa Ha
nefany Kounuie Ge3 owTehewa WM JoMa
TOKOM 062 HCTIHTHBAbA.

Ako je Marse on 250 mpuTHCaka Ha mezaty
KOUHHMILE  W3BPUIEHO  Mpe  HacTaHka
owrehewa WM JoMa, y TOM ciyuajy
NOTPEGHO je WIBPIMTH HCIHTHBARwE Ha
OPHIMHAITHOM JIeJTy M YTIOPEIMTH pesyJiTate.
Ako Gpoj npuTHCaKa Ha neaany KouHMLe 10
owrehewa WM JloMa HHje Mawh 01 Gpoja
NpHTHCAKa Ha melany KouHMUE Koju je
OCTBApeH 3a OPHIHHATHH [1€0 CMaTpa ce 1a
j& MCTIHTHBAIbE YCTICUIHO NPOLIIIO.

Oureherse y 0BOM KOHTEKCTY MOApa3yMeBa:

(2) IyKOTHHE HA (JPHKLMOHO] TOBDLIMHH

Koje ¢y J1yske 01 2/3 akcujane WmpuHe
pHKIOHE noBpIHHE;

(6) nykoTuHe Ha (PUKIMOHOj MOBPUIMHM
Koje J0CeKY Crosballiby TOBPUIHHY
noboua;

(B) myKOTHHE Kpo3 1060

() 6wio  koju  tun  owrehera
KOHCTPYKLIje WM MyKOTHHE y Ousio
KOM neny W3BaH (bpukumone
nospuiHe.*

Cmag 4.2.2., W3MEHHTH TaKO /13 [JIACH:

422 Hcnutipame kouHor 1o6owma ca noehannm
onrepehermem

Y ciyuajy W3MEHHBHX J1eJI0Ba HCITHTHBAME
ca noehanum onrepeliersem ce Bpum y3
ynotpeGy HOBOT KOUHOT 10G0IIa K HCTOT
KOUHOr n06owa  Koju je ynorpeGrbeH 3a
notpeGe aNTEpPHATHBHOT WCMUTHBAbA HA
MHEpUHOHOM JIMHaMOMeTpy (BUAETH CTaB
3.3. osor mpwiora). Y oba ciydaja,
CKIIONOBU KOUHHX 00JI0Ta KOjU ce KopHCTe
TOKOM ~ MCTIMTHBamwa, Tpeba ma Oyay
onoGpenn y cknany ca INpasumnnkom 6p. 13
wn 90, a yxozaBame ca J060IIOM ce BpLIK
npema nocTynKky Koju je neduHucan y craby
42222 oBor mpuiora. AJTEpHATHBHO,
yXO/laBatbe Ce MOXKeE H30CTABHTH YKOJHKO
NOJHOCHJIALL  3aXTeBa 33  XOMOJIOraljy
CcMaTpa ia Hije OTpEGHO.

In the case of equivalent parts, the high load
test shall be conducted using a new drum, an
original brake of the vehicle(s) concerned
and new brake lining assemblies of the
vehicle(s) concerned which have been type
approved according to Regulations Nos. 13
or 90 (in the condition as mounted on the
vehicle, e.g. protective grease removed).
Bedding should be in accordance with the
procedure specified in paragraph 4.2.2.2
of this annex. Alternatively bedding may be
omitted if the applicant for approval does not
consider this to be necessary

Worn brake linings may be replaced during
the test if necessary."

Paragraph 4.2.2.1.1., amend to read:

"y Test conditions (brake drum high load test)

The inertia mass of the inertia dynamometer
shall be determined in accordance with the
requirements laid down in paragraphs 3.2.1.,
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3.2.1.1.and 3.2.1.2. of Annex 12.

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the mean of the largest
and smallest dynamic rolling radius of the
tyres authorized for that vehicle."

3.2.1.2. Tpusora 12.

Bpoj obpraja auHamomerpa  oarosapa
JIMHeapHO] WCIHMTHO] Op3MHM BO3WNA W
ozpeljyje ce Ha OCHOBY MpoCeuHe BPEIHOCTH
Hajeher W HajMarber IHHAMIYKOT painjyca
KOTpJbaha MHEyMATHKA JI03B0JbEHHX 32 OBO
BO3MJI0."

Paragraph 4.2.2.2.2., amend to read:
"4.2.2.22. Test program (brake drum high load test)

Cmag 4.2.2.2.2., W3MEHUTH TaKO 1a IJIacu:
42222, Tlporpam ucnuTuBama (HCIUTHBAILE KOYHOT

Table A12/4.2.2.2.2.

noGouia ca nopehanum ontepehersem)

Tabena A12/4.2.2.2.2.

Test provision

High load test

LIpedsubeno ucnum.

Henum. ca noseh._onmepeheroex

"Bedding in” procedure

200 brake applications
Initial speed: 60 km/h

Final speed: 5 km/h

dn alternating between 1 m/s? and
2m/s?

Initial temperature : < 200 °C
(beginning at room temperature)
Altematively bedding may be

Tloctynax yxoranara

200 npirmiicaxa na ety KouRIIC
Iouera Gp3uria: 60 km/h

Kpajiva Gpaiiia: 5 kmvh

dn naisyeHIaO | M/S2 1t

2m/s2

Tlouersa Texmeparypa : < 200 °C
(oviepii 011 coliie TeMMEpaType)
AJITEPHATHBHO YXO/aBAIbE CC MOKE

omitted if the applicant for approval
does not consider it to be necessary

W30CTABINTH YKOAKO HOAHOCIIALL
30XTeBa 3 XOMOAOAMY CvATPa 12
e notpedio.

Ko 10k ce e noct. 6p3. < 5 km/h

Type of braking Braking to less than 5 km/h Hauun koucma

Total number of brake | 150 Viynu 6poj 150
applications KOuCHA

Initial brake drum Tlou. Temm. k04.106. npu
temperaturc ateach | < 100°C chakow npuTHeRy A | <100 °C

brake application
Brake applications

Nty kounue
Tipimicane nea. kow.

from 60 km/h a 60 kn/h
t 0 km/h na 0km/h
Brake torque sel (o] 6 m/s* Koui vevent  koju | 6 m/s*
produce a deceleration ojtroapa yeropersy o1

of

Cooling (also_deviating | Permitted Xaahere (yinyyjyhi | 103momero
from paragraph 3.2.3. of W ojcTynama o1 crapa

this annex 3.2.3. onor npiora)

Paragraph 4.2.2.2.3., amend to read:
"42223. Test result (brake drum high load test)

VYV cnyuajy  eKBMBAJIGHTHMX — JI€/IOBa,
WenHTHBaNe ca Mopehanmy onTepeherem ce
BpwM y3 ynotpeby HoBOr  aoGoina,
OpHrHHAHE KouHHue oaroapajyher Bosuna
(onroBapajyhix Bosuna) H HOBHX CKTOMOBa
KouHnx obnora omrosapajyher Bosuwia
(oarosapajyhux Bo3mna) Koju cy onoGpenH
npema Tpasusmky 6p. 13 wmn 90 (oju cy
MOHTHPaHH y HCTOM TOJIOXKAjy Kao W Ha
BO3MTY, HNpP. Ca YKIAWabeM 3alTHTHON
MasuBa). VxolaBamwe ce BpWH  mpema
NOCTYNKY Koju je nepuuucaH y cTaBy

The test result is positive provided the brake
drum does not fracture.

The test shall be considered valid provided
the required maximum torque is achieved for
at least 90 per cent of the brake applications

42222 oor npuiora. ANTepHATHBHO,
YXOZIaBambe Ce MOJKE W30CTABHTH YKOJHMKO
MOJIHOCHIAL  3aXT€BA 3a  XOMOJIOTaLMjy
cMaTpa /1a Huje noTpeGHo.

Ako je notpeGHo, noxabaxe kouHe oGnore
€€ MOTY 3aMEHHTH TOKOM HCIHTHBAKA.

Cmag 4.2.2.1.1., W3MEHUTH TAKO 1A IJ1acH:
42211, YenoBn nenuTiBama (MCIHTHBaHbE KOUHOT

noboua ca noehanum onrepeherem)

Hnepunjansa Maca HHEPUHOHOT
nunavometpa ce onpefyje y cknany ca
3axteBuma W3 crasosa 3.2.1., 32.1.1. u

under the condition that for the other 10 per
cent the maximum pressure is applied.

Damage in this context means:

(a) Radial cracks on the friction surface
which are longer than 2/3 of the radial
height of the friction surface;

(b) Cracks on the friction surface which
reach the inner or outer diameter of the
friction surface;
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Annex 13

(¢) Through-cracking of any friction ring;

(d) Any type of structural damage or
cracks in any area outside the friction
surface."

Paragraph 1.6., amend to read:

"1.6.

Marking:

Location of | Method of

Identification
i marking marking

name or

trade
name:

Manufacturer

‘Approval
number

E2-90R02 Cxxxx/yyyy

xxxx = Type No.
vyyy => Variant No.

Part number

Indication for
traceability

thickness
(disc) /

inside
diameter
(drum)!

Minimum

maximum

'mas 4.2.2.2.3., WIMEHWTH Tako 1@ rac:

42223, Pesynratn  ucnutHBaba  (MCIIMTHBAk-E

Kounor  nofomwa  ca  momehani
onrepehersem)

Pesyitar  wenumhpama  ce  cMatpa
MO3MTHBHMM ~ aKO 000U HE  mokasyje
3HAKOBE MYKOTHHA.

HicnuTHBame ce cmartpa BaIMIHMM aKo ce
3aXTCBAHH MAKCHMATHH OOPTHH MOMeHaT
noctike y HajMawe 90%  ciyuajesa
TPHTHCKA Ha Mty KOUHHLE, N0l YC/I0BOM
ma  ce 3a  ocranux  10%  npumenn
MaKCHMAITHH NIPHTHCAK.

Ourreherse y 0BOM KOHTEKCTY MoapasyMesa:

(a) panujanHe nykoTHHe Ha (PUKLMOHO]
noBpumHK  Koje cy ayxe on 2/3
panujanue BUCHHE bpukumone
noBpuHe;

(6) myKoTHHe Ha (PHKUHOHO]j NOBPLIMHH
KOje JI0CeKYy [0 YHYTpallber Wiu
criobalber  NpeyHnka  GpHKLHOHE
NOBPLIMHE;

(B) myKkoTHHE KPO3 OMJIO KOjH (PUKLHOHM
npeTen;

(r) ouno Koju THI owrehera
KOHCTpYKUHje HIH MYKOTHHE y GHIIO
KoM nely  wsmaH  chpuKuMoHe
NoBpHIHHE.

IMpwioz 13

Cmas 1.

M3MEHUTH TAKO 1a r1acu:

1.6, OsHauasabe:

Tlononcaj | Memooa

Hoenmudurayuja
osmare__| omauasareal

Hasis
npousnohasia
win
KoMepIaTin
nasip:

Bpoj E2-90R02
xomororatie |CXXXX/yyyy

“Tin Gp.
=> Onunja Gp.

Bpoj sena
Pedeperiia
caeubBOCTI
Muninaina
aeGmita
(aek) /
MakcHMaH
yiyTpauibu
Tpeutik
(1060u)1

Paragraph 3.1.1.12.2., amend to read:

"3.1.1.12.2. Brake caliper / brake drum mechanism',
amend to read:

Manufacturer:

Type:

Variant:

Part number:

Method of construction:

Piston / wheel cylinder diameter’:

Maximum technically permissible torque
Chnaxe at the brake lever (pneumatic) / line
pressure (Pmaxe) (hydraulic)1:.

Threshold torque Co.c (pneumatic) / line
pressure (hydraulic)':

Ratio l/e. (pneumatic) / piston diameter
(hydraulic)':

Maximum brake torque:

Insert new paragraphs 3.2.2. to 3.2.2.1., to read:
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"3.2.2. Test bench data:
322.1.

Location:...

Paragraph 4.5.1.1., amend to read

"4.5.1.1.  Service brake performance in the case of
categories Mj, Mz, Ms, Ny and N with
hydraulic braking systems:"

Insert new paragraphs 4.5.1.1.1. and 4.5.1.1.2., to read:

"4.5.1.1.1. Vehicle test results:

Test Type: 0 0 1 |Parking
disconnected |connected brake?

Amnex 11, |2.2.1. 2.22. 223, |23.

paragraph:

Load laden unladen Jladen [faden [laden

condition:

Test

speed

Initial km/h

Final: __|km/h[0 o

Pressure: |kPa
Decelerati [m/s?

Z|
£l
g

applicatio
ns:

Duration |5 |- =
of one
brake

Viwyuumu noge cmasoge 3.2.2.- 3.2.2.1., Tako 1a riace:

322, Tlojauy o HCrmuTHOM cToAy: .
322.1.  Jlokauuja:
Cmae 4.5.1.1., W3MEHUTH TaKO 71a IIaCH:

L4511, Texuuuke KapakTepucTHKe paaHe KouHmLe
y cnyuajy Bosuna Bpeta My, Ma, Ms, Ny 1 Na
ca XMAPAYIHYHIM KOUHHM CHCTeMHMa’:™

Viwyuumu nose cmasose 4.5.1.1.1. u 4.5.1.1.2., taxo na
riace:

45.1.1.1, Pesynmarn nenuiBarsa Bo3ina:

Henumusarse |0 0 1 [Haprup.
muna: Lwomop uck. [smomap yicw. koun. 2
Tpuwior 11, |2.2.1. 222. 223, |23,
cra

Crame onmrepehieno |neormrepe [omrrep [onep |onmepehe
onepeh.: heno [eheno|eheno [no
bpaina

rokow e

Touerna:_|kn/h|

Kpajia: _|kn/h[0 0

Tpuricax: [kPa

Veroperse:|m/s”

bpoj
Kouera:

cycle:

Free running test passed: yes /no'

Cmae 3.1.1.12.2., W3MEHNTH TaKo 1a IIacu:

,:3.1.1.12.2. Mexanusam KouHe mnuioue/kouHor noouwa’,
M3MEHHTH TAKO /13 IJ1aCH:
Ipoussohay:..
Tun:

Bapujanra:

Bpoj nena:

MeTon KoHCTpyKLHje

Tlpeutii KANN/wiTHHpa ToUKA

MakcHManHu TeXHHIKH 103B0JbeH MOMEHT
Ciaxe Ha PYUHIHM KOUHHUE (MHEyMaTCKa
KOYHHLA) / MNPUTHCAK Y KOUHOM BOIY
(Pmax.c) (xuapaynuHa kounnua)l:

Ipar oGprHor mMomenta Co. (MHeymarcka
KouHMLA) / MPUTHCKA y KOWHOM BOMy
(xunpayanuna Kounuua)!

Omoc  l/e. (nHeymarcka kounuua) /
NPeYHHK KM (XHApay/HuHa KouHHIa)':
el

MaKkcHMaTHi KOYHU MOMEHT:

Tpajane |5 |- -
jeHor
wnicryca

Kouerba:

HenuruBarbe cno60aHor xoia yeneuto: a/ he'
4.5.1.1.2. Inertia dynamometer test results:

Test Type: 0 0 0
disconnected |simulation  |simulation
connected
[Annex 11, paragraph: _[3.4.1. 544, 542,
Load
condition
Test
speed
Initial:___|km/h
Final: km/h [0 0
Pressure: kPa
Deceleration: __|m/s”
Number of - -
lapplications:
Duration ofone [s |-
brake cycle:

Free running test passed: yes/no'"
Paragraph 4.5.1.2., amend to read

"4.5.12. Service brake performance in the case of
categories Mz, M3, N2, N; with pneumatic
braking systems®"

Insert new paragraphs 4.5.1.2.1. and 4.5.1.2.2., to read:
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"4.5.1.2.1. Vehicle test results:
Test Type: 0 0 I [Parking
Disconnected|connected brake2
Annex 11, 2.2.1 2.2.3. 2.2.4.2.3.
paragraph:
Load Laden unladen (laden|laden [laden
condition:
Test
speed
Initial: _|km/h|
Final: _|km/h[0 0 0
Brake kPa
chamber
[pressure pe:
Deceleration: [m/s’
Numberof |-

applications:
Duration of [
one brake

Brake force |daN
0.5Te:
Braking ratio
0.5Te/9.81

Mm

chamber

stroke st

Threshold
torque at the  |[Nm
brake lever ~ [Nm

Free running test passed: yes/no'

4.5.1.12. PesyimaTi WCTTHBAWA Ha MHCPUHOHOM

Henumusarwe muna:|0 0 1 [Haprupnal
yomop  |womop kounuya”
ucnyuen_|yoyuen

Tipiwior 11, 220, 223 224.]23.

cran:

Craie onrepeherio|onre Jorepe|orrep|orepe

lonrepehersa: peherio[heno_|cheo|heno

psiiia T0k0N
ncmimipasa

ouerna: _|km/h|

Kpajwa: _[kn/h[0 0 0

pumncaxy  |kPa
Kouro]
koo p

Vcnoperbe:

bpoj -
koueia:

Tpajaine s
lieasor wcr.
koue

Ciia kouera |daN
0.5 Te:

Koeduiurern
Kkouera 0.5 Te
/9.81 - m
(m:= Memimia
maca).

Xonwmma — [Mm
KouHe KoMOpe

Tpar oGprHor

MosenTana  [Nm

[yt kou. [Nm
C

Cos

HcnurnBatbe coboaHor xoza yenewno: aa/ He'

4.5.1.2.2. Inertia dynamometer test results:

Wcnnuparbe c0GOHOr X0Na yernerHo: aa / He'

Cmag 4.5.1.2., W3MEHUTH TaKO 1A rack:

~4.5.1.2. Texnuuke KapakTepuCTHKE pajHe KOYHHUE
y cayuajy Boswia peta M, Mz, No, N; ca

TTHEYMATCKUM KOUHHM CHCTeMUMa’

Viwyuumu nose cmasose 4.5.1.2.1. u4.5.1.2.2., Tako na
roace:

.4.5.1.2.1. Pe3ynrati HCNHTHBaka BO3WIA:

JHHAMOMETDY: Test Type 01
Annex [1. paragraph: 341342343,
| Henumusarse muna: 0 0 ! =
|siomop \cusiyrayuja  |cumyrayuja Test speed —
uckryien  |\womop Initial: kn/h
coyuen Final: km/h|
Tipuor 11, cras: 34.1. 3.4.4. 342, Brake chamber pressure pe: kPa
Crame Deceleration: m/s?
onrepehersa Number of applications: -
bpsiia ToKoM Duration of one brake cycle: s
cmimiparsa Brake force 0.5 - Te: daN
Touera km/h Braking ratio N
Kpajib: km/h |0 0 0.5 Te/9.81 - m
Tpiricak: kPa (m:= Test mass)
Venoperve: m/s” Brake chamber stroke se: mm
poj - | Threshold torque at the brake lever
koueiba:
Tpajame jeawor [s |- o Nm
wikiyea kouerva: Cou: Nm

Free running test passed: yes / no'
Paragraph 4.5.1.3., amend to read

"4.5.1.3. Service brake performance in the case of
categories O, O, and O; with pneumatic
braking system"

3.2, toread:

"4.5.1.3.1. Vehicle test results:
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3.3.12.

3.3.2.

3.3.3.

334,

3.3.4.1.

3.4.

34.1.

34.1.1.

34.12.

An indication of the positions of the
replacement brake lining assembly or
replacement drum brake lining on the
vehicles for which approval to fit is sought.

Brake lining assemblies or drum brake
linings of the type for which approval is
sought shall be made available in sufficient
quantity to perform the approval tests.

The applicant shall agree with and make
available to the technical service responsible
for conducting approval tests the suitable
representative vehicle(s) and/or brake(s).

The Competent Authority shall verify the
existence of satisfactory arrangements for
ensuring  effective  control  of  the
conformity of production before type
approval is granted.

The applicant shall submit values for
friction behaviour in accordance with
Annex 9, Part A, paragraph 2.4.1. or 3.4.1.
respectively of this Regulation.

In the case of an application regarding the
approval of a replacement brake drum or a
replacement brake disc.

An application for approval shall be
accompanied, in triplicate, by a description
of replacement brake drum or a replacement
brake disc with regard to the items specified
in Annex 1B to this Regulation, and by the
following particulars:

Disc or drum drawing(s) including the
dimensions of the features mentioned in
paragraph 5.3.7.1., together with tolerances,
and any accompanying accessories:

(a) Location and nature of the marking
pursuant to paragraph 6.2.2. —
dimensions in mm;

(b) Weight in grams;
(c) Material.
Component description

The manufacturer shall provide a
component description containing at least
the following information:

(a) The manufacturer of the unmachined
part;

(b) A description of the process of
manufacture of the unmachined part;

33.1.2.

33.2.

333.

3.34.

334.1.

34.

34.1.

34.11.

3.4.1.2.

(QYHKUHOHAIIHE  JMMEH3HJe  3aMEHCKOr
cKJIONa KOUHHX 06/0ra WM 3ameHcke

061ore 1050W-KOUHHLIE;

OsHaka MoJIOKaja  3aMEHCKOT  CKJIOMa
KOUHHX 00NOTa MM 3aMEHCKE KOuHe
o6nore 106OMI-KOUHNLE Y BO3WIMMA Ha
KOja Ce OIHOCH TP@KEHH 3aXTeB 3a
o100perbe yrpaame.

JloBosbHu Gpoj CKIIONOBAa KOYHKX 00JIora
WM 06710ra 10601I-KOUHHLE THIIA 32 KOj!
ce TOJNHOCH 3axTeB 3a oxoGpere Mopa

OutH  Ha pacmonarawy 3a notpeGe
XOMOJIOraUHOHHX HCTIHTHBAH:A.
MonHocunai  3axteBa ce claxe ca

TexHIIKOM CAYKGOM Koja je opnamhena

3a crnposohjerbe XOMOJIOTalHOHHX
MCTHTHBAKA M WCTOj  J10CTaBJba
onrosapajyhe(a) penpeseHTaTHBHO(a)

BO3MIIO(A) W/HJIH KOuHHILy(e).

Tlpe u3naBarba XOMOJIOraLje, HaLICKHN

oprax nposepasa noctojae
oarosapajyhinx ycnosa 3a o6esGeluBarse
edekTHBHE  KOHTpOse  Ccaobpa3HOCTH
NPOM3BOMIE.

Tonxocunan 3axTeBa J10CTaBba
BPEIHOCTH  (PUKUMOHMX ~ CBOjcTaBa y

ckaamy ca craBom 2.4.1 unu 3.4.1, Jlena A,
Tpwiora 9 osor IMpasunkika.

VY cnyuajy 3axteBa 3a  XOMOIOrauujy
3AMEHCKOT KOUHOT 10601Ia HITH 3aMEHCKOT
KOUHOT INCKa.

3axTeB 3a XOMOJOrauujy Ce 0CTaBiba
3ajelHO  ca TP  MpuUMepka  omuca
3aMEHCKOT KOUHOT 71060112 HJIH 3aMEHCKOT
KOUHOr 1ucKa, uMajyhu y Buay craske y
Tpunory 15 oBor INpasusnnika, u crenehe
TI0jeIMHOCTH:

Lpres(u) JMCKa Wi no6ouua,
ykmbydyjyhu  # IuMensuje napamerapa
Hasesiennx y crasy 5.3.7.1., 3ajenno ca
TojepaHuMjaMa M cBUM  mpatehum
TpuGOpoM:

(a) MecTo M NPUPO/LY O3HaKe y CKialy ca
ctaBom 6.2.2 - IMMen3Hje y mm;

(6) TexuHay rpamMnma;
(B) matepujan.
OnHe KOMIOHEHTH

Tpoussohau je y obasesn na nocTaBu
OMHC KOMTOHEHTE KOjH CAIpiKi HajMame
crenehe nudopmarje:

(a) mpoussohau menoBa  Koju  HMCY
MauHHCKK oGpaljeru;




image155.png
Test Type. 0 i Parking Henumusare muna: 0 i Iaprupnal
brake’ ounuya
[Annex 12. paragraph: 221, [222. [23. Tpiior 12. cras: 221, [222. 23
Load condition: laden laden |laden Crame onrepehersa: onrepe [orrepe|omepe
heno _[heno _|heno

Test speed Bp3iiia ToKoM HeniHBaiLa

Initial: km/h Toueria: km/h

Final: km/h Kpajiua: km/h
Brake chamber pressure kPa Tiputicax y Kkouio] kovopi [kPa
pe: pe:
Deceleration: /s Venopene: s
Number of applications: |- Bpoj kouerba: -
Duration of one brake cycle: |s Tpajarse jemor wikayca s

Koueiba:

Brake force 0.5 Te: daN Cita koveiba 0.5 Te: daN
Braking ratio - Koeuumjent kouera -
0.5T/9.81 - m 0.5-Tc/9.81 - m
(m:= Test mass): (m:= Menmria aca):
Brake chamber strok: mm X0/ KAHIIa KO'IE KOMOPE Se: [mm
Threshold torque at the brake TIpar oGprHor MoMeHTa Ha
lever by KouHMIE

Ce: Nm Ce: Nm

Coet Nm Coet Nm

Free running test passed: yes/no'

MenuruBarbe cnoGoaHor xoza yeneito: xa/ ne'

4.5.1.2.2. Pesyntati HCIWTHBAKA HA  MHEPTHOM 4.5.1.3.2. Inertia dynamometer test results:
JIMHAMOMETPY:
| Henumusarse muna: 0 i 11 Test Type. 0 |/
Tpusor 11, cras: 3.4.13.4.2.[3.4.3. | Annex 12, paragraph: 341|342
Bp3uia TOKOM HCIIHTHBAH,A Test speed
Tlouerna: km/h Initial: km/h
Kpajmwa: km/h| Final: km/h
[TpHTHCAK y KOUHO] KOMODH e kPa Brake chamber pressure kPa
Venopetse: /s pe:
Bpoj kouerva: B Deceleration: /s
Tpajarse jeamor wnkayca kouera: s Number of applications: B
Cua kouerba 0.5 - Te: daN Duration of one brake cycle: s
Koequumjent kouersa -
0.5 Te/9.81 - m Brake force 0.5-Te: daN
(m:= McnmTia maca) Braking ratio N
Xoa kamia Kouie KoMOpe se: mm 0.5Tc/9.81 - m
TIpar 00PTHOT MOMCHTa Ha py ML est mass)
KouHMLIE stroke se: mm
Ce: INm Threshold torque at the brake lever
Coe: Nm
Wcnutusarbe c0G0HOr X0Na yenewHo: 1a / He' ((:;c E.r:

Cmag 4.5.1.3., i3MEHUTH TAKO J1a IIaCH:

+4.5.13. Texuuuke KapakTepUCTHKE PajHe KOUHHIE
y cayuajy Bpera Boswia Oj O u O; ca
HEYMaTCKUM KOYHHM CHCTeMUMa™

Viwyuumu nose cmasose 4.5.1.3.1. u 4.5.1.3.2., Tako na
riace:

.5.1.3.1. PesynTati HCIUTHBAbA BO3MIA:

Free running test passed: yes/no'"
Paragraph 4.5.1.4., amend to read

"4.5.14. Service brake performance in the case of
categories Oy

Test Type: 0 7
No. Sample
Annex 12, paragraph:

223./343.)
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Test speed
Initial: km/h
Final: km/h

Brake chamber pressure

pe kPa

Number of applications: -

Duration of one brake s

cycle:

Brake force 0.5Te: daN

Braking ratio

05T/ 9.81 - m -

(m:= Test mass):

Brake chamber stroke

st mm

Threshold torque at the

brake lever
C. Nm
Coet Nm

Free running test passed: yes / no

Paragraph 4.5.1.5., should be deleted

Paragraph 4.5.1.6., should be renumbered as paragraph
45.15

Pesy/TaTi WCTHTHBAMA Ha MHEPLHOHOM
ZIMHAMOMETPY :

| Hcnumusarse muna: 0
Tpuaor 12, cras: 541
Bpauia Tokom nenHBaa
Toueria: km/h
Kpajtsa: km/h
TIpiTHCaK y KOUHO] KOMOpH kPa
pe:
Venopene: m/s®

Bpoj Kouerma: -
Tpajambe jeHOr IMKIYCA Kouema: |

Cuna kouerba 0.5 Te: daN

Koeduuien koversa -
0.5T/9.81 - m
(m:= Menura waca):

X0 KilMiTa KoiHe KOMOPE Se: mm
[par oGprHor MoMerTa Ha pysniu
KoutHie
Ce: Nm
Coet Nm

Hennmupatbe cio60aHOr Xoa yeremo: 1a/ Hel
Cmas 4.5.1.4., "3MEHNTH TaKo J1a ry1ack:

4514, TexHuuke KapakTepHCTHKE pajHe KOUHHLE
y catyuajy Boswra Bpete Os

Tcmmusare mina: 0 17

Bpoj yaopra

Tipustor 12, cras: 221/ (22373437
34.0.0

Bpsuna TOKOM HerTHBALa
Mouerna: km/h

Kpajia: km/h
Tpurhcax y KouHoj
KOMOPH pe kPa
Bpoj kouera: -
Tpajame jemor wakiyea s
Kouerba:
Crra koueiba 0.5Te: daN
Koeduujent kouersa
0.5Tc/9.81 m -
(m:=Henwria vaca):
Xoxt Kauna koune
KOMOpE Se: mm
Tipar oGprior MoverTa
Ha pyuHL KounHLe
Ce: Nm
Coe: Nm

HcnuriBatbe cnoGoaHor Xoa yeneuwto: aa/ ne'™

Cmag 4.5.1.5., Tpeda uzbpucati

Cmag 4.5.1.6., TpeGa W3BPIIMTH MPOMEHY HyMepailije
cragay 4.5.1.5.

Paragraph 4.6.2., amend to read:
"4.6.2. High load test:

Cyecles without damage in accordance with
Annex 11: paragraphs:
Sample No. | 4.1.2.13./4.1.2.23./42.2.1.3./42.2
Annex 12: paragraphs
41.2.13./4.1.2.23./4.22.1.3./4.22.23."

Paragraph 7., amend to read:
"7. Date(s) of test:"

Insert new paragraphs 7.1. and 7.2., to read:

"1 Date(s) of vehicle test’: ...

72. Date(s) of Inertia dynamometer test:
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Cmag 4.6.2., W3MEHATH TaKo /1a IIack:

462, Hcnurusamwe ca nosehannm ontepehemem:

Luryen Ges ourrehersa y cioraty ca
Tpiaorom 11, crasosk:

Viopak Gp. | 4.12.13./4.1.223./4.2.2.1.3./4.2.2.23.
Tlpiorow 12. cranonit:
4.1.2.13./4.1.2.23./422.1.3./4.2223."

Cmae 7., W3MEHUTH TaKo /1a Facu:

A Jlarym(u) ucnntiBama:

Viwyuumu nosée cmasose 7.1. u 7.2., TaKo na rmace:

AN Jlatym(n) nenuTHBaba Bo3uia

7.2. JlaTym(M) HMCIMTHBAIA HA HHEPUHOHOM
AHHAMOMETpY:
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Regulation No. 90

Uniform provisions concerning the approval
of replacement brake lining assemblies,
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Paragraph 1.2., amend to read:

"1.2.

Original brake discs, brake drums, brake
lining assemblies and drum brake linings
fitted at time of manufacturing of the vehicle
and original replacement brake discs, brake
drums, brake lining assemblies and drum
brake linings intended for the servicing of the
vehicle are not subject to this Regulation."

Insert new paragraphs 2.2.13. and 2.2.14., to read:

"2.2.13.

2.2.14.

Paragraph 2.3.3.

"2.3.3.2.

"Identical ~brake lining assembly" is a
replacement brake lining assembly identical
to the brake lining assembly supplied and
fitted as original equipment and included in
the vehicle type approval to Regulation No.
13 or Regulation No. 13-H with the exception
of the vehicle/brake assembly manufacturers
mark which is omitted.

"ldentical ~ drum  brake lining" is a
replacement drum brake lining identical to
the drum brake lining supplied and fitted as
original equipment and included in the
vehicle type approval to Regulation No. 13 or
Regulation No. 13-H with the exception of
the vehicle/brake assembly manufacturers
mark which is omitted."

, amend to read:

"Identical brake disc" is a replacement brake
disc identical to the brake disc supplied and
fitted as original equipment and included in
the vehicle type approval to Regulation No.
13 or Regulation No. 13-H with the exception
of the vehicle/brake assembly manufacturers
mark and the identification code which are
omitted."

Paragraph 2.3.3.3., amend to read:

"2.3.3.3.

"Identical brake drum" is a replacement
brake drum identical to the brake drum
supplied and fitted as original equipment and
included in the vehicle type approval to
Regulation No. 13 or Regulation No. 13-H
with the exception of the vehicle/brake
assembly manufacturers mark and the
identification code which are omitted."

Cmae [.2., N'3MEHUTH TaKO J1a ry1acu:

W12

Osaj TlpaBwiHuk ce He nphveryje Ha
OpHIHHATHE KOUHE JMCKOBE, KouHe 1oGoue,
CKJIOTOBE KOuHUX 06iora 1 obore 10601
KouHWIA  Koji cy  yrpahemn  Tokom
TIPOH3BO/IFE BO3HIIA H OPHTHHAHE 3aMEHCKe
KOUHe IMCKOBE, KOWHEe noGolle, CKIonose
KOUHHX obnora W ofsore 10Gow-KkouHHIA
HaMeHeHe 32 CePBICHPathe BO3HIA."

Vuemu nose cmagose 2.2.13. u 2.2.14., Tako na rnace:

22,13,

22.14.

WHoenmuvan  cknon  kounux  o6noea”
03HaYaBa 3aMEHCKH CKJION KO4YHMX obJora,
KOji je WISHTHYAH CKIIOMY KOWHHX 0Gjiora
Koju ce ucnopyuyje yrpahyje Kao
OpHIHHAIHA ONpeMa, KOjH je YKJbydeH y
XOMOJIOTaljy — THMA  BO3WIA  Mpema
Tpasmuuky 6p. 13 i Tpasuisnkom Gp.
13-H, ca usysetkoM Mmapke npoussohaua
BO3HJIA/CKIIONOBA KOYWHHX 00siora Koje cy
H30CTaBIbeHe.

WHoenmuuna — obnoza  0obow-kounuye”
03HayaBa 3aMCHCKY 00710ry 1060LI-KOUHHLE,
K0ja jé WICHTHUHA 3aMeHCKoj 06703H 060~
KOUHHLE Koja ce meropyuyje u yrpalyje kao
OpHTHHATHA ONpeMa, KOjH je YKJbydeH y
XOMOJIOTalMjy ~ THMA  BO3WIA  Mpema
Tpasmnuky 6p. 13 wan Tlpasuasnkom p
13-H, ca wsysetkom wmapke npomssohaua
BO3WJIA/CKIIONOBA KOWHHX 00/ora Koje cy
u3ocTaBsbene.”

Cmas 2.3.3.2., W3MEHNTH TaKO J1a r1acH:

2332

Hoenmuuan kownu Ouck” je 3ameckn
KOUHH JMCK KOjH je WICHTHYaH KO4HOM
JMCKY Koju ce meropyuyje n yrpahyje kao
OpHIUHATHA OMpeMa, KOjH je YK/byueH y
XOMOJIOTauMjy ~ THNA  BO3WIA  mpema
Ipasunuuky 6p. 13 wim INpaBunaukom Gp.
13-H, ca wsysetkoM Mmapke mnpousBohaua

BO3MIA/CKIONOBA  KOWHMX ~ obnora  u
WISHTHQHKAIMOHE  O3HAake  Koje  cy
u30cTaBsbene.

Cmag 2.3.3.3., W3MEHUTH TaKo J1a r71acH:

2333,

Hoenmuuan xounu doGour* je 3amMeHcKn
KOUYHM 710001 KOjU je MIACHTHYAH KOYHOM
106y Koju ce renopyyyje H yrpahyje kao
OpHIUHATHA OMpeMa, KOJH je YK/bydeH y
XOMOJIOTaUMjy ~ THNA  BO3WIA  Mpema
Ipasunuuky 6p. 13 wm INpaBunHukom Gp.
13-H, ca wu3yserkom wmapke mnpon3Bohaua
BO3MIA/CKIONOBA  KOWHMX ~ obnora  u
WICHTHQHKAIMOHE — O3HAake  Koje  cy
W30CTaRLeHe.
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Insert a new paragraph 5.1.3., to read (inserting also a
reference to and a new footnote *):

"5.1.3.

Identical replacement brake lining assemblies
and identical drum brake linings do not need
to be tested according to the requirements of
paragraph 5. below, provided the
following conditions are fulfilled:

(a) That the applicant for approval
demonstrates that they produce and
supplies the submitted brake lining
assemblies or drum brake linings to the
vehicle or brake manufacturer as
original equipment for the specific
vehicle models, axles and brakes
mentioned under Annex 1A item 6, for
which approval is being sought.

(b) That the Technical Service and/or Type
Approval Authority verify that the
applicant is producing and supplying the
relevant part mentioned in Appendix 1
to Annex 2 to Regulation No.
13 approval or the Appendix to Annex |
to Regulation No. 13-H approval, in
paragraph related to "Make and type of
brake linings".*

(c) The applicant for approval continues to
produce the original and identical parts:

(i) From the same raw material
mixture;
(i) With the
process;

same manufacturing

(iii) On the same production line;

(iv) With the same quality assurance
system; and

(v) With the same results of the
conformity of production tests
referenced in paragraph 8.4.1. of
the Regulation, as for the original
parts.

The demonstration of ~compliance to
requirements specified in this paragraph shall
be supported by an onsite audit, conducted by
the Technical Services in charge of the
approval. To support the audit the
manufacturer shall provide access to the
process flow chart and control plan.

Vuemu nosu cmae 5.1.3., Tako na rnacu (takohe yHeTH
 pedepentie u HoBY dycHoTy*):

W5.1.3.

WcnuTHBaibe  MICHTHUHMX  3aMEHCKHX
CKIIONOBA KOYHMX 00/0ra M HMIACHTHYHHX
ofnora  0GOW-KOUHMIA Y  cKiamy  ca
3axTeBuva u3 crasa 3.2.1. HHje HEONXOIHO
aKo cy HenyrenH crienehn ycom:

(a) axo MoAHOCH AL, 3axTesa 3a
XOMOJIOrauujy J0Kake 1a MpOM3BOIH 1
JI0CTaB/ba HaBeieHe CKIONOBE KOUHHX
obnora uan obsore 10001I-KOYHHLA
npoussoljauy  BO3WAA  WIM  KOUHOT
CcHCTEMa Kao OPHTHHATHY OmpeMy 3a
onpelieHe Mozenie BO3MIA, OCOBHHA M
KOYHMLA HaBeneHe y Tauku 6 llpuiora
1A y Besu ca kojuva ce Tpaknu
XOoMoJtoranmja;

(6) aKo TexHHUKa CAYKOA WIIH HALICKHI
OpraH 3a XOMOJIOrauMjy TMOTBPAM ja
TIOZHOCHAAIl  3aXT€BA MPOW3BOAM M
JI0CTaB/ba PElICBAHTHH JICO HA KOjH Ce
onHOCH XOMOfOrawMja y cknamy ca
Jlonatkom 1 Tpunora 2 Tpasunsika
6p. 13 nnm xomonoranmja y ckiaay ca
Jlonatkom Tpusora 1 Tpasununka Gp.
13-H, cras Koju ce ommocu Ha ,.Mapky
M THIT KOYHHX 0Giora™.*

(e) ToaHochnau 3axTeea 3a XOMOJIOraLHjy
HACTaBJba /1a MPOM3BOM OPHTHHATHE 1
WJICHTHYHE JIesIoBe:

(i)  KopucTehu HCTy CMelly OCHOBHHX
MarepHjana;

(i) npuvenom
npoueca;

HCTOr  MIPOM3BOIHOT

(iii) Ha HCTO] MPOM3BOHO] AHHMjH;

(iv) y3 mpHMeny HCTOr cHCTema 3a
OCHUrypame KBaJIHTETA; U

) ca HeTim pesyTativa
MCTINTHBAbA caoGpa3HoCTH
npowsBozbe, Ha Koje ce yryhyje y
crasy 8.4.1. osor IpasuiHuxa,
Kao |y Ciyyajy OpHIHHANHHX
nenosa.

JlokasuBaibe YCar/laleHocT ca 3axTeBnva
HaBeeHMM Y OBOM CTaBy ce obaBha
NpoBepoM Kojy Ha MLy MeCTa CpoBOfe
Ha/UlexKHe TEXHHUKE ciyxbe 3a
Xomosioraunjy. Y cBpxy  Bepudukaunje,
npoussoljay Tpeda 1a omoryhu npHcTyn TOKy
npoLeca 1 MIaHy KOHTpoJie.
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* At the request of (an) applicant(s) for Regulation No. 90
approval, the information shall be provided by the Type
Approval Authority as contained in Appendix 1 to Annex
2 to Regulation No. 13 approval or the appendix to Annex
1 to Regulation No. 13-H approval. However, this
information shall not be provided for purposes other than
Regulation No. 90 approvals.”

Paragraph 5.3.2.1., amend to read:

"5.32.1. The applicant for approval shall demonstrate
to the Technical Service and/or approval
authority that they produce and supply the
submitted brake discs or drums to the vehicle
manufacturer as original equipment for the
specific model/models, axles, mentioned
under Annex 1B item 4 for which approval is
being sought. This demonstration shall
include verifiable evidence that the brake
discs or drums are produced under the same
production and quality assurance systems as
for the original parts pursuant to paragraph
2.3.1. of the Regulation. Specifically it is
required that the applicant for approval
continues to produce the original and
identical parts:

(a) From the same raw material,
composition and microstructure;

(b) Wit the same manufacturing process;

(¢) On the same production line;

(d) With the same quality assurance system;
and

(e) With the same results of the conformity
of production tests referenced in
paragraph 8.4.2. of the Regulation, as
for the original parts.

The demonstration of compliance to
requirements specified in this paragraph shall
be supported by an onsite audit, conducted by
the Technical Services in charge of the
approval. To support the audit the
manufacturer shall provide access to the
process flow chart and control plan."

Annex 1B,

Item 4., amend to read:

"4. Vehicles/axles for which the replacement
brake disc or a replacement brake drum is
approved: "

* Ha saxrep HOAHOCHOLA 3AXTEBA 32 XOMOJOAUAly y
ckaany ca Tpasuanikom 6p. 90. Hauiexim opran 3a
XoMoAOraIMy je Aykan ia tocTann widopvaje Jate y
Jlozatky 1 Mpiiora 2 Tpasitsika 6p. 13 win y Jlosarky
Tpirora 1 Tpasuanika Op. 13-H. Mebyriv, one
unopmauje 1peba a Oyly JATe camo y Cpxy
xomozoraije npewa [pasitky Gp. 90.

Cmag 5.3.2.1., ©3MEHUTH TaKo 1a rITacu:

,5.32.1. Tloanocnnau 3axTesa 3a xomosioraujy je
NyKaH A TOXHMWKO]  CykOM  W/wn
HAIUIEKHOM OpraHy 3a XOMOJIOTaLujy 10Kaske
12 TPOM3BOIM M JIOCTAB/bA JaTe KOuHe
AuckoBe WM fi0Gole MpomsBohaty Bo3HNa
Ka0 OPHTHHANHY ONIpEMy MOJeNa BO3WIA,
ocosuta 3 Tauke 4 Tlpuiora 1B Ha Koje ce
omHOCH  TpakeHa  Xomonorauuja.  Osa
noTBpIa Tpeda A CaTpKM  BEPOOCTOjHE
Jl0Kase J1a Cy KOYHM JMCKOBH WM 10GouIm
NPOM3BENCHH Y MCTHM  ycJOBHMa
TIPOM3BOILE H Y3 NPHMEHY MCTHX CHCTeMa
OCHrypaba KBAIHTETA Ka0 OPHIHHAIHM
nenoBH, y cknamy ca craBom 2.3.1. osor
Mpasuinuka.  [lpeunshuje,  noaHOCHMIAL
3aXTeBa 32 XOMOJIoraljy TpeGa 1a HacTaH
112 NPOW3BOAM OPHTHHATHE M HICHTHUHE
nenoBe:

(a) Kopucrehu mcte ocHore matepujate,

ca Hetum cactaBom u
MHKPOCTPYKTYPOM;

(6) mpUMeHOM  WCTOr  MpOM3BOHOT
npoueca;

(8) Ha HCTO] MpOM3BOAHO] AMHHH;

() y3 npumewy uctor cicrema  3a
OCHIyparse KBaJHTETA H

(1) ca MCTMM pe3y/NTaTHMa HCIHTHBAHA
Ca0Gpa3HOCTH NPO3BO/ILE, HA KOje Ce
ynyhyje 'y cray 84.2. osor
Mpasunsuka, ka0  y  ciyuajy
OPHTHHAHUX 1€N10Ba.

JlokasuBaibe ycaralieHoCTH Ca 3aXTeBHMA
HaBEJEHHM Y OBOM cTaBy ce 00aBjba
NpOBEPOM KOjy Ha JlMlly MecTa CnpoBoje
HalleKkHe  Texmmuke  clyKkOe 3
Xomonoraujy. Y cBpxy BepudmKaije,
nponssoljau TpeGa 1a oMoryhn NpHCTYN TOKy
TpoLeca 1 TIaHy KOHTpone.

Tpuwroe 16,
Tauka 4., WIMEHTH TaKo 12 rIach:

A Boswna/ocosuse 3a  Kkoje je  omoGpeH
3aMCHCKH KOUHH JINCK HIIH 3aMEHCKH KOUHH
10601
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Annex 11,

Paragraph 3.2.1.2., subparagraph (c), amend to read:

"(c) When testing brake discs and drums for
vehicles with more than 2 axles:

m =0.55 Mage  Maye: maximum technically
permitted mass of the axle"

Annex 12,

Paragraph 3.2.1.2., amend to read:
"3.2.1.2. Test mass

The test mass for calculating the inertia mass
shall be as follows:

m =0.55 Mgge  Maye: maximum technically
permitted mass of the axle"

Tlpunoe 11,
Cmas 3.2.

Nn0OCMas (8), KMEHHTH TAKO 1a IacH:

(B) KO1 MCMWTHBaBA KOWHNX AMCKOBa M

n0001a BO3MIA Koja MMajy BHuIE 011 2
ocosuHe:

m =0.55Mage  Mgye: HajBehe TEXHHYKH I03BOJBEHO

ocoBHHCKO onTepehiere "

Tpuoe 12,

Cmas 3.2.1.2., W3MEHUTH TaKO J1a I1acH:

.3.2.1.2. HcnurHa maca

HcnnTha Maca 3a u3pauyHaBame HHepLHjcKe
mace oapehyje ce Ha cienehu Haunu:

m =055 Mwe Mae: HajBehe TEXHIKH 03B0/BEHO

ocoBHHCKo onTepeherse "
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Annex 11, paragraph 1., Table A11/14, correct to read:

"Table A11/1A
Vehicles of categories Mi, N1

Hpunoe 11, cmas 1., Tabena A11/1A, vcnpaBuTu Tako

1 rnacu:

.Tabena A11/1A
Bosuaa Bpere My, Ny

Vehicle test

Alternative
dynamometer
fest

Henumusarse o3una

Aamepuamuano

ucnumusare na

ounaxosempy wacuje

Performance |2.2.1. Type 0, engine | 34.1.  Type 0 (simulation Vemmusaise | 22.1. Tun 0, votop | 34,1 Tun 0 (civynaunja
tests disconnected engine TEXHHUKHX HCKIbYHEH HCKIBYHEHOT
according to disconnected) Kapakrepi - Motopa)
Regulations [22.2. Type 0, engine | 3.44.  Brake tests crikay 222 TunO,votop  |344. Civynaunja
No. 13/13-H connected simulation Type 0, ckraty ca yKubysen HCTIHTHBAIbA KOWERbA
engine connected Tipasuaiin - T 0 ca
wiva yRBysCHI
6p.13/13-H MoTopoM
Speed and load Bp3uiia n
analog onmrepeherse y
to item Ky ca CTaBoM
2 222
223. Typel 342, Typel 223. Tunl 342. Tunl
23, Parking 23. Cucren
braking napkuprie
system KounLe
(if applicable) (110 notpeci)
Comparison | 2.4.  Testing the 35 Testing the dynamic Viopeo |24, Hemmusarse 35 Hemrmupame
test with dynamic frictional propertics uenmaise MK JUHAMIKIIX
original part frictional (comparison test ca pukOnIX dpukwmOHIX
properties conducted on the opurHHa crojerana coojerana
(comparison individual wheel Jesom (ynopeza (ynopeaia
test brake) HCTIHTHBAA HMCMHTHBAA
conducted iBeeHa Ha iBestena Ha
on the individual noje AN HIN nojenHaUHin
axles) ocomHaa) KoumHaMa
TouKkoBa)
Integrity No vehicle test - 4.1 Brake discs Tposepe Memimsaise na sosiny | 4.1 Kounit zuckosi
tests use dynamometer test | 4.1.1  Brake disc thermal wierpiTeta | ce He cnposom —tpeSa | 4.1.1  Mcrimisaie
fatigue test npHMEILHBATH TePMHUKOT 3aMOpa
HCnITHBAILe Ha KOUHIIX JUICKOBA
412 Brake disc JutHavoveTpy 412 Memrmimaie
high load test KOUHIIX JUICKOBA Ca
noeharing
onrepehersen
42 Brake drums 42, Kounu 1060mmm
421 Brake drum thermal 421 Memrmimaie
fatigue test TEPMHKOT 3aMOpa
KouHIX 21060
422 Brake drum 422 Memrmisaie
high load test KouHIX z0G0Ma ca
noeharing
omrepehersen

Annex 12, paragraph 4.2.1.1.2., Table A12/4.2.1.1.2.,

Ipuoe 12, cmae 4.2.1.1.2., Tabena A12/4.2.1.1.2.,

JONATH: .,A3MEHUTH TAKO J1a IJiac





image12.png
34.2.1.

343,
343.1.

(c) Proof of the reliability of the process
(e.g. freedom from cracks and
cavities, dimensions);

(d) Material composition, specifically:
(i) Chemical composition;
(ii) Microstructure;
(iii) Mechanical properties:

a.  Brinell hardness pursuant
to ISO 6506-1:2005;

b. Tensile strength in
accordance  with  ISO
6892:1998.

(e¢) Corrosion or surface protection;

(f) Description of the balancing
measures, maximum  permissible
balance error;

(g) Amount of wear allowed (minimum
thickness in the case of brake discs
or the maximum internal diameter in
the case of brake drums).

The applicant shall submit the information
and specifications outlined in Annex 9,
Part B, paragraph 2.5. of this Regulation.

Conformity of production

The competent authority shall verify the
existence of satisfactory arrangements for
ensuring  effective  control  of the
conformity of production before type
approval is granted.

The applicant  shall  submit the
documentation in accordance with Annex
9, Part B, paragraph 2. of this Regulation.

Sample quantities and usage

A minimum number of disc or drum
samples — of the design for which approval
is requested — shall be provided, as shown
in the following table.

The table also shows the recommended use
of the samples.

3.42.

3.42.1.

3.43.
343.1

(0) omnuc npoueca NMpoM3BOAKE JENI0BA
KOjU HUCY MauIMHCKK oOpahenu;

(B) moTBpAA MOy3aHOCTH npoueca (Ha
npuMep,  OACYCTBO ~ MYKOTMHA M
WYNIbUHA, IMMEH3HjE);

(r) cacrae matepujana, a noce6Ho::
(i)  xemujcku cacras;
(ii) MHKpOCTpYKTYpa;
(iii) MexaHH4Ka CBOjCTBA:

a. tepaoha mo  Bpuueny
(Brinell) 'y ckmany ca

craupapaom  ISO - 6506-
1:2005;

6. 3aresma uspcroha y cknazy
ca CTaH1apaoM 1SO
6892:1998.

(1) 3awWTHTA O1 KOPO3Mje MM 3ALITHTHH
npemas;

(h) onmc Mepa GanaHcuparba,
MaKCHMaJHO J103BOJbeHe rpellke y
GanaHcuparby;

(e) creneH J103BOJbEHOT Xabatba

(MuHuManHa  neGbuHa Y cayuajy
KOYHMX JIMCKOBA HMJHM MaKCHMaTHH
YHYTpalllbl  NPEYHHK Y  Cayyajy
KOYHMX 7106011a).

MonHocunaun 3axTeBa je [dykaH 1a
noctaBu uHdopMaumje u cneundukaije
HaBeJeHe y craBy 2.5, Jlena b, Ipunora 9
ogor [Npaeuinnka.

CaoBGpasHOCT NPON3BO/IHHE

Tlpe JonenjuBaa Xomoiorauuje
HaJeKHH OpraH TpoBepaBa MOCTOjatbe
oarosapajyhux yciosa 3a oGesdehuBare
edexTnBHE  KOHTpONE  CcaoGpasHOCTH
NPON3BOMIME.

Tlonxocunan 3axTesa je ayskaH 1a 10CTaBH
JIOKyMEHTALjy y CKiaay ca CTaBoM 2
Jena b IMpunora 9 oeor ITpaBunHnka.

Bpoj i npivena y3opaka

Munnumanii Gpoj y3opaka JMCKOBA I
106011a 32 KOje ce TPaKH XOMOIIoraluja je
HaBeJieH y cienehoj TaGenu.

V  mabenm  je Takohe  HasHauewa
npenopyuena ynorpeda y3opaka.
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Regulation No. 90

Uniform provisions concerning the
approval of replacement brake lining
assemblies, drum-brake linings and
discs and drums for power-driven
vehicles and their trailers

Revision 3 - Amendment 3

E/ECE/324/Rev.1/Add.89/Rev.3/Amend.3-E/ECE/T
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22 February 2017
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Pesusuja 3 — U3mena 3
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Add a new paragraph 1.1.5., to read:

"1.1.5. Replacement brake discs intended for use
in friction brakes forming part of a braking
system of vehicles of categories Li, L, Ls,
Ly and Ls, which have a type approval in
accordance with Regulation No. 78"

Paragraph 2.3.1.1., amend to read:

"23.1.1. In the case of motor vehicles, is a brake
disc/drum covered by the vehicle braking
system type approval according to
Regulations Nos. 13, 13-H or 78."

Paragraph 2.3.3.1., amend to read:

"2.3.3.1.  Original replacement brake discs and brake
drums"

Add new paragraphs 2.3.3.1.1. and 2.3.3.1.2., to read:

"2.3.3.1.1. In the case of vehicle categories M, N and
O: original brake discs/ brake drums
intended for servicing the vehicle and
carrying an identification code as defined
in paragraph 2.3.2. affixed in such a way as
to be indelible and clearly legible.

2.3.3.1.2. In the case of vehicle categories L, Lo, Ls,
Ls and Ls: original brake discs/ brake
drums intended for servicing the vehicle."

Paragraph 2.3.3.2., amend to read:
"2.33.2.  Identical brake discs"
Add new paragraphs 2.3.3.2.1. and 2.3.3.2.2., o read:

"2.3.3.2.1. In the case of vehicle categories M, N and
O: a replacement brake disc which is
chemically and physically identical in
every respect with the exception of the
vehicle manufacturer mark, which is
absent, to the original brake disc.

2.3.3.2.2. In the case of vehicle categories L, Lz, Ls,
L and Ls: a replacement brake disc which
is chemically and physically identical in
every respect.”

Add a new paragraph 2.3.3.4., to read:

"2.3.3.4. Equivalent brake discs and brake drums"

Renumber former paragraph 2.3.3.4. as 2.3.3.4.1. and
amend to read:

"2.3.3.4.1. "Equivalent brake discs for categories M,
N and O" is a replacement brake disc
which is identical to the original brake disc
in respect to all dimensions, geometric

Viemu noeu cmas 1.1.5., Taxo na raci:

LIS, 3aveHckWx KOuHWX AWCKOBa Koju cy
HaMEBEHU 32 yrpalwy y (pUKUHOHMM
KOUHHLAMA KOjé Cy JIe0 KO4HOI cHeTema
Bo3una Bpete Li, Lo, Ls, Ly 1t Ls, koja cy
onoGpena npema Ipasununky 6p. 78

Cmag 2.3.1.1., W3MEHHTH TaKo J1a r1ack:

.23.11. Y cayuajy MOTODHHX BO3HAA, TO j& KOUHN
ZMCK/I000  HAa  KOjH  ce  mpHMerbyje
XOMOJIOralja  THIA  KOYHOI  cHCTeMa
Bo3ina npema pasmwinnky 6p. 13, 13-H
i 78.%

Cmag 2.3.3.1., N3MEHNTH TaKO J1a T1ack:

L2331, OpHIUHATHN 3aMEHCKH KOUHH JHCKOBH I
KOYHM 10601IH*.

Vuemu nose cmasose 2.3.3.1.1. u 2.3.3.1.2., Tako na
rnace:

233.1.1. Y cayuajy Bosuna kateropuja M, N u O:
OPHIMHAIHH  KOYHH  JIMCKOBH/KOUHH
N0BOWIN  HAMeMeHH 32 CepBHCHpaibe
BO3MNA, €A HEW3ODHCHBOM H  UHTKOM
MICHTHUKALMOHOM ~ O3HAKOM  Koja je
nedmnncana y crasy 2.3.2.

233.12. Y cayuajy sosuna spere Ly, Lo, Ls, Ly
Ls: OpHIHATHH KOWHM JHCKOBM/KOUHH
N06OWIN  HAMEMEHH 32 CepBHCHpArhe
BO3MIA."

Cmae 2.3.3.2., ©3MEHUTH TaKo 1a r1ack.
2332, Vinewtiumm kounn anck™

Yuemu nose cmasose 2.3.3.2.1. u 2.3.3.2.2., Taxo na
rnace:

23321V cnyuajy sosuna spere M, N u O
3aMEHCKH KOYHH JIHCK KOjH je y CBAKOM
foMeny, MO CBOJAM  XeMMjcKHM M
(UIMUKHM  CBOJCTBHME, A W3y3eTKOM
o3Hake mnponsohaya BO3MIA KOja HHje
HaBEJCHa,  WICHTHYAH  OPHIHHAIIHOM
KOYHOM JIHCKY.

23322, V cnyuajy Bosuna spere Ly, Lo, Ls, Ly n
Ls: 3aMeHCKM KOUHM JIMCK KOJH je y CBaKoM
norieny, N0 CBOjUM  XEMHjCKHM M
UMIKIM CBOjCTBUMa, HASHTHYAH.

Yuemu nou cmas 2.3.3.4., axo na racu:

»2.3.3.4. EKBHBAICHTHM KOYHM JIHCKOBH M KOUHM
noGoum™

Tposenumu nysepaujy cmasa 2.3.3.4. y 2.3.3.4.1.
M3MEHHTH TaKO Ja racH:

»2.3.3.4.1. Exeusaienmuu KoyHu OUCK 33 BO3WJIA
Bpcte M, N u O je 3aMeHCKH KOUHM JIHCK
KOJM j& TIPEMA CBHM CROJHM JHMEH3H]aMa,
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features and basic design and is also from
the same material subgroup as the original
brake disc as defined in paragraph 5.3.3.2."

Add a new paragraph 2.3.3.4.2., to read:

"233.42. "Equivalent brake discs for categories L,
Ly, L, L, and Ls" are replacement brake
discs which are identical to the original
brake disc in respect to all dimensions,
geometric features and basic design and is
also from the same following materials:

(a) Braking surface: one of materials
listed in  paragraph  5.3.3.2.2;

(b) Bell and braking ring fasteners: same
materials and mechanical properties
of original disc”

Renumber former paragraph 2.3.3.5. as 2.3.3.4.3.
Add a new paragraph 2.3.3.5., to read:

3.5, Interchangeable brake discs and brake
drums”

Renumber paragraph 2.3.3.6. as 2.3.3.5.1
Renumber paragraph 2.3.3.7. as 2.3.3.5.2,
Paragraph 3.4.1.1., amend to read:
"34.1.1. Disc or drum drawing(s) ... accessories:
(a)
(b)

(¢) Material (for one piece discs) or
material for composed and floating
disc of categories Li, Lz, Ls, Ly and
Ls."

Paragraph 3.4.1.2., amend to read:
"3.4.1.2. Component description
The manufacturer ... information:

(a) The manufacturer...

(d) Material composition, specifically:
(@
(i)
(iii) Mechanical propertics for cast

iron brake discs and brake
drums:

FEOMETPH|CKHM  KapakTepuCTHKama M
OCHOBHHM KOHCTPYKUHOHHM MapaMeTpMa
MICHTHUAH OPHIHHATHOM KOUHOM JIHCKY, 2
TaKolje je M HAaNpaBbeH o7 MaTepHjata W3
HCTE MOArpYNe Kao H OPHIHHAIHH KOUHH
JIMCK, Kao WITO je JeduHucaHo y cTaBy
533.2%

Vuemu noeu cmag 2.3.3.4.2., Taxo 1a raach:

23342, Exeusarenmuu kounu Ouck 3a Bo3nna
spere Ly, Lo Ly Lo u Ls* je samerckn
KOUHM CK KojHt je Npema CBHM CBOjHM

JIMMeH3Hjama, TEOMETPHjCKHUM
KapaKTepHCTHKaMa " OCHOBHHM
KOHCTPYKLIHOHHM napameTpima

WICHTHUAH OPHTHHATHOM KOUHOM JIHCKY, 2
Takohe je W HampaBmbeH on crenehux
Marepujana:

(a) xouwa nopumma:  jeman  on
Matepujaia KOjH Cy HABEAGHH Y
crasy 5.3.3.2.2;

(6) rnaBumHa M HOCAYM  KOYHHMX
NpcTeHOBa: MCTH  Matepujan i
MexaHmuKa  CBOjCTBA  Kao Kot
OPHIrHHANHOT IMCKa'™.

TTpotenumu nyvepayujy cmasa 2.3.3.5. y 2.3.3.4.3.
Viemu nosu cmas 2.3.3.5., Tako 11a riack:

»2.3.3.5. ,V3VewuBH KOUHH JHCKOBH H KOYHM
nodowm™

Ipoxenumu nyvepayujy cmasa 2.3.3.6. y 2.3.3.5.1.
Tposenumu nyvepayujy cmasa 2.3.3.7. y 2.3.3.5.2.
Cmag 3.4.1.1., W3MEHWTH TaKo J1a r1ack:

3401 Lprex(n) mncka wm  noGoua
npuGopom:

(@)
©)

(B) wmarepujan  (3a  jeman  Komax
JIMCKOBA) MJTH MaTepujan 3a KOMIO3HTHH
wn namsajyhu uck 3a Bpere Bosuna Ly,
Lo, Ls, Lyn Ls.

Cmae 3.4.1.2., i3MCHATH TAKO 11 IIack:
3412, Onuc KOMIOHEHTH
TMpoussohay ... undopmanwje:

(a) Tpoussohau...

(r) cacras MarepHjasa, a oceGHo:
@
(ii)
(iff) MexanmuKa cBojcTBa KOUHIX

JIMCKOBA HITM KOUHMX J10501a
0J1 CHBOT JIMBA;
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a.  Brinell hardness pursuant
t0 1S0 6506-1:2005

b. Tensile  strength in
accordance  with ISO
6892:1998

(iv) Mechanical  properties  for
martensitic stainless steel brake
disc:

a.  Rockwell C  hardness
pursuant to 1SO 6508-1

(e) Corrosion ...

The applicant shall submit the information
and specifications outlined in Annex 9,
Part B, paragraph 2.5. for cast iron discs
and Annex 9, Part C, paragraph 2.5. for
martensitic stainless steel discs, of this
Regulation.”

Paragraph 3.4.2.1., amend to read:

"3.42.1. The applicant shall submit the
documentation in accordance with Annex

9, Part B and Part C, paragraph 2. of this
Regulation.”

Paragraph 3.4.3.1., amend to read:

"34.3.1. A minimum number of disc or drum
samples — of the design for which approval
is requested — shall be provided, as shown
in the following table.

The table also shows the recommended use
of the samples.

a. TBpaoha  no  bpueny
(Brinell) 'y cknamy ca
craupapiom  ISO - 6506-
1:2005

b.  satesna uspcroha y cknamy
ca  cTanaapaom 1SO
6892:1998

(iv) MexaHuyka CBOJCTBA KOYHHMX
JCKOBA O MapTe3HTHOT
Hephajyher yenka:

a. Tepioha nmo  Pokseny
(Rockwell) 'y cxnany ca
cranaapaom ISO 6508-1

(1) 3awTHTa O KOPO3Mje ...

TlonHOCH Il 3aXTeBa je /1y’kaH 1a N0CTaBH
undopmaLie 1 crieundHKauje HaseneHe
y crasy 2.3, Jlena b, Ipuiora 9 osor
TIpaiiHiKa 32 KOUHE MHCKOBE 01 CHBOT
suBa u crasy 2.5, Jlena B, Ipusora 9 oBor
Mpasiwinuka 3a  KOuHe ACKOBE  OX
mapTesnTHor Hephajyher uennka:*

Cmag 3.

., M3MEHUTH TaKo /1a IJ1ach:

3421

TMoanocHaL 3axTeBa je AysKaH fia A0CTaBH
nokymenTaunjy npewa Jleny b Ipuora 9
u craBy 2 Jlena B oor IpaBunnnka.”

-, M3MEHUTH TAKO /1a [JIaCH:

»3:4.3.1. Munumansu Opoj y3opaka JMCKOBa WK
70601a 3a Koje ce TpaKi XomororalHja je
naseznien y cnienehoj Tademn.

Y tabenu je Takohe  HasHaueHa
npenopyteHa ynotpeba yiopaka.

Item | Check/ Sample mumber for . Tlos. | Tposepal Bpoj ysopra sakoune | o,
No. | Test brake discs for £ op. | Hemumusare Ouckose 3a 6osuia H
vehicles of categories | £ peme M, NuO H
M i & &
11213(%[57s 1[2]3[+4]5]6| =
ecometric X|{x|x|x|[x|[x I"eomerpujcka x[x|[x|x|x|x
check nponepa
Paragraphs Cranosn
53.3.1.53.4.1. 5.33.1.5.3
2 Material x| x 2 Tlponepa x| x
check Marepijata
Paragraphs Cranosn
5332
3 X x[x|x 3 Tposepa X x[x[x
oapeatH o
GasancHparsy
Paragraph Crap
53.72. 53.72.
[ Wear condition X x[x|x [ Tlposepa o3iaxa X x[x[x
marking check crama xabama
Paragraph Crap
53.73. 3.
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Integrity test —
5 TIposepa x| x
thermal fatigue wierpurera —
Henmmpaise
TepyHuKOr
Paragraphs samopa
411421 0f Crasosn
Annex 11, 411,421
4.1.1..42.1. of Ilpuora 11,
Annex 12 411,421,
Integrity test— Ipusora 12
6 Tiposepa N
high load test unTerpuTeTa —
Menuripaise ca
nosehaiin
Paragraphs onrepehemem
4.1.2.,4.2.2. of Crasosn
Annex 11, and 412,422,
paragraphs Tpuzora 11, 1
4.12.422. of cTaBosit
Annex 12 412,422
Service brake Ipusiora 12
vehicle 7 Henutupaise
performance test A TeXHHIKHX 5
2| s KapakTepHcTHKa < 2
Sleg patnmx ]
Paragraph 2.2. MR KOuHHIA BO3AA I
of Annex 11, K- Crap 2.2, N
Paragraph 2.2. 3 IMpuora 11, 5 ERd
of Annex 12 Crap 2.2, )
Parking brake Tpusiora 12
vehicle 8 Hcnnmusaine
performance test » TEXHHIKHX 2
3 2 KapakTepuCTIka < £
5| 8 naprpiin EIE
Paragraph 2.3. ° [ KOUHMIIA BO3K/IA 2 H
of Amnex 11, gl < Cran23. 3 E
Paragraph 2.3. Mpuora 11, Sl 2
of Annex 12 Cras 2.3 g
Service brake . Ipwiora 12 =
dynamometer * 9 Henumusame X
performance test TEXHHUKHX
. KapakTepHCTHKa s
H panin 83
2 [em—" EE
3 na 52
Paragraph 3.3. z JMHAMOMETDY £
of Annex 11, = Cran3.3. gE
paragraph 3.3. Tpuzora 11, <5
of Annex 12 Cras 3.3 E
 lnpwioral2 | | | | | | [ |
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lte | Check/ Sample  number for | Rema 1os. | llposepa/ bpoj ysopia sa koune | Hano
m | Test brake discs for | rks 6p. | Hemumueane Ouckose 3a comua | yene
No. vehicles of categories apeme L, L, Ls, Lo
Li L3 Ly Liand Ls Ls
BEEE BEAEIEE
T | Geomelric check T |Teoverpujcka
Paragraphs I I N I nposepa [ R I I
Crasosm
53.3.1..53.4.1. 53.3.1.534.1.
Wear condition 2 |Tlposepa osiaxa
marking check x| x| x| x| x crama xaGaba x| x| x| x| x
Paragraph 5.3.7.3. Crap 5.3.73
3 [Material and 3 |Mennusame
hardness braking Matepujata i
surface x Tapiohe Koutie x
nonplMie
Paragraphs 5.3.3.2. Cran5.3.3.2.
4 [Belland fasteners 4 [Tiposepa
material check varepijata
rapsmie U Hocata |
X KouHMX npeTenosa |
Paragraphs 2.4. and Cragosn 2.4. 1 2.5.
2.5. of Annex 15 Ilpuaora 15
5 |Resistance to static 5 |Mennmusane
torque test ) OTITIOpa CTATHYKOM
. x| x x| x
Paragraph 2. of MoMeHTy
Annex 14 Crap 2. Tlpwsora 14]
6 |[Service brake 6 |Viemwmupae
vehicle performance] TEXHMIKIX
KapakTepHcTitka
N PAIHHX KONHMIT x
BosIIL
Paragraphs 3.2. Crap3.2.
of Annex 14 Tpitora 14
7| Thermal fatigue 7 |Mcnnusaie
) TepMHIKOr 3aMOpa )
Paragraph 5.1, X Cras5.1. x
of Annex 14 Tputora 14
8 | Service brake Alternat, 8 |Mcnnmupane Antepn
dynamometer ive to TEXHUUKHX aTHBa 34
performance vehicle KapaKTepHCTHKa e
test PaHHX KOUHHIA Bate
BO3MIA HA BO3IIL
AHaMOMETpY
Paragraph 4.3. Crap4.3.
of Annex 14 Tpuiora 14

Paragraph 5.1.2., amend to read:

"5.1.2.

Replacement discs and replacement drums
conforming to the identification code
specified in  vehicle type approval
documentation to Regulation No. 13 or to
Regulation No. 13-H and replacement
discs conforming to the type specified in
vehicle type approval documentation to
Regulation No. 78, are deemed to satisfy
the requirements of paragraph 5. of this
Regulation."

Cmas 5.1.2., W3MEHHTH Tako 1a rach:

512

Cmatpa ce /1a 3aMEHCKH KOUHH HCKOBH H
3aMeHCKH KOUHH JI00LIIN KOjH 02roBapajy
MACHTH(HKALIMOHO] O3HALM HABEJEHO] Y
JIOKYMEHTALMjH O XOMOJIOTaunjH BO3MIA
npema  Ilpasuinuky  Op. 13w
Tpasmunuky 6p. 13-H 1 3avenckn kounu
JIMCKOBH KOjH O/IrOBApajy THITy HaBEICHOM
Y JOKyMeHTaIjH O XOMOTOTAIMjH THNA
Bosmna npema [lpasunmnky Op. 78
wcnyaBaly 3axTeBe W3 cTaa 5. OBOT
IlpaBuanuka.”
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Paragraph 5.3, amend to read:
Cmae 5.3, W3MEHUTH TaKO /1a FJIaCH:

"5.3. Technical requirements. ..
w530 TexHHYKH 3aXTEBH ...
Depending on its group, the replacement
brake disc or drum has to pass the 'V 3aBHCHOCTH OJ1 TpyNe, 3aMEHCKH KOUHH
following tests: AMCK Wik 1oow tpeba na npohe cieneha
- MCTHTHEBAtbA:
T4 o g 3
< S 5§32 & ® s 3z
3 S3. | 22 3 s N s=3 3
3| 823 | E5. | L% 2T [§83 | ¥E iis
Sg~| g3 | s8% 23 SSS{S8%5] 258 $83%
e8| sus| e i IR R B
S5Y| 58~ | 353 £3 S8§3 8y 88| €83
MY $58| 8%5 i §889s58s83| 35§ | 38
£3 S§5¢ | 58 g S8 858 i §5%
2 £3% 3 < S3%sy¥§s| 2582 ERE
i3 $F £3 5 £§8 355858 $§% FEH
L | 3€ | &% E S EREE T N
28 | < o < S [STE | 58| §5°%
N 2 =33 =8
Original Disc not subjected to this regulation = ° =
replacement Opurwiiaiim | Ovaj MPABMIIAK Ce He OAHOCH Ha KOIH
parts 3AMEHCKH JIMCK
Identical No No No No 0B
parts Wrenmmn | He He He He
Equivalent | No No No Dynamo- Jesonh
parts meter test Exsnsazcrin | He He He Hcnmmisa
Jen0BH we  ma
JuHaMOMe
Interchangeab | Static | Vehicle |Vehicle | Dynamo- )
le parts bench ftestor ftestor | meter test Vismenmnen | Cratua | Memumne | Menumne | Menumisa
test alternative |alternative JICIOBH KO ame ame e Ha
dynamom |dynamom WCIWTH | BO3WTA | BO3WIA | AMHAMOME
eter test eter test BaE HA | MM HIH ™y
WCIWTH | aTephaT | arephar
™ HBiH0 uBiio
crony |memTHBa | MemiTiBa
meHa | me i
JUHAMOM | AHAMOM
erpy py

The test requirements for brake discs and
drums for vehicles of categories M and N 3axTeBH 3a MCIIMTHBAKE KOUHMX JAMCKOBA
are detailed in Annex 11. W no6omwa 3a Bosnwra spcre M u N cy

The test requirements for brake discs and netaHo omuca y Tpuory 11.

drums for vehicles of category O are 3aXTeBH 3a HCTHTHBAIbE KOWHIX ANCKOBA
detailed in Annex 12. 1 no6owa 3a Bosuia Bpere O cy JeTambHO

., 5
The test requirements for brake discs for onucatu y Tpunory 12.

vehicles of categories Ly, Lo, Ls, Ly and Ls 3axTeBH 32 MCMIUTHBAKE KOYHUX AHCKOBA
are detailed in Annex 14." 3a sosuna spere Ly, Lo, Ls, Ly n Ls cy

Paragraph 4.2.3., amend to read: Aetanio onmcainy Tpiory 14.

"42.3. The next series of digits shall indicate the Cmas 4.2.3., MSMEHATH TaKo 18 F12CH;

manufacture and the type of the brake 423, Crenehn HH3 widpapa 03HavaBa
lining, the type of disc or the type of drum. npowssohaua W THI KouHe 067Ore, BPCTY

The digital suffix shall indicate: KOYHOT Z1MCKa WIH BPCTY KOYHOT 10601

(a) The shoe or back plate or specific Lndpey Hactasky oshasasajy:

dimension in the case of drum brake (a) Tan manyue uin Hocehe nuoue WK
linings; creuupuuHy BETMUMHY Y Chyudajy

(b) The Test Group in the case of a o6rora noGoun-Kkounm1Ia;

replacement  disc or replacement (6) wemuThy rpyny y ciiyuajy 3ameHeKor
drum. KOUHOT IUCKA WIIH 3aMEHCKOT KOUHOT
noGotua.

The variants approved as a Test Group
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shall be listed as an appendix to the
communication document:

o]

Digital suffix indicates the
Test Group / shoe / back plate /
specific dimension of the

replacement part

Digital series indicates
(manufacturer and)
the type of the replacement part

1 digit (A to D) indicates the
category of the replacement part

2 digits indicate series of
amendment (01 to 99)

Example:

‘U Z|C‘U 03 59‘/'07 248‘

‘est Group No. 07248

Type No. 00359

Brake disc

02 series of amendments

Paragraph 5.3.3.1.1., amend to read:

"5.3.3.1.1. For discs the following maximum values
shall be met:

M, Ni, On | Ms, My, Na|Li Lo Ls
0: Ny 03O |LiLs
Ihickness 0.015mm |0.030mm {0020 mm
variation
Cheek thickness
variation
1.5 mm 2.0 mm [}

(for  ventilated
disc only)
Lateral run-out
friction 0.050mm® | 0.150 mm’ {0150 mm"**
surface
Location
bore Ho H9 D10 or Il
variation
Top B 100 mm [0.000mm |
parallelism
Location £ace | 450 1 | 0.050 mm | 0.100 mm
flatness
Friction
surface 32pm  [32um 1.6 um
roughnes;

Bapujanre koje ¢y 0100peHe Kao MCTIMTHA
rpyna HaBezeHe Cy Y 0NATKy CAOMuTelby:

]

Lnpe y nactanky osmasasajy
wemriy rpyny/nanysy/iocehy
nouy/crewuny ey
savenckor zena

Huts widpapa ostiavasa
(npomssohaua i)
“Tin 3avenckor siena

1 osnaka (A 10 D) osmasasa
Kareropuy savenckor siena

2 uwpe osmasanajy s
wvena n 1onyna (01 10 99)

Tpumep:
|0 z‘ c |0 0 s 9|,'|07 24 s|

Menimna rpyna Gp. 07248

Tun 6p. 00359

Kounn ek

Cepuja svena 02

Cmae 5.3.3.1.1., W3MEHHTH TaKo 1a riacu:

»5.33.1L1.Y  cnywajy KouHMX awckoBa, Tpeda

obesbenntn  crenehe  MakcumanHe
BPEHOCTH:
My, Ni, On [ Mz Ms, Na, La,
0: N3 03 04
Onerynaie 0.015mm [0.030 mm |0.020 mm
JeGmiie
Ozerynaie
JeGlbiHe. Crpana
amcka (camo 3a | 1.5 mm 2.0 mm ()
senTHMpajyhe
AcKoBE)

bouno  xaGaibe
Qpukimone
nospuntie
Ozcrynarse
cpeaiber
otsopa
Tapaenoct
nokJonta
Paniocr wcone
crpane
Xparanocr
Qpukimore 32um 32um 1.6 um
T10BPLIKHE -

0.050 mm* |0.150 mm* 0.150 mm"**

9 Ho D19 or it

0.100 mm | 0.100 mm -

0.050 mm  {0.050 mm 0.100 mm
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n/ain the case of a floating disc.

- Ra-value according to ISO 1302:2002.
0.100 mm for maximum straightness for "full
floating" disc (without elastic constraints between
bell and braking ring)

n/a for vehicles categories L1, L2, L, Laand Ls
Location bore variation where applicable, related
to manufacturing process.

Add a new paragraph 5.3.3.2.1., to read:

"5.3.3.2.1. For vehicles of category M, N, O, in order
to be considered "Equivalent" the
replacement brake disc or drum shall be
from the same material sub-group as the
original brake disc or drum. Four original
part material sub-groups are defined.”

Add a new paragraph 5.3.3.2.2., o ret

""5.3.3.2.2. Martensitic stainless steel for braking ring
of vehicles of categories Li, Lo, Ls. Ls and
Ls. In order to be considered "Equivalent"
the replacement brake disc shall be from
the same material subgroup as the original
brake disc. Five original part material
subgroups are defined.

HITy ciysajy namsajyher ancka.

Bpewocr Ra y ckaaty ca cramtapiom ISO
1302:2002.

0,100 mm 3a MaKCHMAHY PABHOCT ..CAOGOHON

1 icKa (663 CAACTHIHHX TPAHHIHHKA
waviehy raamumie H NPUpYGHHILe KounHIe).

HIT 3a Bosuaa npere L, Lz, Ls, Law Ls

Location bore variation where applicable, related to
manufacturing process.

Yuemu nosu cmae 5.3.3.2.1., axo na racu:

,5.33.2.1. Y cayuajy Boswia spera M, N, O, 11a Gu ce
3aMEHCKM  KOWHM JWICK  WIn  11060ur
CMATPaO ,,eKBHBATEHTHHM®, OH Tpeba aa
npHnaza MCToj MOArpyNnH Marepujana Kao
W OPHTHHATHI KOUHM MCK Wu noGou. V
nameM TeKCTy cy neduHHcaHe ueTHpH
NOArpyne MaTepHjala 3a OpHrHHaNHE
nenose.”

Yuemu nosu cmas 5.3.3.2.2., Taxo na riacu:

.5.3.3.2.2. Maprensutau Hephajyhn vemik 3a koune
nperetose 3a Boswia kateropuja Ly, L, Ls,
Ly n Ls. Jla On ce 3aMeHCKH KOWHH JIHCK
CMaTpao ..eKBUBAJIEHTHHM™, OH Tpeda na
NpHNata HCToj MOATpYTH MaTepHjaia Kao
W OpHTHHATHH KOUHM AuCK. Y JameM
TEeKCTy je AeuHHCAHO neT moarpyna
MaTepHjaiia 3a OpUruHAIHE JE10BE.

3 o 3% [~ |« o
355 |veyianglisg IS I
T | S5 |SCg|5oE(ssE 5 HESHESHESE
3 52 | RIS|EYS|ESS 3§ | B2 g8 2 s
3 |22 |353|882352 §1 |32 |855|3521852(38:
S S8 |S=G|E=F|F=T S8 [SS|S=EE=EIE>=

Carbon 002 | 0.08 | 0.08 | 0.16 | 026 Capaj 0.02 | 0.08 | 0.08 | 0.16 | 0.26

Content - - - - - yrabenmka - - - - -

(per cent) 010 | 0.12 | 0.15 | 025 | 035 (%) 010 | 0.2 | 015 | 025 | 035

Shieon Max | Max | Max | Max | Max Comzf Max | Max | Max | Max | Max

(per cent) 080 | 1.00 | 1.00 | 1.00 | 1.00 . (a‘:)” 0.80 | 1.00 | 1.00 | 1.00 | 1.00

Manganse 0.50- | Max | Max | Max | Max Carpraj 0.50- | Max | Max | Max | Max

Content < Maurasa <

(er cent) 250 | 100 | 150 | 150 | 150 % 250 | 1.00 | 150 | 150 | 1.50

Chromium 10.00 [ 12.00 | 11,50 | 12,00 | 12.00 Capraj 10.00 | 12.00 | 1150 | 12.00 | 12.00

Content - - - - - xpoma - - - R R

(per cent) 14.50 | 14.00 | 13.50 | 14.00 | 14.00 (%) 14.50 | 14.00 | 1350 | 14.00 | 14.00

ron Capaj

Content rest ro%ha ocrarak

(per cent) (%)

Hardness | 180 | 30 [ 30 [ 30 [ 30 [ 30 Taproha |1SO | 30 | 30 | 30 | 30 | 30

! 6508 | - - - - - o 6308 | - - - - -
HRC 12005 40 | 40 | 40 | 40 | 40 Poxneay | 12005 | 40 | 40 | 40 | a0 | 40

Add a new paragraph 5.3.3.3.1., to read:

"5.3.3.3.1. Brake disc and brake drum for categories
M,Nand O

The part has to pass the integrity tests for
high load and thermal fatigue according to
Annexes 11 and 12."

Add a new paragraph 3.3.3.3.2.. to read:

Vuemu nosu cmag 5.3.3.3.1., TaKo na racu:

5.3.3.3.1. Kounn auck M KouHM 100OII 3a BO3WIA
Bpcte M,Nu O

Jleo mopa na npolje nposepe MHTerpuTeTa
ca nosehanim onrepehiemem n TEPMUIKHM
3aviopom npema [pusosuma 11 1 12,

Vuemu noeu cmae 5.3.3.3.2., Tako na rnacu:




image174.png
"5.3.3.3.2. Brake disc for categories Li, Lo, Ls, L4 and

Ls

The part has to pass the integrity tests for
high load and thermal fatigue according to
Annexes 14."

Paragraph 5.3.4.2., amend to read:

"5.3.4.2.

Performance requirements

The part shall pass the following
performance tests according to Annexes 11
and 12 for categories M, N and O and
Annex 14 for categories Li, Lz, Ls, Ly and
Ls:

(a) The performance test according to
Regulations Nos. 13 or 13-H or 78;

(b) The Comparison test with dynamic
frictional properties of the original
part;

(c) The integrity tests for high load and
thermal fatigue. "

Paragraph 5.3.5.1.2., amend to read:

"5.3.5

Material group

For brake discs for vehicles of categories
M., N and O, all material groups (including
their respective subgroups) are considered
to be a separate type.

For brake discs for vehicles of categories
L, Lo, Ls, Ly and Ls, all material groups
(excluding the martensitic stainless steel
subgroup) are considered to be a separate

type."

Paragraph 5.3.6., amend to read:

"5.3.6.

Test group criteria (within the same type)

It is only possible to test interchangeable
parts in Test Groups if the connection
between the mounting area and the disc
friction faces are of the same general
form...

With:

Vi maximum design speed of the
vehicle to which the replacement
part is fitted (in the case of
trailers Vi, i is assumed at least
at 80 km/h)

m test mass as defined in Annex

11, paragraph 3.2.12.. Annex

»9.3.3.3.2. Kounu auck 3a Bosuna spere Ly, Lo, Ls, Ly

nLs

Jleo mopa na npolje nposepe MHTErpHTeTa
ca nosehaxim onrepeherem u TePMUYKIM
3aviopom npema [pustory 14."

Cmas 5.3.4.2., ©3MEHHTH TaKO 1a r1acu:

w5342

3axTeBH KojH Ce OTHOCE Ha TeXHHUK
KapaKTepuCTHKe

Jleo TpeGa na mpolje criencha ncnmTHBarba
TCXHWUKHX  KapakTpHCTHKA  MpeMa
Tpusosnma 11 1 12 3a Bo3una Bpere M, N
w O 1 npema Mpusory 14 3a Bo3una Bpcte
Li, Lo, Ls, LanLs:

(a) WCTIHTHBAFE TEXHIYKHX KAPAKT.
npeva Ipaguannuima 6p. 13 wn
13-H wan 78;

(6) ynopenHo McTIMTHBakbE Ca
HAMHKHM BPHKIHOHIM
CBOjCTBHMA OPHIHHAHOT JIe/1a;

(B) MCTINTHBaMa HHTErpHTETa Ca
noeharim onTepehereM i
TEPMHYKHM 3aMOPOM.*

2., M3MEHHTH TaKo Ja rilach:
I'pyna marepujana

V ciydajy KOUHMX JHCKOBA 32 BO3WJA
pcere M, N 11 O, cvatpa ce 1a cae rpyne

Matepujana  (ykmyayjyhn u  ibuxose
noarpyne) npe/cTaBbajy o/iBOjeHe
THIIOBE.

V cydajy KOUHMX JHMCKOBA 33 BO3WJA
spete Ly, Ly, Ls, Ly u Ls, cmarpa ce na cae
rpyne  matepujara  (He  ykmydyjyhu
noarpyny  MapresutHor  mephajyher
4esIMKa) NPECTaBsbajy O/1BOjeHe THIOBe.

Cmas 5.3.6., I3MEHUTH TaKO J1a r1acH:

»5.3.6.

Kputepujymu Kkoju aepunuimy ucnutHe
rpyne (yHyTap Hcror Tina)

VcnuTiBare yHyTap WCTMTHHX rpyna je
voryhe 3a I3MemHBe ZefoBe camo ako
KOH(Urypaija TMOBpUIMHE —HOCAYa M
(bpHKUHOHE NOBPLIHHE HCKA HMajy HCTH
OMNUITH OOJIHK...

rie je:

Vi MaKCHMAIHa  KOHCTPYKTHBHA
Op3uHa BO3MIA HAa KOjH ce
yrpalyje sametcku  neo  (y
Cyuajy MPHKOJTHIA, Y3HMA Ce 11
je OpsuHa Vmei Hajmamwe 80
knvh)

m uenMTHa  Maca  Kako  je

nedurncano y crasy 3.2.1.2
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performance test
Paragraph 3.3. of
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paragraph 3.3. of to vehicle
9 [Annex 12 X Jtest
3.4.32. Each disc and drum, other than those using
geometric and material checks, shall be
accompanied by the appropriate number of
the suitable brake lining assemblies which
have an approval to Regulation No. 13, 13-
Hor 90.
3.433. In the case where a comparison with the

original brake disc or brake drum is
required, an axle set of original brake discs
or original brake drum, as applicable, shall
be provided.

Kapal

Cran3.3.

(Cran 3.3.

9 |ripurora 12

Hcnirmmarse Tex.
patiiny
KouHHIA BO3IA Ha
iHepuonOM

[ mamoveTpy

arrepa
na

Ipuora 11, 5

cnimiga
e Bo3WIA

3432,

3.4.33.

Caaku uck 1 10601, OCHM OHHX KOjH ce
KODHCTE 3a TeoMeTpHjcKe MpoBepe W
npoBepe MaTepHjania, Ce  I0CTaBbajy
3ajeiHo ca noTpeGHHM 6pojem
onroBapajyhux ckionoBa KOuHHX 0Gsora
KOju cy omobpenn y ckiazy ca
Tpasmnmkom 6p. 13, 13-H wan 90,

Ykonuko je mnorpeGHo mopehewe ca
OPHMIMHATHMM  KOYHHM  JIHCKOM  HJIH
KouHuM noboiuem, oHza, ako je moryhe,
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12, paragraph 3.2.1.2. and Annex

14, paragraph 4.

M replacementpar, 1 Mass of the replacement
part of the
corresponding vehicle”

Add new paragraphs 5.3.6.1.3. and 5.3.6.1.3.1., to
read:

"5.3.6.1.3. Criteria concerning the formation of test
groups with regard to replacement brake
discs in vehicles belonging to categories
Li, L2, Ls, Lyand Ls.

5.3.6.1.3.1.Test group relating to the tests stipulated of
Annex 14.

This test group includes all brake discs
according to the criteria set out in Annex
15."

Paragraph 5.3.7.4., amend to read:
"5.3.7.4. Tests

Each test group (see paragraph 5.3.6.)
within a particular type of replacement
brake disc/drum (see paragraph 5.3.5.)
shall be tested by the Technical Service."

Paragraph 5.3.3.1., amend to read:
"5.33.1. Geometric requirements

The brake discs or drums shall be identical
to the original brake disc or drum in respect
to all dimensions, geometric features,
tolerances and basic design."

Paragraphs 5.3.3.1.1. and 5.3.3.1.2., shall be deleted
Paragraph 5.3.4.1., amend to read:
"534.1.  Geometric requirements

As paragraphs 5.3.4.1.1 and 5.3.4.1.2 plus
the same interface dimensions.

An interchangeable replacement ...

5.3.4.1.1. For discs, the following maximum values
shall be met:

Hpunora 11w crasy 3.2.1.2
Mpunora 12 u crasy 4.2.1.2.
Tpuora 14,

M replacement part, | Maca 3aMeHCKor jaena
onrosapajyher Bosuna®

Yuemu nose cmasose 5.3.6.1.3. u 5.3.6.1.3.1., Tako na
rnace:

,5.3.6.1.3. Kputepujymu 3a opmuparbe HCIHTHUX
rpyna y ciaydajy 3aMeHCKHX ~KOUHHX
JWCKOBA 32 BOBWAA Koja MpHManajy BPCTH
Li, Lz, Ly, LanLs.

5.3.6.1.3.1.McnuTHa rpyna 3a MCIHTHBaba HaBeIeHa
y lMpuiory 14

OBa uCTIUTHA rpyna 0GYXBaTa CBE KOUHe
JIMCKOBE KOjU HCTyIbaBajy KpuTepujyme
nagezniene y [pasunkiky 15.

Cma 5.3.7.4., wiMeHHTH Tako 1 rack:
,53.74. Menurusama

Ceaxa HenuTHa rpyna (BuzeTh cTas 5.3.6.)
yHyTap opeheHOr THMA  3aMeHCKHX
KOUHMX JMCKOBa/00omma (BHIETH CTaB
5.3.5.) Tpeba na Gyne McnMTaHa oa cTpaHe
TeXHMUKe CTyKOe.

Cmae 5.3.3.1., wavennmi Taxo 1 rriach:
,533.1. Teometpujcki saxtesn

Kounu 1ncKkoBH WK 10601M MpemMa CBUM
CBOJUM  ZIMMeH3MjaMa,  TeoMeTpUjcKiM
KapaKTepHCTHKAMa, ~ OJCTYMamuMa W
OCHOBHHM KOHCTPYKTHBHHM NapameTpHva
Tpeba Ma Gyaly WISHTHYHH OPUFHHATHIM
KOUHHMM JINCKOBHMA HiH 0Gomma. ™

Cmasoge 5.3.3.1.1. u 5.3.3.1.2., Tpeba nzbpucarn

Cmas 3.3,

, U3MEHUTH TAKO 1a [IacH:
,534.1. Teoverprjcki 3axTenn

Kao y craBosuma 5.3.4.1.1. u 5.3.4.1.2. u
JONATHO ~ WCTE  JWMMEH3Wje  JOIMpHE
noBpLIMHE.

H3MerHBH 3aMEHCKH ...

534.1.1. V cayuajy mickosa, TpeGa oGe3bemmTh
caenehe MakcHMalTHe BPEIHOCTH:
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M;, N3, Mi, N1, M;, N,
M, N, 05 0, 01 0 M:, Na, 05 0,

Thickness 0.015mm [0.030mm | 040 mm Oxerynane 0.015mm {0,030 mm | #0400 mm

variation acGmmie

Cheek thickness Oucrynarhe

variation JeGbiHe CTpata

o [ismm [20mm [20mm Juicka Lsmm  |20mm  |2.0mm

(for ventilated disc (camo 3a

only) BerTwnpajyhe

Lateral run-out AicKoBe)

friction 0.050 mm* |0.15mm"  [0.15 mm" Bouto xabatue

surface (pukimore 0.050 mm’ 015 mm" | 0.15 mm"

Location bore o o o nonpuie

variation Oucrynaie

“Top hat" cpemmuser orsopa |17 d o

paratllism 0.100mm |0.100 mm  [0.100 mm Fme—

B on Toce o 0.100mm |0.100 mm  [0.100 mm

oo 0.050mm |0.050 mm  [0.050 mm TP — -

T 0.050mm |0.050 mm  |0.050 mm

Friction crpane

surface 32upm |32pm [32um Xparasoct

roughn, Qpukimone 32pm [32um [32um

T N/A in the casc of a floating disc nospuimiie

Ra-value according to 1SO 1302:2002 HITy caysajy mnsajyher mcka.
Bpeanoct Ra y ety ca cranzapiom ISO 1302:2002.
5.3.4.1.2  For drums, the following maximum values

shall be met: 534.12 VY cayuajy noGowa, Tpeda obesbeantn

caenehe Makcumanie BpexnocTH:

M, Ny, O, O . Mz, Ms, N2, Ns,
My, Ny, 01, 0.
Radial run-out friction 0s 04
e 0.050 mm P xaca
surface alMjaio Xabamke 0,050 mm 0,100 mm
Location o o (ppukusone nospue
bore variation Ouctynaibe cpeanttber | 1o o
Ovality 0.040 mm 0.150 mm orBopa
Location face flatness | 0.050 mm 0.050 mm Osazmoct 0.040 mm 0.150 mm
Friction surface < R Panoct ueone crpane | 0.050 mm 0.050 mm
§ 3.5pum 3.5um - -
roughness* Xpanasocr (pukLone N
e T T S —— B 3.5pum 3.5pum
Ra-value according to 1SO 1302:2002 nonpuimie

B " Bpeoct Ra y ciaay ca cranaapiom 1302:2002

Annex 9,

11 2 9,
Title of Part B, amend to read: puno:

) . Hacnos Jlena b, WwiMeRnTH Tako /1a riacu:
"Part B: Conformity of production for

brake discs and drums in cast
iron"

Add Part C, to read:

wleo B: Caodpasnoct TPOH3BO/IIbE
KOYHHX JHCKOBA M jo0oma o
cHBOT JTHBA*

. . Yuemu [leo B, Tako na rnacu:

"Part C:Conformity of production for
brake discs in  martensitic
stainless steel

w»leo B: Caobpasnoct TPOU3BO/IIbEe
KOYHHX /IHCKOBA M jo6oma oj

. mapTesuTHor Hephajyher uennka
I Introduction P phajy

1. Veon

Part C applies to replacement brake discs
approved to this Regulation. Jleo B ce omHOCH Ha 3aMeHCKe KOYHE

AMCKoBE 07100peHe y CKiaay ca OBHM

2.1,

Requirements

Conformity of production is to be
demonstrated through the routine control
and documentation of at least the
following:

Chemical composition

Tpasmnikom.
axtesn

CaobpasHoct nponssombe Tpeba na ce
NOTBpAM  yoGMUajeHNM  KOHTpoTama 1
NoKymeHTaumjom, Gapem y ckiamy ca
crientehum napaveTpiMa:
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Annex 10,

Mechanical properties

Rockwell C  hardness measured in
accordance with 1SO 6508-1:2005.

In each case the measurements must be
made on samples taken from the actual
brake disc or drum.

Geometric features

Brake Discs:

(a) Thickness variation;

(b) Friction surface run out;
(c) Friction surface roughness.
Acceptance criteria

With each application for approval of a
replacement brake disc or drum there shall
be submitted a production  specification
covering:

(a) Chemical composition and its
permitted range, or where
appropriate, maximum value, for
each element;

(b) Mechanical ~properties as  per
paragraph 2.3. and their permitted
range, or where appropriate,
minimum value.

During routine production of an approved
replacement brake disc or drum production
must demonstrate compliance with these
registered specifications.

In the case of geometric features the values
prescribed in paragraph 5.3.3.1.1. for brake
discs must not be exceeded.

Documentation

The documentation shall contain  the
manufacturer’s maximum and minimum
permitted values.

Test frequency

The measurements prescribed in this annex
should be carried out for each production
batch."

Paragraph 1., amend to read:

Brake disc design types for M, N and O
categories (examples)

2.2.

23.

25.

XeMHJCKH cacTaB
MexanHuka caojctsa

Tepaoha o Pokseny, Mepena y ckraty ca
cranzapaom 1O 6508-1:2005.

V cBakom ciyuajy, Mepersa Tpeba BpUInTH
Ha Y30PUHMA y3ETHM Ca CTBAPHOI KOUHOT
JIMCKa WK oGoma.

TeoveTpujcke KapakTepHCTHKe
Kounu nuckosu:

(a) Oncrynamwe nedbiHe;

(6) Xabare GpHKLHMOHE NOBPLIKHE;
(B) XpanaBoct GpHKLIHONE NOBPLIHHE.
KpHTepHjysi npHXBatsbuBoCTH

Caku 3aXTeB 3a XoMosiorauujy oapeljenor
3aMEHCKOr KOYHOT JIMcka MM jo6oia
mopa na Gyme mnponpahen cnenehiom
TPOM3BOJHOM  CrICUNUKALMIOM  KOja
canpiKi NozaTke o:

(a) XeMMickoM cactay M Iberosom
J03BOJBEHOM  OMCery WM, Yy

onrosapajyhim cayuajesiva,
MaKCHMAITHO] BPEAHOCTH 3 CBaKW
CNIEMEHT;,

(6) MexaHMUKHM CBOjCTBUMA Y CKJIally ca
CTaBoM 2.3. H HHXOBOM JI03BO/bEHOM
oncery wumn, y oaroeapajyhum

cryuajesiva, MarkcumaHoj
BPEIHOCTH.
Tokom yoGuuajene NPON3BO/IHLE

ODOGPCHOI' 3aMEHCKOI KOYHOI' JIMCKAa WJIH
noGowa, NpoMIBOAKA MOpa Aa Oyae y

CKIaxy ca O0BUM 3a0eneneHnm
cneundukatijama.
v cayuajy reoMeTPHjCKHX

KapaKTePUCTHKA, CTBAPHE BPEIHOCTH He
CMejy J1a npemaiue BPEAHOCTH MpOIHcaHe
y ctaBy 5.3.3.1.1. 3 KOUHe THCKOBE.

JlokymenTatmja

JlokyMeHTaumja  Tpeba  ma  caupiku
MaKCHMATHE M MHHHMATHE BpPEIHOCTH
Koje je 7103B0AHO npon3Bohat.

Vuecrasioct nenutuBama

Mepeia mpomicaHa y OBOM MpHIOTY
MOpajy ce BPLIHTH 33 CBAKy MPOHM3BOIHY
cepjy.

Ipuroz 10,

Cmas 1., W3MEHUTH TaKo /1a Fiacu:

L

THIOBH KOHCTPYKLITja KOYHIX JHCKOBA 32
Bo3mna Bpere M, N 1 O (pumepH)
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Paragraph 2., amend to read:

"2. Brake drum for M, N and O categories
(examples)

Add a new paragraph 3., to read:

"3, Brake disc design types for Li, La, Ls, Ly
and Ls categories (examples)

One-piece type: brake disc with braking
surface and bell made in a single piece and,
therefore, of the same material

S

Composed fixed type: brake disc having
the braking ring made of steel, while the
bell is of other material, generally
aluminium; the 2 components are rigidly
bounded by a screwed or riveted
connection.

Floating type: brake disc having the
braking ring radially released from the bell,
in order to allow its thermal expansion.

B Diameter of mounting bolt holes
(or thread size in case of threaded holes)

D External diameter of disc

F(i) Inner diameter of friction surface
(inboard)

Cmae 2., W3MEHUTH TaKo J1a IJ1aCH:

2. Kounn noGou 3a osuna spere M, N it O
(npumepH)

Viemu noeu cmas 3., Taxo na rach:

3. TUNOBH KOHCTPYKILja KOUHHX IHCKOBA 32
Bo3ua Bpete Li, La, L, Ly u Ls (npumepn)

Mywn (jenHonmenHu) THM: KOYHH JIMCK ca
KOYHOM  NOBPUIMHOM M IJIaBUHHOM,
HANpaBLeN Kao jeNHOTENHH KoMl H O
WCTor Matepijana

s

K w |

KOMNO3NTHH (DUKCHH THI: KOUHH JHCK,
KO KOra je KOYHH MPCTEH HanpaBibeH 011
YelMKa, @ [aBUMHA  O1  Apyror
MaTtepHjana, OGMUHO aTyMMHMjyM: o0Oa
nema cy kpyro npuuspuwhena ca
3aBPTAbCKOM BE3OM HIIH 3aKOBHLAMA.

MauBajyhn THN: KOYHK AMCK y KOMe je
wsmelly KouHOT mpeTeHa m  rmaBumie
npensulieH paaujaTHi 3a30p 3a TEPMHUKY
AMnaTaLmjy.

B Ipeunnk 0TBOPa 3a BHjKE 32 MOHTAKY
(W BeNHuMHA HABO]a 32 HABOjHE OTBOPE)

D CromauwkH npeunK aicka

F)  YHyTpawn mpeunuk dpuKuHOHE MOBpLIHHE
(ca HyTpalllibe CTpaHe pyKaBLa)
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F(o) Inner diameter of friction surface
(outboard)

H Mounting flange thickness

Disc thickness (nominal)

Disc thickness
(minimal permissible wear thickness)

Tq  Internal diameter
(mounting spigot diameter)

Ty "x" number of mounting bolt holes and pitch
circle diameter

T Overall length of disc”

Annex 13,
Item 8, amend to read:

"8. This test has been carried out and the
results reported in accordance with
Regulation No. 90 as last amended by the
03 series of amendments"

Add a new Annex 14, to read:

"Annex 14

Requirements  for replacement
brake discs for vehicles of categories
Ly, L2, Ls, Ly and Ls

1. Test overview

The tests required in paragraph 5.3. of this
Regulation are detailed as follows
according to the vehicle category.

Table A14/1.

F(o) VYHyrpawbn npeyHHK (pUKLHOHE NOBPLIMHE
(ca cniosLHe CTpaHe pyKasua)

H JleGrbuna MoHTaXKHe npupyGHuLe
Stnew) JleOubiHa ancka (HOMHHaIHA)

Sminy  JeGmbuHa aucka
(103BOJbEHA MHHUMaJIHA 1e0IbHHA)

Ty YHyTpauimbH npeuHuk
(TpedHUK MOHTAXHOT pyKaBlia)

Tay .x“ Opoj OTBOpa 3a MOHTa)KHE BHjKE M
TPEUHHK MOICOHOT Kpyra

Toy  Viynwa ayxuna ancka®

Tpuioe 13,
Tauka 8, W3MEHHTH TaKO 14 IIacH:

8. VcnuTusame je W3BpluieHo W H3BewmTaj o
pe3y/iTaTHMa MCMHTHBAKA je NpHIpema
Tpasunuky  Gp. 90  ywmyuyjyhu
nocenbe H3MeHe 13 cepie 03

Viemu noeu Ipuoe 14, Tako na rrach:

,Ipunor 14

3axTeBH 3a  3aMeHCKe  KOYHe
JHCKoBe 3a Bo3wiaa Bpere Ly, Lo, L,
LiuLs

1. [pernen nenutuBama

HcnutnBawa HaeneHa y crtaBy 5.3. oBor
Mpasuanmka npuvetyjy ce Ha cexchn
HQuMH Y 3aBHCHOCTH OJ  Kareropuje
BO3MIA.
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Static Tabena Al4/1.
bench Alternative
test Vehicle test | dynamometer Cramuxo
test ucnumuave| e | AimepHamuGHo
na P ucnumusane na
Resistance to ucnumnon ounasosempy
static torque cmony
test Hemumuaihe
ornopocTH
Performance | — 323. 341 Ha CTaTiKi
tests according Dry stop test [ Dry stop test MOMEHT
1o Regulation Hennnpame | -— 323 a4l
No. 78 TEXHHAKIX Viennmusame | Henmmisare
324, KapaKTepHeTH Ha CyBHM Ha cyBuM
Wet brake test Kay ckrany ca Kounama Kounama
Tpasiamkom 324,
6p. 78 Henumupaie
325, 142 Ha BIAKHIM
Heat fade test | Heat fade test KOTHUAMA
3.25. 442,
Hcnurusae | Ucnurusaise
Aerpataumie | aerparaunic
TEXHMMKHX | TEXHHUKMX
KapAKTEUCTH | KapaKTepuetH
Comparison | - 3556 VER Ka yeien yenen
test with Testing the | Testing the sarpesawa | sarpesaia
original part dynamic dynamic e 3.26. 443
frictional frictional HenuTHBae enwrisaie | Meniiaise
properties properties ca JWMHAVMYKHX | AMHAMUUKHX
Tntcarity ot | — No vohicle st [5.1 ORI pauionx | ppukiuox
~use Brake disc Aesom cBojcrasa cBojcraBa
dynamometer |thermal Tiposepa Henumnsame | 5.1,
test fatigue test wiTerpuTeTa Ha Boswy ce | Mcnmrupaine
He CIpoBOIN — | TepMHUUKOT
Tpeda 3am0pa Kot
NPUMEIMBATH | KOUHOT JHCKa
uCnHTHBaILE
na
| lwwavowerpy |

For each disc type, at least one test group
(see definition in paragraph 5.3.6. of this
Regulation) requires the "Dry stop", "Wet
brake" and "Heat fade" tests to be carried
out on a vehicle.

3a CBAKM THN KOYHOT JWCKA, 32 HajMame
jenny HCTUTHY rpyny (Bumetn
nedumnuujy y  crasy  5.3.6.  oBor
TpaBiiHMKa) je HEONXOHO ClIPOBECTH
MCTINTHBAME ~ HA  CYBMM  KOWHMLAMa,
HCIHTHBAWE HA BIAKHHM KOUMLAMA M
WCTHTHBAME  Aerpanauije  TeXHHUKHX
KapaKTEpUCTHKA yCNe[l 3arpeBama Ha

2. Static bench test requirements BO3MITY.
2. 3axTeBH 3a CTATHYKA WCIHTHBAWbA Ha
2.1 Purpose HCIIHTHOM CTONY

To verify the resistance of the bell and, in 2.1.
case of floating discs, of the connection
system to the braking ring when the disc is

CBpxa HCIHTHBAMA

IlpoBepa oTnopa rnaBuMHe M, y Ciyyajy
namBajyhux  auckosa, oTHOpa  cCTeMa

22.

subjected to a braking torque.
Test procedure and conditions

Static test performed on special test bench
shown in Figure 1.

Figure 1

2.2.

npuuBpuihiBaa Ha KOUHN MPCTEH Kata je
JIUCK M3JI0KEH KOYHOM MOMEHTY.

TocTyna HeniTHBaMba i ycIoBH

CraTiuko uCnWTHBAE Ce  BpWH HA
CMeUMjaTHOM HCIIUTHOM  CTOMY  KOjH  je
npukazan je na Coinu 1.
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222.

225

Drill a hole on the braking surface of the
disc at a distance from the centre equal to
the effective radius Rd.

Position the disc on the test bench and
fasten it using specific fastening screws.

Connect the bench arm to the hole drilled
on the brake disc.

Apply the force F, specified in Table
A14/22.5., as shown in Figurel.

Record strokes and forces as shown in
Figure 2.

Table A14/2.2.5.

22.1.

225,

Canka 1

M3Gywuma pyny Ha KOUHO] NOBPLIMHM
KOYHOT JMCKA HAa PacTojalby O LEHTpa
Koje je jensaxo epextunHom panujycy Rd.

TlocTaBHTH KOUHH AMCK Ha HCTUTHH CTO
MPUYBPCTHTH Fa MOCEOHHM BHjUMMA 32
(ukcupatbe.

TloCTaBHTH pyviHLy HCTHTHOT CToTa Ha
1 1y HQ KOUHOM AHCKY.

Mpivenumn cuny F, nasenieny y Tabenn
Al4/225., ka0 wWTO je mNpHKazaHo Ha
Canun Crera

3aBeneHHTH XOA H BPEAHOCTH CHIE Kao
WITo je nphKazano Ha Camun 2.

Tabena A14/2.2.5.

Disc Diameter Disc Thickness Tangential force I
i, ) kN] min
5 =4 =8
=150 <200 ) > 10
=3 =8
> 200 <250 >3<4 =10
>4 =12
=3 =8
> 250 < 300 >3<4 =10
>4 =12
=4 =8
=300 <350 >4<5 =11
>5 =14
2.26. N.B.: The test shall be conducted in 2
positions:
2.2.6.1.  Floating and composite fixed disc
With hole on braking surface, coincident
with a connection bush.
With hole on braking surface, coincident
with the centre line between 2 connection
bushes.
2262. One piece disc

With hole on braking surface, coincident
with a fixing hole.

With hole on braking surface, coincident
with the centre line between 2 fixing holes.

Tpeunux oucka TleGouna oucra | Tancempujanna cura F|
Lmm, Lmm, LkN] min
=4 >8
> 150 <200 v =10
=3 =8
=200 <250 >3<4 =10
>4 Z12
=3 =8
=250 <300 >3<4 =10
>4 =12
=4 =8
=300 <350 >4<5 =11
>5 >14
226. HanoveHa: ucnuTnpame ce Bpum Ha 2
nonosxkaja:
2.2.6.1.  Tlnuajyhu u KOMNO3HTHH QUKCHHU MCK
OTBOp Ha KOUHOj MOBPUIMHM MOMIyJapa ce
€a CMOjHHLIOM.
OTBOp Ha KOYHOj NOBPLIMHK Ce MOMyapa
ca Cpe/MIIbOM JIHHHjOM Koja Mponasu
u3meby 2 crojuuLe.
2.2.6.2.  Ilynu (jenHonenHn) auck

OTBOP Ha KOUHO] MOBPLINHH MO7YAAPA ¢
ca pyrom 3a MOHTaKY.

OTBOp Ha KOUHOj MOBPUIMHH CE NOyAapa
ca CPeAMIILOM JIMHMjOM KOja nposasu
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2.3.

3.1.

Figure 2
Movement

Load

Where:

(a) Adjustment stroke of the equipment
(recovery of any clearance between
the hole on the braking surface and the
connection pin to the bench arm);

(b) Load developed by the fastening
screws to the equipment;

(¢) Movement of the brake disc caused
by its rotation with sliding on the
plate of the equipment, when the
disc’s fastening screws bear against
the fixing holes of the disc;

(d) Load supported by the brake disc;

(e) Permanent deformation of the brake
disc (starting from point A).

Test results

The disc shall not permanent deformations
before reaching the force F specified in
Table A14/22.5; the measurement of the
deformation force must be performed at
point A as in Figure 2.

Verification  of the vehicle test
requirements

Test vehicle

A vehicle that is representative for the
selected test group (see definition in
paragraph 5.3.6. of this Regulation) in
respect of which an approval or parts

23.

3.1,

usmehy 2 pyne 3a MOHTaxy.

Camka 2
Kperame

N
®) A

Onepehenne

rze je:

(a) Tlonewasarme xona onpeme
(yknamawe OWI0 Kaksor 3a3opa
n3mely 0TBOpa Ha KOYHO]j MOBPLIHHI
KOUHHLE W KJIHHA 32 NOBE3MBAE Ca
PYUHLOM HCTIHTHOT CTON);

(6) ontepeheme Koje npeHocH
MOHT@KHH BUJaK Ha ONpemMy;

(B) NOMEpaH-e KOUHOT JIHCKA Y3pOKOBAHO
15ETOBOM POTALI{OM Ca KIH3aIbeM Ha
nnouM ompeve Kata ce BHjUH 3a
(ukcuparbe aKMcKa Haclambajy Ha 3u1L
Ppyna 3a MOHTaKy Ha AHCKY;

(r) ontepehewe NPUMEHEHO HA KOUHH
JHCK;

(1) Tpajua nedopmauja Kounor au
(mouem o Tatike A).

Pesysmat uenumisarsa

JIick W cMe 1a  mperpnu  TpajHe
nedopmaije cBe 0K Ce He MOCTHIHE
cuna F wasenena y TabGenn A14/2.2.5;
Mepete  nedopmaliione  ciiie  Tp
wsBpmMTH Yy Taukm A, Kao w0 je
npukazano a Cmun 2.

Mposepa ycxnaherocTn ca saxTesnva 3a
UCMUTHBAKE BO3HIA

Hcnutho Bo3uno

Bosuno koje je pempesent 3a oxaGpany
venuTHy rpyny (BuaetH aeduHMLM]Y Yy
crasy 5.3.6. osor TIpaBuiHuKa), 3a Koje je
MOJAHET 3axXTeB 3a XOMOJIOTALMjy WIH
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3.2.

3.2.1.

323.

324,

3.2.5.

3.2.6.

report for a replacement brake disc 1s
applied for shall be fitted with this
replacement brake disc as well as be
equipped with test devices for testing the
brakes pursuant to the provisions of
Regulation No. 78.

The replacement brake disc shall be fitted
to the wheel in question together with an
accompanying brake lining which has been
type approved according to Regulations
Nos. 78 or 90, available from the vehicle.

Unless a uniform procedure is laid down
for how braking is to effected, the test shall
be carried out following agreement with
the Technical Service. All the tests listed
below shall be carried out on brakes that
have been bedded in.

The same "bedding-in" programme shall
be used for both replacement and original
brake discs.

Service braking system
Brake temperature measurement

This procedure shall be carried out
pursuant to Regulation No.78, Annex 3,
paragraph 2.4.

Burnishing procedure

This procedure shall be carried out
pursuant to Regulation No.78, Annex 3,
paragraph 2.5.

Dry stop test

This test shall be carried out pursuant to
Regulation No. 78, Annex 3, paragraph 3.

Wet brake test

This test shall be carried out pursuant to
Regulation No. 78, Annex 3, paragraph 6.

Heat fade test

The test is applicable to vehicle categories
Ls, Ly and Ls.

This test shall be carried out pursuant to
Regulation No. 78, Annex 3, paragraph 7.

Testing the dynamic frictional properties
(comparison test conducted on the
individual wheel)

For this test, the vehicle shall be laden and
all brake applications carried out on a flat
road with the engine disconnected.

The service braking system of the vehicle
shall be provided with a device that
separates the front-wheel brake from the

322

323,

3.24.

3.25.

3.26.

M3BELITA] O HMCNUTHBAlY  3aMEHCKOr
KOUHOT AMcKa, Tpeba a Gyae onpemmeno
OBHM 3AMEHCKHM KOUHHM JHCKOM, Kao H
ypeljajima 3a ucnHTHBARmE KOuHMUA Y
ckany ca oapendama w3 Ipasunnnka 6p.
78.

3aMeHCKM KOYHM [HCK Ce MOHTHpa Ha
NpenMeTHOM  Touky  sajenno  ca
onrosapajyhom KouHoM 060TOM, Koja je
onobpena npema Ilpasuinuimma 6p. 78
w90, Kojy je nocraBuo mpomssohau
BO3MNA.

AKO He TOCTOjH jeIMHCTBEHA NpOLe/ypa
KOjoM ce ycrniocTassba oarosapajyhu meton
KOUeHa, OHIA Ce HCIHTHBAMWE BPLIM Y
JIOrOBOpY ca TeXHH4YKOM ciyxOom. Csa
HMCTIUTHBAI:A HABE/ICHA Y JIA/heM TEKCTY Ce
BpLUE HA KOUHHLIAMa Koje ¢y Beh yxonane.

Heru nporpam LyXozmapamwa®  ce
npHMelsyje M 32 saveHcke M 3a
OPHIHHAIHE KOUHE JINCKOBE.

CieTem pazHor Kouera
Meperbe TeMrepaType KouHLE

OBaj MocTynak ce CpOBOMM y CKany ca
crasom 2.4. Tlpunora 3 Tpasuniika Op.
78.

TMoctynak yxonasara

OBaj mocTymak ce ClpoBOM Y CKMaly ca
craBom 2.5. Tpusiora 3 Tlpasunnika 6p.
78.

Mleniitparbe 1a cyBiM KouHiuama

OBo HCHTHBAWE Ce BpUWN Y CKIAZy ca
craom 3 TMpwora 3 Tpasmnka 6p. 78.

Hcnutusare Ha BIQKHHM KOYHHLIAMA

OBo HCnMTHBANE Ce BpUI Y CKiazy ca
crasow 6 TTpusiora 3 Mpasmatika 6p. 78.

HMcnurname  nerpamaiije  TeXHHUKHX
KapaKTEPHCTHKA YCIIe/l 3arpeBara

OBO HCIIHTHBaIbE CE NPHMEIbYje Ha BO3MNA
Bpere L, Ly Ls.

OBo WCTIUTHBaKE CE BPUIM Yy CKNaly ca
crasom 7 [lpuora 3 [IpaBuinnka 6p. 78.

VcnuTHBae AMHAMUUKHX  (DPUKLHOHHX
chojctaBa  (ynopeano  HemuTHBaibe
CMPOBE/ICHO HA KOUHHLIM JETHOT TOUKa)

3a noTpeGe OBOT HCIMTHBAMA, BO3WIIO je y
onTepeherom cTaiy, a CBa aKTHBHpaiba
KOUHHLE CE BpUIE Ha PaBHOM MyTy ca
HCKJbYYeHHM MOTOPOM.

CucTem paHor Kouetsa Bo3iIa Tpeda na
Gyne onpemben ypehajem koju omoryhasa
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326.1.

3262.

rear-wheel brake so that they can always
be operated independently of one another.

If an approval or a part report is required in
connection with a replacement brake disc
for the front-wheel brake, the rear-wheel
brakes shall remain inoperative throughout
the test.

If an approval or a part report is required in
connection with a replacement brake disc
for the rear-wheel brake, the front-wheel
brake shall remain inoperative throughout
the test.

Performance comparison test when the
brakes are cold

With cold brakes, the performance of the
replacement brake disc shall be compared
with the original equivalent by comparing
the results of the test below.

Using the replacement brake disc, at least
six consecutive brake applications with
different, gradually increasing ~ control
forces or brake pressures are carried out as
part of the process up to the point at which
the wheel lock, or up to a mean fully
developed deceleration of 6 m/s? or up to
the maximum control force or line pressure
permitted for this category of vehicle, in
which connection the initial speed for the
testing of front or rear wheel brake disc is
as per the table below:

Table A14/3.2.6.2.

326.1.

3.2.6.2.

O/BAjalbe  KOYHMUE  HA  MpPEaHHM
TOUKOBHMA Ol KOUHHUE HA 3AbHM
TOUKOBHMa, Tako Ja OHEe YBEK paie
He3aBICHO jeaHa 0 apyre.

AKO ce 3a 3aMEHCKH KOYHM JMCK 3a
KOUHHUE — NPEABHX  TOUKOBA  TPAKH
XomoJtoramja MM M3BelITaj o
MCTIHTHBAlY PE/IeBAHTHOT [I/1a, KOUHHIIE
Ha 3a/bHM TOYKOBHMA OCTajy HEaKTHBHE
TOKOM YHTABOT HCTTHTHBAIbA.

AKO ce 33 3aMEHCKM KOYHH JMCK 3a
KOUHHIE  3aibHX  TOUKOBA  TPAKH
XoMonoramMja WM wspewraj o
MCIIHTHBAbY PEICBAHTHOr JIe/1a, KOYHHLE
Ha MPE/IbUM TOUKOBHMA OCTajy HEaKTHBHE
TOKOM UHTABOT HCTIHTHBAHA.

Vropeawo  McnHTHBaME
KAPAKTEPHCTHKA KOUHMLA Y
craiby

TeXHUUKNX
XJIaZIHOM

V ciyuajly KOUHMUA Y XJIQIHOM CTakby,
TEXHHYKE  KAPAKTEPUCTHKE  3aMEHCKOT
KOUHOT ZIMcKa ce ynopehyjy ca TeXHWHKIM
KapaKTepHCTHKaMa OpHrHHATHIX
€KBHBAICHTHHX KOUHUX AmcKoBa
nopeljiereM pe3ysiTata HCHTHBaKA KOja
Cy HaBe/IeHa Y Ia/beM TEKCTy.

Kopucrehi 3aMeHCKH KOWHH JHCK, TpeGa
MSBDWINTH  HAJMabe WECT  y3ACTOMHHX
npuTHCaka Ha  Mejany  KOuHHUE Y3
npuMeHy Jpyrauuje, mocteneHo pactyhe
pediepenTHE CHle 1T PHTHCKA Y KOYHOM
BOJY CBE JOK Ce TOYKOBH He GIOKHMpajy,
WIH 0K Ce He JIOCTHTHE MpoceuHa
BPENHOCT YKYTHOT ycriopersa 01 6 m/s?,
WIH JIOK Ce He JOCTHTHE MaKCHMaiIHa
pedpepeHTHa CHITa WM MPUTHCAK Y KOYHOM
Boly Koju Cy 103BOEHH 3  OBY
KaTeropujy BO3WNA, MPU Uemy NOuETHA
Gp3iHa TOKOM HCTIHTHBAKbA KOUHO MCKA
npebe WM 3alibe KouHuue Tpeba na
Oyne y ckiaay ca BPeIHOCTHMA JaTHM y
TaGenM y asbeM TeKCTy:

Test speed inkm/h Tabena A14/3.2.6.2.
Vehicle category | Front wheel Rear wheel Lpsuna mokos ucnumusaroa y km/h
Li. L2 30 30 Bpema sosuna. TIpedru mouax 3adiu moyax.
Ls. La Ls. 70 45 L La, 30 30
Prior to each brake application, the initial felel = =
temperature of the brake disc shall be < 80 ToueTHa TemnepaTypa KOUHOr cKa npe
°C. CBAKOT MPHTHCKA Ha Menaly KOuHHUE
usnocu < 80 °C.
32.63. The brake test described in paragraph
3.2.6.2. also has to be carried out using the 3.2.6.3. VcnutHBame KOYHHMLA OMHMCAHO Y CTaBy

original brake disc.

The dynamic frictional properties of the

3262 ce Taxohe Bpum Kopuihemem
OPHTHHATHOT KOYHOT IMCKA.





image14.png
3434,

3435,

4.1.

4.1.1.

42.

42.2.

Where an  equivalent  replacement
disc/drum approval is sought, two original
brake disc/drum or original replacement
brake disc/drum samples shall be provided
for dimensional and material comparisons.

Where an interchangeable replacement
disc/drum approval is sought, two original
brake disc/drum or original replacement
brake disc/drum samples shall be provided
for dimensional comparison.

Approval

If the replacement part submitted for
approval pursuant to this Regulation meet
the requirements of paragraph 5. below,
approval of the replacement part shall be
granted.

In the case of replacement brake lining
assemblies for vehicles of category L with
a combined braking system in the meaning
of paragraph 2.9. of Regulation No. 78, the
approval must be restricted to the brake
lining assembly combination(s) on the
axles of the vehicle having been tested
according to Annex 7 of this Regulation.

To each replacement part approved there
shall be assigned an approval number
comprising four groups of digits:

The first two digits (at present 02 for the
Regulation in its 02 series of amendments)
shall indicate the series of amendments
incorporating the most recent major
technical amendments made to the
Regulation at the time of issue of the
approval.

The following single digit shall indicate
the category of the replacement part as
follows:

A Replacement brake lining assembly
B Replacement drum brake lining

C  Replacement brake disc

D  Replacement brake drum

The next four digits shall indicate the
manufacture and the type of the brake
lining, the type of disc or the type of drum.

A suffix of four digits shall indicate:

(a) The shoe or back plate or specific
dimension in the case of drum brake

3434,

3435,

4.1.

4.1.1.

4.2.

4.2.1.

422,

Tpebda 00e30enTH OCOBUHCKH CKIION ca
OPHMPHHATHMM KOYHHUM JICKOBHMA HIIH
OPHMrMHATTHHM KOYHHM 0601eM.

Axo ce 3axTeBa 0/100peHe eKBUBAJIEHTHOT
3aMeHCKor Jmcka/nobowa, oHma ce 3a
nopehere aMMeH3Mja M ynoTpeGIbeHnx
matepujaia  KophcTe  ABa  y30pKa
OPUrMHATHMX ~KOUHMX JMCKOBa/1060wa
MM OPHPHHATHHX 3aMEHCKHX ~KOUHHX
nmckosa/ nodowa.

Ako ce 3axTeBa o00Gpeme 3aMeHCKOT
awcka/nobowa, OHAa ce  KOpUCTe J1Ba
y30pKa OpHIHHATHHX KOUHHX
uckoBa/noGoa WiH OpUTHHAIHH
3aMEHCKHM JIMCKOBH/10001IM 32 nopeljerse
JIMMEH3Hja.

Onobpemne

AKO 3aMEHCKM 11€0, KOjH je npenat paju
onoGpea y  cKiany —ca  OBHM
TpaBUIHHKOM, HCIyHaBa 3axTeBe W3
cTaBa 5.y majkeM TeKcTy, onoOpasa ce
XOMOJIOralfja OBOT 3aMEHCKOT Jieia.

V criyuajy 3aMEHCKHX CKJIOTIOBA KOUHHX
obnora 3a  BoO3MIa Bpcte L ca
KOMGHHOBAHHM ~ KOYHHM ~ CHCTEMOM, Y
cmuciy craa 2.9 Ilpasunnmnka 6p. 78,
onoGperbe ce orpaHnyaBa Ha KoMGHHalHje
CKJIONOBA KOUHUX 00/I0Ta Ha OCOBHHAMA
BO3HJIA MCTIUTAHHX Y CKJIally Ca 3aXTeBHMa
u3 Ipunora 7 osor IpaBunnuka.

CsakoM  010GpEHOM ~ 3aMEHCKOM ety
nonesmyje ce Opoj omobpema Koju ce
€acToju of1 ueTHpH rpyne undapa:

lNpse nse wuppe (TpenytHo 02 3a
TpaBUiIHMK HA KOJU je NPHMEHEH HU3
usMena u zomyna 02) o3Hauasajy HH3
H3MEHa M JIONyHa  KOje  YKIbyuyjy
HajHOBHje BeNMKe TEXHHUYKe M3MeHe Koje
cy yuere y [IpaBHIHHK y Bpeme H3laBata
onoGpera.

Cneneha umdpa o3nauaBa peneBaHTHY
KaTeropujy 3aMeHCKOT JIea, KaKo ClIein:

A 3aMeHCKH CKJION KO4HHX 00ora
B 3amencka o0/0ra 10601-KOUHHLE
C  3ameHCKH KOUHH MCK

D 3ameHcku kouHH 10601

Crenehe uetmpu 1udpe  o3Hauapajy
npousBolaya u THN KouHe ofnore, BPCTY
JZMcKa M BpeTy 1060wWa.

UYernpu undpe y HacTaBKy O3HauaBajy:
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replacement brake disc can be regarded as
similar to those of the original brake disc,
provided the values attained in relation to
the mean fully developed deceleration at
the same operating pressures or control
forces in the region of the upper 2/3 of the
curve generated do not deviate by either
£15 per cent or £0.4 m/s* from those of the
original brake disc (see an example of the

curve in Figures 3 and 4).

Figure 3
-Dec-
[m/s?] (+15% or +0.4m/s?)
6

“P-[bar]
Figure 4
-Dec- Limits defining
[m/s2] The tolerance range
6
4 2
i/ /'Replacement brake disc
o / 7 (not approvable)
S| 77/ / replracenent brake disc
(approvable)
2
-P-[bar]
4. Inertia dynamometer test
4.1 Equipping the dynamometer

For testing purposes, the dynamometer
shall be fitted out with the original brake

2.6.4.

Venoperse
[m/s?]
6

Junamuika (puxunona  cpojcTBa
3aMEHCKOT  KOWHOr JIMCKa Ce  MOry
CMaTpaTH CIMYHUM OHHMA Koje moceyje
OPHIHHAIHH KOUHH JIHCK, TOJ1 YCJIOBOM /1
OCTBApEHA CPe/libd BPEHOCTA  YKYIHOT
yCropewa 3a HCTH PaHH NPUTHCAK Wi
UCTy pepepeHTHy ity NpHTHCKA Ha
nenay KOUHHLE y rOpHeM
ABoTpehuHCKOM fieny M0GHjeHe KpuBe He
oznctynajy 3a Buume oa +15% wmm +0.4
m/s*  om BpeaHOCTH NOGHjeHHMX  3a
OpHPHHATHI KOUHH JMCK (BHISTH NpHMEp
nare kpuse Ha Crinkama 3 1 4).

Camuka 3

(#15% wm +0.4 m/s?)

Yenopemwe
-Dec-
[m/s?)

6

Tputuca (6ap)

Cauxa 4

(2/3)

,:" 77 3amenckn koumn anck
7 he 0x105puTh)
7/ / ek
i/ T (moryhe 0106puTH)

4.1.

Tpurncax (6ap)

VcnuTiBame Ha HHEPUHOHOM
JMHAMOMETPY

Onpewa uHavomeTpa

3a  notpeGe  OBHX  HCMTHBaIA,
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42.12.

caliper. The inertia dynamometer shall be
equipped with a constant torque device and
equipment for recording rotational speed,
brake pressure, the number of revolutions
after braking has commenced, brake
torque, the braking period and the
temperature of the brake discs on a
continuous basis.

Test conditions

Inertia mass of the inertia dynamometer

The inertia mass of the inertia
dynamometer shall be set as close as
possible, with a permissible variation of +
5per cent, to the theoretically required
value which corresponds to that part of the
total inertia of the vehicle braked by the
appropriate wheel. The formula used for
calculation purposes is as follows:

1=m - o
Where:
I= rotary inertia (kgm?);

rayn =dynamic rolling radius of the tyre

(m);

m =test mass (part of the maximum
mass of the vehicle braked by the
appropriate wheel) as stipulated by
this Regulation.

Dynamic rolling radius

In calculating the inertia mass, the dynamic
rolling radius (ra) of the largest tyre
authorised for the vehicle shall be taken
into account.

Test mass
The test mass for calculating the inertia

mass shall be as follows:

(a) When testing front wheel brake disc:

m=X-Myen

Myen =max. permitted mass of the vehicle

(b) When testing rear wheel brake disc:

m=y - myen

Myen =max. permitted mass of the vehicle

42.
42.1.

42.1.1.

4212

JAuHamomerap Tpeba aa Oyae onpemibeH
OPHFHHATHOM KOUHOM TI04OM.
Huepumonn auHamMomerap Tpeba na Gyne
onpemmen  ypeljajem  Koji  oGesGelyje
KOHCTAHTHH OGPTHH MOMEHT H ONPeMoM
koja omoryhasa cranHo Genexerse Opoja
oOpTaja, NpHTHCKA Y KOUHOM CHCTEMY,
Gpoja OKpeTa HaKOH TOuETKa KOueHa,
KOUHOT MOMEHTa, BpeMeHa Kouerwa M
TemmnepaType KOUHHX IHCKOBa.

Venosn uenuTHBamba

Hnepumjansa Maca MHEPLUHMOHOT
JHHAMOMETpa
Whepunjanva  maca  WHepuMOHOT

ZIMHAMOMeTpa MojieLasa ce wro je Moryhe
Gmwke (C TONEPAHLMjOM Yy PAcrioHy 01
+5%) TeopHjcKoj TpakKeHO] BPETHOCTH
Koja orosapa nieny ykynHe HHepuje
Bo3MwIa, Koje Koun oarosapajyhu Touak.
@opmysia 3a M3pauyHaBake HHEpUMjaHe
wace je criencha:

1=m - g
Tne je:
1= porauvona usepunja (kgm?);

Fiyn =AMHQMUKH  pamHjyC
nHeymaTHKa (m);

KOTp/bama

m =HCNHTHAa Maca (1e0 MaKCHMajHe
mace BO3MIA, KOjy Koun
oarosapajyhn  Touak), Kako je
npenBihero oBum [pasHaHMKOM,

JlHammKH paniiyc KoTpbarba

spauynasare WHepuijathe mace ce
Bpum ysuvajyhu y 003Mp AMHAMMUKH
pamnjyc  KkoTpsbama  (fn)  Hajseher
MHeyMaTHKa KOjM je  J103BOJbeH 32
YIOTpeGy Ha 0BOM BO3WITY.

Hcnutha maca

Mcnutia  waca  3a  m3pauyHasame
uHepunjane vace onpehyje ce Ha caenehu
Hauun:

(a) KO WCTIMTHBaKka KOUHHMX JMCKOBA
KOYHHLE NPE/Iber TouKa:

m=X - Myeh

myen = najacha 103B0smena Maca B3I

(6) KoI HCMUTHBAKA KOYHHX IHCKOBA
KOUHHLIE 3a/lber TOUKa:

m=y - myen

Mveh = HajBeha J03BOIbEHA MACA BOIIA
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Table A14/4.2.1.2.

Tabena A14/4.2.1.2.

Percentage by mass ni 10 be taken into account

TTpoyenam no sacu m koju he Gumi ysem y 0up

Vehicle X values ont Nvalues gromt | ¥ Yol Bpema Bpeonocmu X Bpeonocmu X | Bpeonocmu
category o) vatin A vatues (ront | (rear axle) Gomuna | (npeoru movax ca | (npeowu movax ca | ¥ (saomwa
wheel with 1 disc) | wheel with 2 discs) g 3 ke "
Kowny ouckar) | 2 xouna oucka) | ocosuna)
Li Lo La, | 5c < Li, La, Ls,
Lebe |7 373 30 Lols |75 37.5 50
422, The initial rotational speed of the 422, Tlovernn Gpoj oOpraja muHamomeTpa
dynamometer shall correspond to the linear o/IroBapa JMHeapHoj Gp3uku Bo3wia o 80
speed of the vehicle at 80 km/h (Ls, Li, Ls) km/h (Ls, La, Ls) wn 40 kmvh (Ly, Lo) n
or 40 km/h (L, L) based on the mean of onpehyje ce Ha OCHOBY  mpoceuHe
the dynamic rolling radii of the largest and BpenHocTH  Hajeeher M HajMamer
smallest tyre of the authorised tyre sizes. JIMHAMHYKOT pamujyca KOTp/bakha
IIHEYMaTHKa 103B0JbEHHX 32 0BO BO3MJIO.
423.  Cooling 423, Xnahemwe
The cooling may be carried out according Xnahemwe ce MOKe BPUIMTH y CKiamy ca
to the test requirements specified in the 3aXT€BUMA 332 HMCNMTHBAKE JaTUM Yy
following Tables Al14. napennoj Tabenn 14.
Preparation of the brake 424, TMpunpema KouHmLe
Disc brakes 424.1.  Jluck-KouHuue
The test is conducted using a new disc with McnutiBame ce BPLIM HA HOBOM KOYHOM
new brake lining assemblies which have JIUCKY C€a HOBMM CKJIONOBMMAa KOYHMX
been type approved according to obora, koju cy onobpeHn mpema
Regulation Nos. 78 or 90 (in the condition Mpasunnmuky 6p. 78 nmi 90 (koju je
as mounted on the vehicle). MOHTHPAH y MCTOM [I0JIOKajy Kao M Ha
Bo3MNY).
43. Alternative dynamometer performance test 43. AJITEPHATHBHO MCIMTUBAME TEXHHYKUX
KapakTepHCTHKA Ha IHHAMOMETPY
431 Burnishing 43.1.  Toctynak yxonasama
According to Table A14/5.1.3.1.1. Y ckmany ca saxtesuva u3 TaGene
Al4/5.13.1.1.
4.4, Service braking system 44. CiicTem pazHor kouema
44.1.  Dry stop test 44.1.  Mcnutusame Ha CyBuM KOUHHLAMA
This test shall be carried out pursuant to OBO HenuTHBAME Ce BpUM Y CKIAy ca
Regulation No. 78, Annex 3, paragraph 3. crasom 3 TMpusiora 3 Mpasuiika 6p. 78.
442, Heat fade test 442, Mcnurusame  erpazaiije  TeXHHUKHX
KapaKTepHCTHKA yCIIe/l 3arpeBatba
This test is applicable to vehicle categories OBO MCIIHTHBAE CE NIPUMErbYje Ha BO3HIA
Ls, Lyand Ls. kareropuja Ls, Ly 1 Ls.
This test shall be carried out pursuant to OBO HMCTIMTHBAIbE CE BPUIM Y CKIALy ca
Regulation No. 78, Annex 3, paragraph 7. crasom 7 [puniora 3 [Npasuinnka 6p. 78.
4.43. Testing the dynamic frictional properties 443. Hcnutnarme JMHAMHYKHX  (PUKIMOHMX
cBojctaBa
With cold brakes, the performance of the VY cnyuajy KOuHHUA Y XJAIHOM CTakby,
replacement brake disc shall be compared TeXHHUKE  KApaKTEPHCTHKE  3aMEHCKOT
with the original equivalent by comparing KOUHOT JIMcKa ce ynopehyjy ca TexHuaKHM
the results of the test below. KapakTepHcTHKaMa OPHIHHAITHHX
CKBUBAJICHTHUX KOUHHX ZCKOBA
nopeljetbem pesynTata HCTIHTHEAILA Koje je
HABEJICHO Y JIAbeM TEKCTY.
4.43.1.  Using the replacement brake disc, at least 4.4.3.1.  Kopucrehn 3aMeHCKH KOUHHM AHCK, Tpea

six consecutive brake applications with

W3BDIINTH HAjMame INecT Y3aCTONHUX
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different, gradually increasing control
forces or brake pressures are carried out as
part of the process up to a mean fully
developed deceleration of 6 m/s%. The
maximum control force or line pressure
have not to exceed the maximum allowed
control forces or line pressure permitted
for this category of vehicle, in which
connection the initial speed for the testing
of front or rear wheel brake disc is as per
the table below:

Table A14/4.4.3.1.

npuTHCaKa Ha  NeAaly  KOYHMUE Y3
npuMeny apyrauuje, mocteneno pactyhe
PpebepeHTHE CHIIe W NPUTHCKA Y KOYHOM
BOJly CBE JIOK Ce HE JIOCTHTHE NpoceuHa
BPENHOCT YKYTHOT ycTiopersa o1 6 m/s®.
Bpennoct makcumanue pedepeHtHe cuie
WIM NPHTHCKA y KOUHOM BOZY KOjH CY
JI03BOJbEHH 33 OBY KATEropujy BO3Wia He
cMejy N1a ce npeKopaue, Npu yemy rodyeTHa
Op3MHa TOKOM HCTIUTHBAHA KOUHO IHCKA
npeme WM 3alme Kounuue Tpeba na
Gyne y cknaay ca BPEIHOCTHMA JaTHM y
Tabeu y fa/bem TeKeTy:

Tabena A14/4.4.3.1.

Vel categon Test speed in ki P— Bpsuna moxoxt ucnumsarea y kn/h
807 Front wheel Rear wheel L . Tlpeorsu mouax 3adrou mouar

30 30 LiLs 30 30

70 45 LiLiLs 70 45

4432,

4.4.33.

Prior to each brake application, the initial
temperature of the brake disc shall be < 80
°C.

The brake test described in paragraph
4.4.3.1. also shall be carried out using the
original brake disc.

The dynamic frictional properties of the
replacement brake disc can be regarded as
similar to those of the original brake disc,
provided the values attained in relation to
the mean fully developed deceleration at
the same operating pressures or control
forces in the region of the upper 2/3 of the
curve generated do not deviate by either +
15 per cent or + 0.4 m/s? from those of the
original brake disc (see an example of the
curve in Figure 3 and Figure 4 of Annex
14).

Integrity test using an inertia dynamometer

The tests are conducted in accordance with
paragraph 5.1. (discs).

A single test per test group is required
unless the replacement part does not
achieve the required number of cycles
before damage or failure (see paragraph
5.1.1.13. or 5.1.1.2.3. of this annex).

The brake should be installed on the
dynamometer in accordance with its fitting
position on the vehicle (rigidly mounted
brake or this installed by means of a stub
axle are exempt).

The temperature of the brake disc should
be measured in as close proximity to the
friction rubbing surface as possible. The
temperature measurement should be

4432,

44.33.

ToueTHa TemnepaTypa KOUHOT AMCKa npe
CBAKOT MPHTHCKA HA Mejany KOYHHUES
usHock < 80 °C.

HcnuTiBae KOUHMUA ONMMCAHO y CTaBy
443.1. ce Takohe Bpum kopuihersem
OPHIHHATHOT KOYHOT /IHCK.

Jlumavuuka  QpuKwiowa  cBOjcTBa
3AMEHCKOT  KOYHOT MCKA Ce  MOry
cMaTpaTH CIMYHUM OHMMA Koje moceyje
OPHIHHAHN KOUHH JHCK, TO]1 YCJOBOM Aa
OCTBApEHa CPelibd BPEAHOCTA  YKYIHOT
yCropewa 3a MCTH PaiHH NPUTHCAK Wi
CTy pebepeHTHy Ccily NpHTHCKA Ha
negany KOUHMLE y roprbem
ABOTPEhHHCKOM Jienty foGujere KpHBe He
onctynajy 3a Buume on +15% unu +0,4
m/s’ 01 BpeIHOCTH  J00MjeHuX  3a
OpHIHHATHH KOURH JCK (BHISTH NpHMEp
nare kpuse Ha Crnkama 3 u 4 Ilpunora
14).

Hcenutupamwe MHTErpHTeTa Ha
MHEPLHOHOM IHHAMOMETPY

VlenmTiBarba ce BpuIE y CKIay ¢ CTABOM
5.1.(avckoni).

3a ceaky HCNUTHY Tpyny NOTPeGHO je
M3BPUINTH jeHO MCMIMTHBAILE, OCHM aKO
3aMEHCKH /Ie0 He OCTBapH notpeGan 6poj
wuksIyca npe Hero wro aohe 10 omrehewa
wiu noma (Buzetu onpendy 5.1. . WM
5.1.1.2.3. oBor npiora).

Kounnia ce MOHTHpa Ha JMHaMoOMeTap y
CKTaNy ca HCHNM MOJ0KajeM Ha BOHIY
(4BPCTO (PHKCHPAHE KOUHHLE HiH KOUHHLE
ca yrpalleHOM OCOBHHOM Cy H3y3eTe M3
HCTUTHBATbA).

Temnepatypa KouHor ancka noboia ce
MepH WTo je moryhe Gike (BpHKLHOHO]
nopunku.  benexe ce  usmepene
BPEAHOCTH TeMmmneparype, a Meroja M
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5.1.
5.1.1.
5.1.2.
5.1.3
5.1.3.1.
5.1.3.1.1.

recorded and the method and measuring
point shall be the same for all tests.

If cooling air is used during a brake
application or between brake applications
inside one braking cycle, the speed of the
airflow at the brake shall be limited to Vair
=033v

Where:

v = vehicle test speed at initiation of
braking.

In other cases cooling air is not restricted.

The temperature of the cooling air shall be
the ambient temperature.

Brake disc thermal fatigue test

This test is conducted using a new disc, an
original brake caliper of the vehicle(s)
concerned and new brake lining assemblies
of the vehicle(s) concerned which have
been type approved according to
Regulations Nos. 78 or 90 (in the
condition as mounted on the vehicle).

Worn brake linings may be replaced during
the test if necessary.

This test is applicable to vehicle categories
Ls, Ly and Ls.

Test conditions

The inertia mass of the inertia
dynamometer shall be determined in
accordance with the requirements laid
down in paragraphs 4.2.1., 42.1.1. and
4.2.1.2. of Annex 14.

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the mean of the
largest and smallest dynamic rolling radius
of the tyres authorized for that vehicle.

Front disc

Test programme

Burnishing

According to Table A14/5.1.3.1.1.

5.1
5.1.1
5.12.
5.1.3.
5.1.3.1.
5.1.3.1.0.

MepHe Tauke Tpeba aa Oyay ucrte 3a cBa
MCTIMTHBAIA.

VKOIMKO ce TOKOM Kouera i u3mehy
JIBA KOUEHA Y JENHOM UMKIYCYy KOuewa
npuMeisyje BastymHo xnahere, GpsuHa
crpyjama Bazayxa TpeGa sa Gyne
orpannyena Ha Vair = 0,33 v,

e je:

V = HCNUTHA Gp3uHA BO3MIA HA MOUETKY
Kouemwa.

VYV mpyrum  ciyuajesnma,  ynoTpeba
pacxaTHOT Ba3yXa Hitje orpaHmieHa.

Temneparypa  pacxianHor
0ArOBapa TEMMNEPATypH CpEANHE.

Bazyxa

MlcnnTiBare TepMHKor 3aMopa KouHX
JHMCKOBA

OBo HCnHTHBaIE ce BpUIM Kopuiherbem
HOBOT KOYHOI JMCKA, OPHPHHATHE KOuHe
nnove 3a oarosapajyhe(a) Bosuio(a) n
HOBHX CKJIONOBAa KOYHMX o0nmora 3a
onrosapajyhe(a) Bosuno(a), o0x06peHo
(onobpena) npema [pasisiky 6p. 78
win 90 (koju je MOHTHPaH y MCTOM
TOJI0Kajy Kao | Ha BO3MITY).

AKO j& 0TpedHo, noxabane KouHe o6ore
€€ MOr'y 3aMEHHUTH TOKOM MCNUTHBAbA.

OBO HCIIHTHBAE CE NPHMERYjE Ha BO3HIA
Kkateropuja L, L u Ls.

VCI10BH HCMHTHBAHA
Hnepumjansa Maca MHEPLMOHOT
MuHamomeTpa ce onpehyje y ckany ca
3axteBuma u3 crasoa 4.2.1., 42.1.1. u
4.2.12. Tipunora 14.

Bpoj obpraja auHamomeTpa oOaroBapa
JMHEApHO] WCTIMTHO] OP3UHM BO3WIA M

onpehyje ce Ha ocHOBY mpoceuHe
BpemHoCTH  Hajseher M Hajmamber
AWHAMHUKOF  pamMjyca  KoTpbaiba

HEYMAaTHKA 7103B0JbEHHX 32 OBO BO3MJIO.
Jluck npezmer Touka

TIporpam ucnuTHBaMba

Ioctynak yxonasarwa

VY ckmamy ca saxteuma u3 TaGene

Al4/5.13.1.1.




image190.png
Table A14/5.1.3.1.1.

Tabena A14/5.1.3.1.1.

Burnishing Vxooasare
3 i N H s H
H 3 5% g IR A 2 [ &
s| g £ 5|55 €% HEHEAERE ]
S 25| 82| 3 S 2E § |3
3 S1EEs| § |8 NEAE |z
3 3% S |Fiz & $
H
kgl | k]| fhomn| sl | oy | ) [ms] kel |tk | fhmmi| ]| oC1 | -1 [mis]
MAX MAX
5%/
1 disc 80 30 4 100 60 30 1 80 30 4 100 60 30
q.ty
5.13.12. Fatigue test 5.1.3.1.2. McnnTBame TepMUYKOT 3aMopa
According to Table A14/5.1.3.12. V cknany ca saxtesuva w3 Tabere
Al4/5.1.3.1.2.
Table A14/5.1.3.1.2. Tabena A14/5.1.3.1.2.
Thermal fatigue test Henumusarve mepsuwioz 3avopa
3 tel|l 8 £ N H S £3
3 B g £33 3 ] H ] S3
AN S PR iz 3 RS ERES
NE AR IR AL A A Y RIS SsElfid gese
S s < = S (S |52|5§(3%°% S|S%| ¢ s £3 2 3 %
R IR I N - S R A S|ss|f §|s5ESg |85t
ER IR IR I R 2E 2 HEH R
s 5|58 Fiz £ I ShRNEEE
= - 3= 2 s 3
1ke] \fhowni| ki) fmist| oCq | [s] | =1 | (i) Ikg] |[km/h] Is] [mls]
/- 10
°C
1 1
- 5%/ 5%/
Therm| 50% [Temne| 50%
discs 5 7 100 (a) 30 5 20 | Opoi 5 7 100 (a)| 30 5 20
al aty Vmax pa::p Luckosal Vmax
2 2 <
- 75%/ 5%/
(Functi| 80% Dyuik| 80%
onal discs Vmax 5 8 200 - 1 30 lusonal opoj Vmax 8 200 - 1 30
aty 0 cxons
3 [100%/] 3 [100%/]
Mech| dises [29% | s [ 10 [200 [ — | 2| 30 Mexa| opoj [ 0% s [ 10 [200 | — | 2| 30
Vmax Vmax
anic | _qty P
Steps from 1 to 3 = 1 cycle: repeating for a total of 20 cycles (= 160 ®ase |-3=1 umkn oHaBbame yKynHo 20 unkiyca (= 160
brakings) Koueiba)
(a) Starting temperature of the 1 braking only (@) TloveTna TeMnepaTy pa cavo npH MPBOM KoWeiby.
(b) Incase of early wear of the friction material of the pads, the use of (6) ¥ caywajy npeBpeneHor XaGara (PPUKILIOHOT MaTEpHjaTa
another pads set is allowed: in this case, before completing the test, the II0UILLA, 103BOEHO j& KOPHCTHTH JIPYTH KOMILICT ILIONHIL; Y OBOM

new pads set must be bumished according to paragraph 5.1.3.1.1,

always using

he brake disc under test

Cllyajy, Ipe JABDIICTKA MTIITHBAILA, TPEOA HIBPLINTH YXOABAILE
HOBIX TI0MIA Y cKany ca crasow 5.1.3.1.1, yeex kopuctehi
KOUMI JIMCK KOjit CE M0ABPIABa HETHTHBAS

5.14.
5.14.1.
5.14.1.1.

Rear disc
Test program

Burnishing

5.14. JIuck 3aber Touka
5.1.4.1.  Tlporpam ucnnTiBama

5.1.4.1.1. Tlocrynak yxoaasamwa
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According to Table A14/5.1.4.1.1.

Y cknagy ca 3axteBuma M3 TaOene

Al4/5.14.1.1.

Table AL4/5.1.4.1.1. TabeanAl4/5.1.4.1.1.
Burnishing Vxodasarwe
3 R s s 33
R R A 2 Pl s Sty $5:
HEIR IR 5 ¥ B 2] ¢ |eEEl ¥ IS8,
sl gl 55] 5|52 3 EISS] S S] 2|28 £ 8853
Slel ]3] ] e8 Y Slsg| S| &) 5|8s8 = 28
HENEEAEE 5 E 5 &7 3 & 3
3 5% = g s |F * N
k] | (kv |fkm/h]| fm/s’] |[°C] Max][—] [m's] [kg] | fhm/h] [~ [ms,
1 150%] 60 | 30 2 100 60 30 1 150%] 60 60 30
5.1.4.1.2. Fade test 5.14.12. Hcnutnsame —jerpajauuje  TeXHHYKHX
KapaKTepucTHKa
According to Table A14/5.1.4.1.2. Y cknany ca saxtesuva w3 TaGene
Al4/5.1.4.12.
Table A14/5.1.4.1.2. Tabena A14/5.1.4.1.2.
Fade test Henumusaroe dezpadayuje mexmucus kapaxmepucmuca
: 5
% o oE g
" c2| . ¥ £ H
) R s ) g8
s s | 5|82 IS8 Tl 5| ¢ §§ 23
5 NS E JEE ] 1)t 33 flse
S 1S E€ |5 55T HE HIEREE
| & I|s|2S gl & |85 S|Ss| § 3| g S8 2|3
B S8 ed el £ 0% HIBEARIE £5] 3 |i:
g S| ss|88| %8s E I gl & |58
S SS|5E & [=53 F| S| H S3
< a3 ¢ $3 5 =3
g H 4
[kg] | lhm/h] | [km/h] \[m/s°]| - [°C] Is] | [~] [m's] [kg] | [km/h] | [km/h]|[m/s*]| [°C] Is] | [~] [m/s]
MAX MAX
1] 500 [ J0% 1 20% |5 ] 00 [ 30 | 1s |10 1] 500 | 40% [20% 15 00 |30 | s |10
Vmax|Vmax Vmax |Vmax
5.1.4.13. Fatigue test 5.1.4.13. Mcnumusame Tepmikor 3avopa
According to Table A14/5.1.4.1.3. V ckmany ca saxtemmva ms TaGene
Al4/5.14.13.
Table A14/5.1.4.1.3. Tabena A14/5.1.4.13.
Thermal fatigue test Henumusarse mepwuuxoz savopa
o~ E
< N
x N © £% s ] 3
El ¥ 58|58 SO I silie §
23 [ 3| ElSEsE] 5t el 5 | B . |35|E5] )58
2| % S| s |25[25| 8 g < |88 & S § |55l e85
s| gl 5 | 3| L |55 EE 23 3|88 RN EH R
IR S S|3g TS|y | Sl88e
AN R ek RN
K Ee R S = S8l 2 5
E 3 4 S HE §
§ S £
1kgl| kmmp |pommi| sy cr | gs1 | =1 sy kel | kmmp {pmm| sy er | st =1 sy
10°¢ 107
1 1
Ther |« | 40% | 20% ® o | 40% | 20% ol
mal [20%) Vmax |Vmax| 3 [100 30 5 20 50%| Vmax |Vmax 3 100 30 5 20
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50% 50%
Vimax ® ) Vmax ®
2
il g0 60% oy o | 60%
iSO a0 5 | 4 [200) = | 1|30 ot 20%| ymax 0| 5 | 4 [200 [ — | 1| 30
75% e 75%
Vmax @ Vmax ©
40% 0%
Vimax ® Vmax ®
3 % 3 %
.nechoon/nv;‘zw 5|5 200 | 2] 30 Mexa[90% v;’:: ol 5| 5 [200] — | 2| 30
anic aKa)
60% 60%
Vimax @ Vmax ©

Steps from 1103 = I cycle; repeating for a total of 20 cycles

= 160 brakings)

@ase 1-3= 1 wikayc; nowasmarse ykymio 20 wikyca
(= 160 kouersa)

(a) Starting temperature of the 1** braking only (a) TloueTHa TemnepaTypa camo fpu MPBOM KOUCHbY.
(b) Disc diameter <245 mm (8) Tpeunuk wcka < 245 mm
(c) Disc diameter > 245 < 280 mm (8) Tipeunuk wicka > 245 < 280 mm
(d) Disc diameter > 280 mm (1) Tpeunuk wicka > 280 mm
(€) In case of carly wear of the frction material of the () Y caywajy npespevenor xadama  pukimonor
pads, the use of another pads set is allowed; in th VaTepHjaa I0UHIA, I03BOEHO je KOPHCTHTH ApYTH
before completing the test, ads set musf KOMILICT IUIOHIA; Y OBOM Caydajy, Npe 3aBpiieTka
burnished according to paragraphs  5.1.4.1.1. — WCTMTUBAILS, TPEGA WIBPUINTH YXOQBAILE  HOBHX
5.1.4.1.2., always using the brake disc under test naouna y ckaany ca crapow 50411, - 5.1.4.1.2,
yBek kopctehu KOWIM MK KOjM Ce moABprama
MCTIHTHBAILY
5.1.5. Test result (brake disc thermal fatigue test) 5.1.5. Pesyntatu  mcnuTHBama  (MCTIHTHBaHE

The test is regarded as having been passed
if the cycles prescribed i

(a) Tables A14/5.1.3.1.1. - 5.1.3.1.2. for
front discs

(b) Tables Al4/5.14.1.1. — 5.1.4.12. -
S, for rear discs

are completed without damage or failure.

If less than 20 cycles, according to
"Thermomechanical Fatigue test" in Tables
A14/5.13.12. and Al4/5.14.1.3., but
more than 15 are completed without
damage or failure, then the test must be
repeated on a new replacement part.

Under these circumstances both tests must
complete more than 15 cycles without
damage or failure for the part to have
passed the test.

If less than 15 cycles are completed before
damage or failure, then a test should be
conducted on the original part and the
results compared.

If the damage of failure point is no worse
than the quantity of cycles of the original
part — 10 per cent, then the test is regarded
as having been passed.

TEPMHUKOT 3aMOpa KOUHOT JICKa)

HcnuTuBame ce cvMatpa ycrewHnm ako cy
LHKJYCH NPOMHCAHH y:

(a) TaGenama Al14/5.1.3.1.1. — 5.1.3.1.2.
34 INCKOBE NPE/IHer ToYKa

(6) TabGenama A14/5.14.1.1. — 5.1.4.1.2.
- 5.1.4.1.3. 3a aMcKOBe 3a/liber TOUKa

usBpiuenn Oes owrehera win joma.

AKO je, y cKuany ca ,MCIUTHBAHEM
TEPMOMEXAHHHUKOT 3aMOpa“* HABEICHHM y
TabGenama A14/5.1.3.1.2. n A14/5.14.13.,
mawe on 20, anu Bume on 15 umkayca
3aBpuieno 6e3 owrTeliera win Joma, oHaa
Ce OBO WCIHTHBAKE MOPA MOHOBHTH Ha
HOBOM 3aMEHCKOM JIefty.

on oBum ycrosnma, na 61 ce pesynTatu
HCTIMTHBAMA CMATPAIH MO3HTHBHHM, €0
Mopa 12 u3apskK Buie o 15 unkyca Ge3
owrTehewa HiM  JoMa  TOKOM  0ba
HCTIHTHBAA,

Ao je Mare 011 15 umKTyca 3aBpLIeHo npe
HacraHka owrtehiea WM JioMa, y TOM
cryuajy  notpeGHo  je  wsmpuuTH
MCTIUTHBAtbe HA OPWIMHATHOM Jeny W
YNOPENHTH pesyiTate.

Axo 6poj akyca 10 omrehersa win joma
Huje  mawu  on  Opoja  umkiyca
OpHTHHATHOT fiena ymameHor 3a 10%
cMarpa ce J1a je HCUTHBAMbE YCMELIHO.
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5.1.5.1.

5.1.52.

Damage or failure, in this context, means:

During the test:
Temperature exceeds 600 °C.
After the test:

(a) Contact between caliper and disc;

(b) Cracks, permanent deformation or
breakings;

(c) Abnormal wear;

(d) A 0.150 mm maximum increasing of
run-out, compared to the initial value
measured before the test, is allowed;

(¢) A 0250 mm maximum run-out is

allowed;
(f) A 0.100 mm maximum (for "full
floating" disc) straightness

increasing, compared to the initial
value measured before the test, is
allowed."

Add a new Annex 15, to read:

"Annex 15

Criteria for groups of discs for
vehicles of categories Li, L2, L3, L4

and Ls
I

1.2.

Definition of the disc braking surface
width

Braking surface means the surface of a
brake disc on which the brake pads work.
The braking surface width is calculated
between the disc outer diameter and an
internal diameter defined as follows:

Case of braking surface with lightening
(holes, slots, wave, etc.) on the braking
surface (Figure 1) only: 3 mm towards the
centre of the disc from the end of the
lightening.

Case of braking surface with lightening
(holes, slots, wave, etc.) with distance from
the disc’s internal diameter lower than 5
mm (Figure 2): diameter of the brake disc

Owrehemwe nin JIOM y OBOM KOHTEKCTY
noapasymesa:

5.1.5.1. Tokom ucnutuBama:
Temnepatypa npenasn 600 °C.
Haxkon ucnnrupama:

(a) KkoWTaKT WMely Kouwe mioue u
JIMCKa;

(6) nykotuHe, TpajHa aedopmaija win
JIOMOBH;

(B) HeyoOHuajeHO Xabarbe;

(r) makcumanHo TioBehawe XaGawa OI
0,150 mm, y nopeljetsy ca novertonm
spenmomhy Koja je Wimepena mpe
HCTIHTHBaMA j& I03B0JbEHO;

(1) makcnmao xadase o1 0,250 mm je
J1103BOJBEHO.

(h) makcumanHo oACTynake on
pasHocTH (3a motnyHo mimsajyhe
ickose™) on 0,100 mm, y nopehery
ca mouetHom Bpenmowhy Koja je
H3MepeHa Tpe  MCMUTHBAaKbA  je
J103BOJbEHO."

Yuemu nosu Ipuroe 13, Tako na roacu:

»puaor 15

Kpurtepujymn xoju Baxe 3a rpyme
JIMCKOBa 3a Bo3uia Bpere Ly, La, La,
LinLs

1. OnpehuBame UHPUHE KOUHE MOBPIIMHE
wicka

KouHa MOBpUIMHA 03HAYaBa MOBPLIHHY
KOUHOr 1HMCKa Y3 Kojy ce kpehie miounua
ounnue. Illupusa  Koune nOBpuIHHE
wspauyHaBa ce Kao pasnuka m3mehy
CMOBLHOT  NPEYHHKA KOYHOT JMCKA M
yHyTpaler npeunnka, Koju ce oapehyje
Ha cnenehn HauuH:

11 Ciyuaj KouHe MOBpIIMHE ca LyMbUHAMA
(pynava,  npopesia,  BanoBHTHM
KIbeOOBHMA, WTIL) CaMO Ha MOBPLIMHH
xounuue (Crnka 1): 3 mm npema uenTpy
KOUHOT JIMCKa O/1 Kpaja Iy TbHHa.

12. Cnyuaj KouHe MOBpIIMHE ca LIyN/bUHAMA
(pynava,  npopesiMa,  BATOBHTHM
KIbeGOBHMA, HTIL) KAZa je yIabeHOCT Ol
VHYTpallbe MBHLE ANCKA Mama 01 5 mm
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1.3.

14,

undercut.

Case of braking surface with lightening
(holes, slots, wave, etc.) which terminate
inside, outside the brake disc undercut
(Figure 3): diameter of the brake disc
internal undercut.

All other cases: internal diameter defined
by the radial width of the largest
combinable pad, to which 3 mm need to be
added (Figure 4).

Figure 1

Figure 2

Groups of discs

"Group of discs” means a grouping of

similar discs, so that the tests performed on
a single disc are considered valid for the

1.3.

1.4.

(Cimka 2): npevHUK 3a30pa KOYHOT AHCKa.

Cilyuaj KOuHe MOBPLIMHE €A LIyN/bHHAMA
(pynama,  npopesuma,  BaTOBHTHM
KIbeOOBHMA, MT/L) Koje Cy ycMmepeHe Ka
VHyTpa, BaH 3a30pa KouHor Aucka (Ciuka
3): npeuHHK yHyTpawser 3a3opa KOuHOr

ZHCKa.
Cei  ocTanu CciyuajeBH:  yHYTpauiibi
NpeYHuK nedunmcan panmjanHom

uMpHHOM Hajbehe KOMTOSHTHE MioUMLE,
Ha Kojy TpeGa goxari 3 mm (Cika 4).

Camgka 1 Canka 2

I'pyne nuckosa

Tpyna  Ouckosa™  osnavaBa  rpyny
CIMYHHX IMCKOBA, TAKO J1a C& HCTIHTHBARA
KOja ce BpIUE HA jEIHOM JMCKY cMmarpajy
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linings;

(b) The variant in the case of a
replacement disc or replacement
drum.

ol -]

Digital suffix indicates the
“Test Group / shoe / back plate /
specific dimension of the

replacement part

Digital series indicates
(manufacturer and)
the type of the replacement part

1 digit (A to D) indicates the
category of the replacement part

2 digits indicate series of
amendment (01 to 99)

Example:

[cloos s9f/or 244

Test Group No. 07248

Type No. 00359

Brake disc

02 series of amendments

43.

4.4.

4.5.

The same Contracting Party may not
assign the same number to another
replacement part. The same type approval
number may cover the use of that
replacement part on a number of differing
vehicle types.

Notice of approval or of extension or
refusal of approval or withdrawal of
approval or production  definitively
discontinued of a replacement part
pursuant to this Regulation shall be
communicated to the Parties to the 1958
Agreement which apply this Regulation by
means of a form conforming to the model
in Annex 1 to this Regulation.

There shall be affixed, conspicuously and
in a readily accessible place, to every
replacement part approved under this
Regulation, an international approval mark
consisting of:

(a) THN nanyye WK KOYHE YEsbYCTH MIIH
crieunuuHy BeMUMHY Y Cilyuajy
06s10ra 10601-KOUHHLIA;

(6) Bapujauty y ciyuajy 3aMeHcKor
JZIMCKa MITH 3aMEHCKOT 10Go1a.

Lingype y nactaky osnasianajy
weniy rpyny/manyuy/iiocehy
nouy/cnewidimy BeTIHY
savencror ziena

Hurs ungpapa osasiasa
(mposeobasa )
T 3avencKor ziena

1 o3maka (A 10 D) osnasiana
KaTeropijy 3aMeNcKor ena

2 unppe osnasavajy nis
m3mena i gonyna (01 10 99)

Tpumep:

[o2cloos sof/or 243

M a rpyna 6p. 07248

Tun Gp. 00359

Kounn anek

Cepuja mvera 02

4.3.

4.4,

4.5.

Mcra yroopHa cTpaHa He MOXe na
JIOZIeIUTH MCTH GPOj APYrOM 3aMeHCKOM
neny. Hern 6poj Xomosorauuje THma
MOXKe 1a TOKpHje ynotpeGy — oBor
3MEHCKOr Jiefla KOJI BHIIE PAsiuuMTHX
THTIOBA BO3WJIA.

Vrosopue ctpase Criopasyma u3 1958.
roMHE Koje mpuMerbyjy oBaj ITpaBuaHuk
Guhe  obaseliTeHe O  J0/EIbHBAkY
XoMoioratuje, npoLMpery
XoMorioraiije, oxGujamy Xomornorauuje,
TOB/IA4eHbY XOMOJIOralije WK MOTIYHOM
NpeKu1y MPOM3BOMME 3aMEHCKOT Jesia
npema osom [lpaBuinmky myTem oGpacua
KOjH je y CcKiaay ca MOIE/IOM JaTHM y
Mpusory 1 osor [Npasunsnka.

CBaku 3aMEHCKH JIe0 KOju je 0106peH
npema osow [lpasiminuky he Guri
O3HAueH jaCHOM M aKo J0CTYNHOM
melyHaponHoM XOMOIIOTalHOHOM
03HAKOM Koja ce cactoju u3 cneaehnx




image195.png
2.1.

2.2.

2.3.

2.3.1.

2.3.2.

entire group of similar discs.

Discs belonging to the same group must
have following features, as indicated at
following paragraphs from 2.1. t0 2.9.

For a given group of discs, the approval
tests may be performed on one disc,
belonging to the group, subjected to the
highest braking torque and to the largest
energy to be absorbed.

The similarity between the discs is defined
by following grouping criteria, that must
be simultancously fulfilled:

Same type of the reference disc for that
group (one piece, composed fixed or
floating).

Braking surface material to be chosen
among those listed at paragraph 5.3.3.2.2.;
other materials can be used provided that,
under approval, they are declared with
equal demonstration of test results
according to paragraph 8. In this case, the
extension applies to all groups listed in
Table 3 for dimensions equal or lower to
that demonstrated.

Braking surface lightening: any solution is
allowed (holes, slots, wave, etc.) provided
that:

For discs having the same diameter and
thickness: the mass change of the braking
surface swept by the pads must be within
the range of + 20 per cent with respect to
the reference disc.

All other cases: the ratio between the area
of the disc braking surface, as defined in
paragraph 4., and the lightening area (sum
of the area of holes, slots, etc.) must match
those of the reference disc, with tolerance
of - 20 per cent maximum.

Examples:
R reference disc, @ 300 mm:

Outer diameter 300 mm, radial width of the
braking surface 36.5 mm > total area A =
302 cm2

Lightening on the braking surface: 64 holes
diameter 7 mm > total area

B =24.6 cm2
A/B ratio=12.3

2.1,

22.

23.

23.1.

232.

BakeNnM 3a ety rpyny CIMYHUX JHCKOBA.

JIMCKOBH KOjH MpHMazajy HCTOj rpymH
TpeGa 1a MMajy CIIMYHE KapaKTepHCTHKe,
Kao wWTo je HapeneHo y cnenehum
crapoBuma 2.1.-2.9.

Y cnyuajy mate rpyme  amcKosa,
XOMOJIOTaLHOHa HCTIMTHBAbA CE  MOTY
M3BPLIMTH HA jeIHOM JIMCKY KOjH MpHMana
OBOj TPYMH  JIMCKOBA, Y3  MpHMeHy
MaKCHMATHOT  KOUHOr  MOMEHTa M
ancopiuuje  MakcHMajiHe  KOJMUMHE
enepruje.

Cnuuna mpupona auckosa onpehena je
cenehum KpuTepHiymiMa 3a dopMHparbe
rpyna koje ce MOpajy 3alOBOJbHTH
HCTOBPEMEHO:

Hern tun pedepeHtHor aucka 3a OBy
rpyny (MyHu jeJIHOJENHH, KOMMO3HTHH
ukcHM K mBajyhu).

Onabip Matepwjana KouHe moBpimHE ce
BpwK Melly OHMMa KojH Cy HaBeIeHH Y
crasy 5.3.3.22. Mory Outi onaGpann
JIpYTH MaTepujanu, Moa yCIOBOM ja ce,
aKo je 703BOTbEHO, MOTBPIH 1ia Aajy HCTe
pesyJimate  MCIMTHBAWA y CKialy ca
onpendama u3 crapa 8. V ToM cryuajy,
NpOUIMpEHe Ce OIHOCH Ha CBE rpyme
nasenene y TaGen 3, uju cy auvensuje
CIMUHE HIH Mathe Ol HABEICHHX.

Kouna nospwmma ca  WymubiHaMa:
7I03BOJbEHO je OMIO  Koje pewere 3a
wynbuHe  (pyne, Npopesu, BajOBHTH
KIbe6OBH, HTIL) oA cienefinM yciosuma:

Cniyuaj MCKOBa MCTO MpEuHUKA W HCTe
nebsbUHE: MPOMEHa Mace KOYHE MOBPLIHHE
Ay’ Koje ce MIouMLIa OMepa, Mopa GHTH
y onery onctynama +20% y onHocy Ha
pedepenTHu aHCK.

CBM oCTanu CiyuajeBu: ONHOC KOUHE
MOBPLIMHE MCKa, Kao WTO je nedHHHCcaHo
v cTaBy 4. u nOBpHHE WyTbHHA (YKYTH
TOBpWIMHA CBMX pyna, mpopesa, WTAL.)
Tpeba  Ja  ONroBapa  BPENHOCTHMA
noGMjeHuM 3 pedpepeHTHU AMCK  Ca
MaKCHMATHOM TosIepaHiLijom o1 20%.

Tprviepu:
Pedepenmin ek Tina R, © 300 mm:

CromHi npestitk 300 mm, ca panujasHom
WIMPHHOM KouHe MoBpUIHKE OA 36,5 mm >
ykynHa nospuinsa A = 302 cm?

IllynsbuHe Ha KOUHOj MOBpUIHM: 64 pyne
npeyHHKa 7 mm > yKynHa NoBpUIHHA

B =24,6 cm2
Ontoc A/B

23
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2.4,

2.5.

2.6.

S disc O 28

Outer diameter 285 mm, radial width of the
braking surface 41 mm > total area A =
314 cm?

Lightening on the braking surface: 60 holes
diameter 7 mm > total area

B =23 cm2
A/B ratio = 13.7

S disc may belong to the same group of R
reference disc, as the 13,7 ratio is greater
than the 12, ratio of R disc.

T disc © 260:

Outer diameter 260 mm, radial width of the
braking surface 29 mm > total area A
210 cm?

Lightening on the braking surface: 64 holes
diameter 7 mm > total area

B =24.6 cm2
A/B ratio = 8.5

T disc may not belong to the same group of
R reference disc as the 8.5 ratio, — 31 per
cent with respect to the 12.3 ratio of R
disc, therefore over the specified tolerance
of - 20 per cent maximum.

Same material and mechanical properties,
as specified in the international standard
for materials, or higher, for the bell.

In the case of disc with steel bell,
compared with the disc tested for approval
with aluminium bell, the exception of
belonging to the same group is allowed;
the reverse is not allowed.

Same material and mechanical properties,
as specified in the international standard
for materials, or higher, for the
bell/braking surface fasteners.

Spokes of the bell with full/empty ratio —
measured on the average circumference
between end of the mounting face and
beginning of the braking surface — within
the range + 20 per cent, thickness within
the range (+ 30 per cent) = (— 10 per cent)
and same mechanical properties, as
specified in the international standard for
materials, with respect to the reference

2.4.

25.

26.

Huck tuna S O 285:

CriosHi npeunnk 285 mm, ca pazujanHom
WHMPHHOM KouHe rosplinie o 41 mm =
yKynHa nospimsa A = 314 cm?

Ilynbine Ha ko4uHOj noBpuiHu: 60 pyne
npeurika 7 mm > yKyIHa MoBpLIHHa

B=23cm2
Omwoc A/B = 13,7

Jluck tHna S Moke 1a npunaza MCToj
TpyH Kao 1 pedepenthi auck THNa R, jep
je mweros oaxoc o 13,7 sehu ox 12 (omHoc
Aucka THna R).

Juck tana T © 260:

Cnosbhu npeuruk 260 mm, ca panujanHom
UIMPHHOM KOUHE NOBpUIHE 07l 29 mm >
ykynna nospumna A = 210 cm?

ILlynbiHe Ha KouHoj moBpuMHM: 64 pyne
npeuHuka 7 mm > yKynHa nopuimHa

B=24,6cm?
Onroc A/B=8,5

Jluck tina T He Moke 1a mpunaza HToj
TpymH Kao 1 pedepenthi auck Thna R, jep
Weros ofHoc on 8,5 — wuskocH 31% on
onHoca 12,3 3a muck Tthna R, koju
npematuyje MaKCHMaKCHMaTHY
nedurncany Tonepanimjy oa 20%.

Mcre  KapakTepicTHKe  Matepujana  m
MeXaHHUKa CBOJCTBA Ko LITO je HaBeneHo
y  wehyHaponsom  cramiapny  3a
Matepujare, mww Gomem y ciyuajy
riaBumHe.

V caiyuajy Zmcka ca rIaBaHHOM OJ1 YeNHKa,
y nopeljersy ca IMCKOM Koju ce nojBprasa
XOMOJIOTaUMOHOM ~ HCIIHTHBaWY,  Ca
FNIaBUHHOM O AllyMHHHjYMa, I03BOJLEHO
je HampaBHTH M3y3eTaK Kana je y mHTamby
3aXTeB Kojii ce THYE MPHNAHOCTH HCTO}
rpynu. O6prytn  pemocrien  Huje
JI03BOJEH.

Hcre  kapaktepicTHke  matepujana M
MeXaHHUKa CBOJCTBA KO LITO je HaBeneHO
y  wehyHaponsom  cramiapny  3a
Matepujane, W Gomem y ciyuajy
enieMenaTa 3 npruBpulhinBare
[IABYHHE/KOUHE TOBPLIMHE.

3ynuM  Ha  IaBYMHH €A OIHOCOM
NyHO/NpasHo, MepeHo Ha  IPOCedHOM
oBiMy H3Mehy MBHLE MOHTaXHE CTpaHe 1
ToyeTKa KOUHe TOBPLIMHE, Y ONcery o
20%, neGmune y oncery (+ 30%) -
(~10%) W MCTHX MeXaHMUKHX CBOjCTaBa
Kao WTO je HaBeneHo y MeljyHapoaHoM
CTaHiapay 3a MaTepujaie y Besd ca
pedepeHTHUM THCKOM.
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disc.

2.7. Same technical solution for the bell- 2.7. HcTo TeXHHYKO pelere Kao y ciyuajy
braking surface fasteners (same drawing eslemenara 3a npuuspuhuBaibe
and materials; for the quantity of bell- NaBUHHE/KOUHE MOBPUIMHE (MCTH LPTEX H
braking surface fasteners, permitted the WCTH MaTepUjaIi; Kao i 3a Gpoj eleMeHaTa
same quantity with a tolerance of +2 —0). 3a  npuuspwhusame  riaBumHe/KouHe

noBpLMKe, Tonepauimja on +2 a0 0 je
71aTa 3 BHXOB 6DOj).

2.8. The quantity of fixing holes is not binding 2.8. Bpoj MoHTaxHMX pyna Huje obaBesaH
by group belonging, in order to ensure KpUTEpUjyM 3a 10neTbHBate onpeheHoj
interchangeability with original disc. rpynu Kkako O ce oGesGenmia MoryhHoct

3aMeHe Ca OPHIHHATHHM JHCKOM.

29. Outer diameter included in the range of 50 2.9. VYV cknany ca Tabenom 2.9. cromun
mm, according to Table 2.9.: NPEUHNK yKbyseH y pacioy o1 50 mm:

Table A15/2.9. Tabena A15/2.9.

One Composite Floating Oncee Tynu Kovnosumm | Mnusajyhu
Piece Fixed discs (jeonooen) purcnu ouck
ouck Quck

= 150 <200 X X X =150 <200 X X X

=200 <250 X X X =200 <250 X X X

=250 <300 X X X =250 <300 X X X

> 300 < 350 X X X > 300 < 350 X X X

There are no groups for "peripheral” discs
(fitted on the wheel outer diameter).

Note:

For new applications that will be included
into an existing group, an increase of 10
per cent maximum kinetic energy is
allowed with reference to the value used
for the approval of the disc of the reference
group.

Data for the new calculation of kinetic
energy must be traced from the product
data sheet issued by the vehicle
manufacturer.

In the case of discs with applications on
both wheels, front and rear, the approval
tests at paragraph 8. shall be conducted on
heaviest application.”

He nocroje rpyne ..nepudepHux™ auckosa
(MOHTHPAHUX Ha CTIOJLHOM OGUMY TOUKa).

Hanomena:

VY ciyuajy HOBHX HauHHa ynoTpede Koju
he OMTH yKibyueHH y  peNieBaHTHy
noctojehy rpyny, 103BosmeHo je mosehame
on 10% 3a MaKkcHMalHy —KMHETHUKY
enepriy y niopehety ca Bpeanowhy Koja
ce KOpHCTH 3a 000pere ncKa Koju
npHnaza OpUrHHATIHO] IPYTIH.

Momaun o  HOBMM  mpopauyHiMa
KHHETHYKe eHepruje Tpeda ma Oyay
CIE/ULMBH Y CKIlaly Ca MPOH3BOAHHM
cremnduKatmjama nponssohasa po3ia.

V ciydajy auMCKOBA KOjM Ce KOpHCTe Ha
ofa  TouKa, TpENHEM M 3a/HkeM,
XOMOJIOralMoHa UCTIHTHBabA HE¢HHMCBHH
v cTaBy 8. ce BpIE y HAJTEKUM YCIOBHMA
pana.”
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Regulation No. 90

Uniform provisions concerning the approval
of replacement brake lining assemblies,
drum-brake linings and discs and drums for
power-driven vehicles and their trailers

Revision 3 - Amendment 4
/ECE/324/Rev.1/Add.89/Rev.3/Amend.4
E/ECE/TRANS/505/Rev.1/Add.89/Rev.3/Amend.4

2 November 2018

Supplement 4 to the 02 series of amendments —
Date of entry into force: 16 October 2018

TPAJION 7

MpaBuaauxk 6p. 90
JexnooGpasne onpende 3a Xomosoraumjy
CKJIONOBa 3aMEeHCKHX KOYHHX oﬁnora,

KOYHHX 006J10Ta 1060m KOYHHNA, THCKOBA H
/10601Ia 32 MOTOPHA H NPHK/bYYHA BO3HJIA

Pesusuja 3 - H3mena 4
E/ECE/324/Rev.1/Add.89/Rev.3/Amend.4
E/ECE/TRANS/505/Rev.1/Add.89/Rev.3/Amend.4

2. nosewmbap 2018.

Jlonarak 4 cepujn n3mena u gonyna 02 —
Jlatym cTynaisa Ha chary: 16. oktoGap 2018. roaune
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Add a new paragraph 3.3.1.3., to read:

"3.3.1.3.  In the case of brake lining assemblies for
vehicles of category L, the list of brake
lining assemblies belonging to the same
group defined according to Annex 7a. This
list shall indicate for each brake lining
assembly: name of brake lining assembly
manufacturer, the brake lining assembly
manufacturer’s code, the friction material
area (cm?)."

Add a new paragraph 4.2.4., to read:

"42.4. In the case of brake lining assemblies for
vehicles of category L, brake lining
assemblies belonging to the same group
defined according to the criteria of Annex
7a, shall be assigned the same approval
number of the one assigned to the
representative brake lining assembly."

Amend paragraph 5.2.1.5., to read (footnote remain
unchanged):

"5.2.1.5.  Replacement brake lining assemblies for
vehicles of category L

It is allowed the verification of a brake
lining  assembly  deemed to  be
representative of a group of brake lining
assemblies, grouped according to the
criteria defined in Annex 7a.

The representative brake lining assembly is
deemed to identify the most severe
application.

Results obtained with that representative
brake lining assembly are considered valid
for all the brake lining assemblies
belonging to the same group defined
according to the grouping criteria as from
Annex 7a.

At least one set of the chosen replacement
brake lining assemblies, representing the
type of lining to be approved, shall be
installed and tested in at least one vehicle
which is representative of the vehicle type
for which approval is sought, according to
the prescriptions of Annex 7 and shall
satisfy the requirements stated in this
annex. The representative vehicle(s) shall
be selected from among the application
range using a worst case analysis.*"

Yuemu nosu cmas 3.3.1.

33,13,

. TAKO J1a r1acu:

V cnyuajy ckiaomosa kounnx obnora 3a
BO3MIA BpCTe L, NMCTa CKIIONOBA KOWHMX
obyora Koju Tpumamajy HMCTOj rpymu ce
onpelyje npema INpusiory 7a. Y oBoj mctu
Ce 3a CBaKM CKJION KOuHe obsiore HaBoe
cnenehn  mojauu: HasuB  mpomssohaua
CKJIONa KOuHe 06J10Te, je/IHCTBEHa 03HAKA
npoussoata ckoma  KOWHUX 0GjIora,
NoBpWHHA  (GPUKUMOHOT  MaTepHjasia
(em?)«

Vuemu noeu cmas 4.2.4., Tako na rnacu:

424,

V cnyuajy ckiaonoBa kKouHMX obnora 3a
Bo3wna BpcTe L, CKIOMOBHMA  KOUHMX
obnora Koju mNpumanajy MCToj rpynu
neduHNCaHO] mpema KpHTEpHjyMHMa W3
Mpwiora 7a, jozemyje ce wMCTH Gpoj
onobperma Kao M PENpe3eHTAaTHBHOM
cKnony KouHe oGore.

Cmas 5.2.1.5., wwenntn Tako xa rrach ((ycrora
octaje Henpomersena):

»5.2.1.5.

3aMeHCKH CKJIONOBH KOYHMX obsora 3a
Bo3uaa Bpere L

Jlossomena je Bepudmkammja  ckoma
KOYHMX  objora  Koju ce  cmarpa
PENpeseHTOM Tpyne CKIIONOBA KOUHMX
obnora, Koju Cy TpymHCaHH —rmpema
KpuTepHjymuma neduuncanum y [pusiory
Ta.

CMaTpa Ce 1a penpeseHTaTiBHH CKIION
KOYHMX 00n0ra JeuHHIIE NPUMEHY Y
HAJHETIOBOJLHHUM OKOTTHOCTHMA.

Pesynratu noGHjeHn 3a nat
PenpeseHTaTHBHM CKJION  KOUHE 0Bore
cmatpajy ce Baehnm 3a cBe ckionose
KOYHHX 000ra KOjH TpHnazajy HcToj
rpynu neduHUCaHO] peMa KpHTEpHjyMUMa
rpynucara w3 Mpuora 7a.

Hajmaibe jenan cer onaGpaHux 3aMeHCKHX
ckiomoBa  KowmMx  o0fora  Koju
npescTaBIbajy THI 0010r€ KOjH je mpeameT
onoGpewa, TpeGa na Gyme yrpahien u
WCTIHTAH y HajMakbe jeIHOM BO3HITY Koje je
Penpe3eHT THNA BO3W/IA 33 KOjH je MOIHeT
3axTeB 32 XoMojorauwdjy, y ckmaiy ca
saxreuma M3 Ilpuwiora 7, u TtpeGa na
ucnymasa 3axtee u3 osor [lpuiora.
PenpesentarnBHO (penpeseHTaTHBHA)
sosuno(a) ce Gupa(jy) us wesor oncera
npuvene  Kopuctelin pesyitate anamse
HajHenoBOLHH]KMX norahaja.*





image200.png
Insert a new Annex 7a, as follows:

"Annex 7a

Criteria to define groups of brake
lining assembly for vehicles of

category L

Grouping criteria

The grouping is made according to the
following approach:

(a) According to the individual friction
material of the brake lining;

(b) Depending on the area of the friction
material area of the brake lining
assembly  operated by  the
piston/pistons of only one side of the
brake caliper.

Friction material area means all the area
enclosed within the perimeter of the brake
lining (see the red cross-hatched area,
Figure 1), thus excluding the presence of
any grooves and/or chamfers:

Figure 1

3 area groups are foreseen, as in Table 1:

Table 1
Group Brake lining area
fem?]
A <15
>15<22

>22

Ynemu nosu [lpunoe /a, Tako 1a raacu:

»Ilpumor 7a%

Kpurepunjymn 3a rpynucame
CKJIONOBA KOYHHX 00/10ra 32 BO3WJIA
Bpcre L

KpHtepujymu 3a rpymicase

Ipynucawe ce Bpun npema cienehem
npuctyny:

(a) mpema  pukuMOHOM  MarepHjany
Koute oBiore;

(6) y saBuchocTH 01 mOBpUIMHE
pukuMoHOr MaTepHjana CKIONa KOUHMX
obnora koje mnokpehe(y) Kium/kaHnoBu
camo jenHe CTpate KoUHE YesbyCTH.

Tospunuka  dpuKLMOHOr  MaTepujana
o3HauaBa LeIOKyHY NOBpLIMHY
orpanHtieHy 06070M KouHe oBriore (BHAeTH
noBpwHHy wpapupany upseHoM GojoM,
Cinka 1), unMe ce HCKJbydyje MPUCYCTEO
6110 KaKBUX KbeGOBa W/HIH KOCHHA:

Canka 1

EOIL T T T T OTTIT]
L 7 v

/7.

Tpensubene cy 3 rpyne nospiunHa, Kao
wiTo je nato y TaGenw 1:

Tatena 1
Tpyna | Illospuuna woune o6roze
[en’]
A <I5
>15<22
C >22
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Procedure for selection of the brake lining
assembly representative of the group to be
approved

The brake lining assembly to be approved is
defined, according to the following criteria:

(a) Choice of friction material to be
approved;

(b) Verification of the applications where
the chosen friction material is applied;

(c) Definition of the area of the selected
brake lining assemblies according to
Table 1, and classification into groups
A-B-C;

(d) For each group, selection of the most
severe application, according to the
highest value of the index Ep (kinetic
energy by brake lining area), as
follows:

Ep = V*M*p*(V¥e)’ / (S*qp)
where:

Ep = kinetic energy index [kV/cm2]

M = gross vehicle weight of the vehicle [kg]

p = allocation percentage of the vehicle weight:
(a) for front braking system:

(i) 75 per cent in case of 1 brake disc

(ii) 37.5 per cent in case of 2 brake
discs

(b) for rear braking system:

(i) 50%
V = vehicle maximum speed [m/s]
¢ = correction coefficient of speed:
(¢) for front braking system = 0.8

(d) for rear braking system: variable
according to the brake disc diameter:

@) 05 for® <245 [mm]
(i) 0.6  per©> 245 <280 [mm]
(iff) 0.75 per © = 280 [mm]

S = brake lining area as defined in Table 1
[em?].

qp = number of pads in 1 caliper

Iloctynak 3a onabup ckinona KOYHHX
o0nora KOju je pemnpeseHT rpyne koja je
npeamer onodpera

Ckionm  KOYHHX —obnora Koju  Tpeba
onobputH je nedunncan npema crenehim
KPHTEpHjyMiMa:

(a) onabup (pHKuHOHOr MaTepHjaTa Koju
je npenvet onoGperba;

(6) Komrpona nauna npivene
onabpaHor (pPpHKLIMOHOT MaTepHjasia;

(B) noBpuMHA  OnabpaHuX  cKIOMOBA
KOUHHX 0G/IOra NpeMa 3axTeBHMa H3
TaGene 1 u mwixoBa kiacH(uKaija
npema rpynu A - B —C;

() onabup majuenoBOBHMjUX  ycrOBA
npUMeHe 3a  CBaKy Tpyny mpema
Hajsehoj BpemHoctH mHaekca Ep
(KHHETHUKA CHEPrHja MO MOBPLIHHH
Kouse obnore), npema  crenehoj

dopmysn:
Ep = VoMPH(VRe / (S*ap)
Ine je:

Ep = unekc kunetiuke enepruje [k)/cm2]
M = najseha n03BosbeHa Maca Bosua [kg]
P = NpoLEHAT pacrojiesie Mace Bo3uia:

(a) 32 KOUHH CHCTEM NpeMIHUX TOUKOBa:

(i) 75 %y cayuajy npumene | kousor
Zmcka

(ii) 37.5 % y cayuajy npumene 2
KOUHa JIHCKa

(6) 32 KOUHM CHCTEM 3a/IbHX TOUKOBA:
(i) 50%
V = makcimasina Gp3uka Bosia [m/s]
¢ = KoeuumjeHT Kopekumje Op3une:
(B) 32 KOUHH CHCTEM NPEAHHX TOUKOBA = 0

(r) 32 KOUHM CHCTEM 3a/IlHX TOUKOBA:
TPOMEHILHB 3aBHCHO O]l IPEUHHK
KOUHOT J1MCKa:

() 05 320 <245 [mm]
(i) 0.6 320 >245<280 [mm]
(iii) 0,75 320 =280 [mm]

S = noBpuIMHA KOuHe 05IIore Kao wTo je
Aedunncano y Tadenn 1[cm?].

qp = 6poj mounua y | KOYHUM YesbycTHMa




image202.png
Extension of the homologation for new
application

For new application that will be included
into an existing group, an increase of 10 per
cent MAX kinetic energy index (Ep =
kinetic energy [klJ/cm2]) is allowed with
reference to the value used for the approval
of the brake lining assembly of the
reference group.”

Tlpomperwe xomonoraumje kako Ou ce
0GYXBATIIIH HOBH HAUHHH NIPHMEHE

V cnyuajy HoBor Hauua npuveHe Koji he
SutH  ykmyuen y noctojehy  rpyny.
J103B0JbEHO  je noBehatbe  MaKCHMaJIHOT
uwhaekca  KkuWermuke ewepruje (Ep =
kuHetHuka enepruja [kJ/em2]) on 10% vy
OIHOCY HA BPEIHOCT KOja Ce KOPHCTH 32
on0Gpetbe  CKIONA  KOUHHX 00JIora W3
pedhepente rpyne.
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4.5.1.

45.2.

4.6.

4.7.

A circle surrounding the letter "E"
followed by the distinguishing number of
the country which has granted approval’;

The number of this Regulation, followed by
the letter "R", a dash and the approval
number to the right of the circle prescribed in
paragraph 4.5.1.

The approval mark referred to in paragraph
4.5. above shall be clearly legible and be
indelible.

Annex 2 to this Regulation gives examples
of arrangements of the approval mark and
approval data referred to above and in
paragraph 6.5. below.

Specifications and tests

General

A replacement part shall be so designed and
constructed that, when substituted for the
part originally fitted to a vehicle, the braking
efficiency of that vehicle accords with that of
the approved vehicle type.

Specifically:

(a) A replacement part for a vehicle type
approved prior to Regulation No. 13,
09 series of amendments, or the
original version of Regulation No. 13-
H or Regulation No. 78, 01 series of
amendments, shall satisfy as a
minimum the appropriate above-
mentioned Regulation level;

(b) A replacement part shall display
performance characteristics - similar
to that of the original part it is
intended to replace;

() A replacement part must possess
adequate mechanical characteristics;

(d) Brake linings shall not contain
asbestos;

The distinguish numbers of the Contracting Partics to
the 1958 Agreement are reproduced in Annex 3 to
Consolidated Resolution on the Construction of
Vehicles (RE3), document
ECE/TRANS/WP.29/78/Rev.2/Amend. 1.

4.5.1.

4.52.

4.6.

4.7.

5.1,

ejemMeHara:

Kpyr ca cnosom E, usa kora cienu
jenuucTBeHu 6poj 3emIbe Koja je 0100pHna
Xomornorauujy’;

Bpoj osor IlpauiHuka, u3a KOr cieau
c1oBo R, upruua u xomosoraunonn 6poj,
JIECHO OZl Kpyra JeHHHCAHOT y CTaBy
4.5.1.

Xomoioralnona o3Haka u3 crasa 4.5 mopa
n1a Gyzie unTKa M HeM3OpHOCHBa.

'V Tpusnory 2 osor INpaBuiiHiKa HaBeleHH
Cy mpUMepH M3NIena  XOMOJIOralHoHe
O3HaKe M NojaTaka O XOMOJIOTalMjH KOju
Cy HaBelieHH y MPETXOJHWM CTaBOBHMA
Kao uy cray 6.5.

Cneunduxanuje n
HCNHTHBaAKBA

Onuire onpenGe

3amencku sieo Tpeba a Gyae npojeKToBan
M KOHCTPYHCaH Tako /1a MPUIHKOM 3aMeHe
zgena Koju je npBoOMTHO yrpahen y
BO3MJI0, e(PUKACHOCT KOUHOT CHCTEMA TOT
BO3MJIA O/IroBapa e(MKACHOCTH KO4HOT
cHeTemMa 07106pEHOT THIA BO3WJIA.

Komnkpetho:

(a) 3aMeHCKH /€0 3a THN BO3MJIA KOjH je
onoGpeH mpe cTynama Ha CHary
Tpapunnnka Op. 13, monymweHor
cepjom n3mena 09 Wi opurnHanHe
sep3uje Ipasunnnka 6p. 13-H wmm
Ipasunnuka Gp. 78, momymweHor

cepujom 01 w3vena, TpeGa na
WCymaBa  MHHHMAIHE  3aXTeBe
oarosapajyher NPETXOIHO

nomenyor Ipasinitka;

(6) 3amenckn seo Tpeba sma  uma
TeXHHUKE KapaKTepHCTHKe —CIIHuHe
OHMMA KOje TOCelyje OpHIHHAIHH
21e0 Koju je npenBulieH 3a 3aMeHy;

(B) 3amencku neo TpeGa na mnocenyje
onrosapajyhe MeXaHHIKe
KapaKTepHCTHKE;

(r) Koune obnore He cMejy aa caapike
asbecr;

JenmncTaenn  Gpojenn  Yromopumx  crpana y
Criopasymy w3 1958, romne cy xamu y [pwiory 3
KOHCOMI0BAHE PE3ONYIE O KOHCTPYKLIHiH BO3MIA
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5.1.1.

5.1.2.

52.

(e) A replacement brake disc/drum shall
exhibit sufficient deformation

resistance under temperature;

(f) The minimum thickness of the brake
disc shall not be less than the minimum
thickness of the original brake disc as
specified by the vehicle manufacturer;

(g) The maximum permissible inside
diameter of the brake drum shall not
be more than the maximum
permissible inside diameter of the
original brake drum specified by the
vehicle manufacturer.

Replacement brake lining assemblies or
replacement  drum brake linings
conforming to the type specified in vehicle
type approval documentation to Regulation
No. 13 or to Regulation No. 13-H or
Regulation No. 78 are deemed to satisfy
the requirements of paragraph 5. of this
Regulation.

Replacement discs and replacement drums
conforming to the identification code
specified in vehicle type approval
documentation to Regulation No. 13 or to
Regulation No. 13-H are deemed to satisfy
the requirements of paragraph 5. of this
Regulation.

Requirements regarding the approval of a
replacement brake lining assembly type, a
replacement drum brake lining type or a
replacement drum brake lining

Performance requirements

Replacement brake lining assemblies for
vehicles of categories M, Mz and Ny

At least one set of replacement brake
lining assemblies, representing the type of
lining to be approved, shall be installed
and tested in at least one vehicle which is
representative of the vehicle type for
which approval is sought, according to the
prescriptions of Annex 3 and shall satisfy
the requirements stated in this annex. The
representative vehicle(s) shall be selected
from among the application range using a
worst case analysis®. For speed sensitivity
and cold performance equivalence, one of
the two methods described in Annex 3
shall be used.

5.1,

5.2.1.

52.1.1.

(R.E.3), JIOKYMEHT
ECE/TRANS/WP.29/78/Rev.2/Amend. 1.

(1) 3amercku KouHH JHCK/1060W Tpea
Jla MMa JI0BOJbHY OTMOPHOCT Ha
nepopMmalimje Mo yTHLAjeM BUCOKHX
Temnepatypa;

(h) Munnmanna 1e6/bHHA KOYHOT JHCKa
He cve J1a GyJie Matba 01 MUHUMAJIHE
Ne6IbHHE OPHTHHATHOT KOUHOT JMCKa
KOjy AeduHue npoussohay Bo3usa;

(e) Makcumanuu J103BOJbEHH
YHyTpalllbH  NpeyHuK  aoGowia
KouHule He cMe na Oyae Behn o
MaKcHMaHor JI03BOJLEHOT

YHYTpALIEr NPEYHNKA OPHTHHATTHOT
n00owa  KOYHHUE KOju AehuHHMLIe
npowu3Bohjau Bo3ua.

Cmartpa ce /1a 3aMEeHCKH CKJIONOBH KOYHUX
obsiora WM 3ameHcke obnore 0Gow-
KOYHHLIA KOje 0/IroBapajy THIy HaBeICHOM
Y JIOKYMEHTAIHjH O XOMOJIOTalljH THIa
Bo3una y cknany ca Ipasminukom 6p. 13,
umn  TlpaBunaukom  6p.  13-H  wim
TMpaBunuukom Op. 78 ncnymapajy 3axTese
u3 crasa S. osor [1pasunhuka.

Cmatpa ce /a 3aMEHCKH JMCKOBH M
3aMeHCKH  1000WIM  KOjH  0AroBapajy
HACHTH(DHMKALMOHO] O3HAIM HABENIEHO] Y
JIOKYMEHTaUMju O XOMOJIOralijH BO3M/IA
npeva  Ilpasunnnky 6p. 13 wm
Mpaunuuky  6p.  13-H  ucnymasajy
3axTeBe u3 cTapa 5. oBor [paBunHika.

3axTeBH 32 XOMOJIOTaLHjy THIA CKJIONOBA
3aMEHCKMX KOYHHX 00510ra, 3aMEeHCKHX
obsora 10601I-KOUHHLIA WIH 0100peHe
3ameHcKe 06110re 1060L-KoUHULE.

3axTeBH KOjH CE OJHOCEe HAa TEXHHUKE
KapaKTepHCTHKe

3aMeHCKH CKJIONOBH KOWHHX oGniora 3a
Bo3una Bpcre My, Mo u Ny

Hajmare jenaH cer 3aMEHCKMX CKIIONOBa
KOUHHX 00/I0ra Koje Mpe/CTaBibajy THII
obuiore koj je npeaMer ono6pera Tpeba 1a
Gyne yrpahen u wucnutaH y Hajmame
jenHOM BO3MAY Koje je penpeseHT Tuna
BO3MIA 32 KOjM je MOJHET 3axTeB 3a
XOMoJIOralujy, y CKilajty ca 3axTeBuMa u3
TMprora 3, 1 TpeGa 1a HCTyHHaBa 3axTeBe
u3  osor [lpwiora. PenpeseHTaTHBHO
(penpesenTatusHa) Bosuio(a) ce Gupa(y)
W3 LeNor oncera mpuMeHe kopucrehu
pesy/iTaTe  aHaiM3e  HAJHENOBOJbHU]HX
noraljaja’. Jla 6 ce onpeniia 3aBHCHOCT
on GpsuHe M eUKAcHOCT y XJIamHOM
cramy, NpUMemyje ce jeaHa oa aBe
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5.2.1.2.
5.2.13.
52.1.4.

4

Replacement brake lining assemblies and
replacement drum brake linings for
vehicles of categories Ms, N; and N3

At least one set of replacement brake
lining assemblies or replacement drum
brake linings, representing the type of
lining to be approved, shall be installed
and tested in at least one vehicle or a brake
which is representative of the vehicle type
for which approval is sought, according to
the prescriptions of Annex 4, using one of
the two methods described in paragraph 1.
(vehicle test) or in paragraph 2. (inertia
dynamometer test) and shall satisfy the
requirements stated in this annex. The
representative vehicle(s) or brake(s) shall
be selected from among the application
range using a worst case analysis*.

Replacement brake lining assemblies for
vehicles of categories Oy and O,

Replacement brake lining assemblies shall
be tested according to the prescriptions of
Annex 5 and shall satisfy the requirements
stated in this annex.

Replacement brake lining assemblies and
replacement drum brake linings for
vehicles of categories Os and Oy

Replacement brake lining assemblies and
replacement drum brake linings shall be
tested according to the prescriptions of
Annex 6 and shall satisfy the requirements
stated in this annex. For the tests, one of
the three methods described in paragraph
3. of Appendix 2 to Annex 11 of
Regulation No. 13 shall be used.

Worst case analysis must include the following
technical characteristics (as a minimum) of each
vehicle type in the application range:

(a) Rotor diameter
(b) Rotor thickness
(c) Ventilated or solid rotor;

(d) Piston diameter;
(€) Tyre dynamic radius;
(f) Vehicle mas;
(2) Axle mass and percentage of braking effort of the
axle;

(h) Maximum speed of the vehicle.

The testing conditions shall be specified in the test
report.

5212

5.2.13.

5.2.1.4.

4

meroze onucane y [lpunory 3.

3aMeHCKM CKJIONOBM KOUHMX 00jiora M
3amMeHcke  obnore  106OwI-KOYHHUA 32
Bo3una Bpere Ms, N 1 N3

Hajmare jenan cer 3avMeHCKHX CKIIONOBa
KOUHHX 00JI0Ta WM 3aMeHCKHX 0GJiora
060LI-KOYHHLIA, KOje MPeICTaBIbajy THIl
obnore Koju je mpeaMer oz106persa, Tpeda
na Gyne yrpaljen M MCIMTaH y HajMaibe
JeNHOM  BO3WIY WM KOUHMIM KOjH CY
PenpeseHTH THMA BO3MIA 3a KOjU je
TNIO/IHET 3aXTEB 32 XOMOJIOralujy, y CKiay
ca 3axteBuma u3 Ilpunora 4, kopuctehu
Jjenwy on npe MeTone onmcawe y crasy |
(ucnuTHBabe HAa BO3WIY) WIM CTaBy 2
(ucnuTHBame Ha HHEPTHOM
JIMHaMoMeTpy), M Tpeba 1a Hcnymasa
yClOBE  HaBENGHE Y OBOM  MPWJIOTY.
Penpesentatieio  (penpesenTarusHa)
BO3MIIO(a) MM Kounuwa(e) ce Gupa(jy) n3
uenor  oncera mpumene  Kopuctehu
pesy/iTaTe  aHaiM3e  HAjHENOBOJBHMjMX
norahaja’.

3aMeHCKM CKJIONOBH KOUHMX ofsiora 3a
Bosuna spere Oy u O,

3aMeHCKM CKJIOTOBH KOUHMX oOOnora ce
HCTIMTYjy Yy CKJaay ca 3axTeBHMa M3
Mpunora 5 u Tpeba na uchymasajy
3axTeBe HaBe/ieHe y 0BoM [1purory.

3aMEHCKH CKJIOTIOBH KOYHHX 06niora H
3aMeHcke  o0nore  106OLI-KOYHMLA 32
Bo3mna Bpere Os u Oy

3aMeHCKM CKJIONOBM KOYHMX ofjiora u
3amMeHcke  obnore  10GOWI-KOYHHMLA  ce
MCTIMTYjy y CKIaay ca 3axTeBHMa W3
Mpunora 6 u Tpeba na uchyHasajy
3axTeBe HaseneHe y osom [lpwiory. 3a
MCTIMTHBAME CE KOPHCTH jelHa ol TpH
Meroze omucaxe y cray 3, Jlonatka 2,
Tpusora 11 Ipasunxnka 6p. 13.

Ananma  najuenosossiier torabaja  yikyayje
cesehe TeXHINKe KapaKTepHCTHKE (HajMaILe) CBaKor
THIIA BO3ITA Y OMICeTY TIpHMeH:

(a) Tlpeurnik pornpajyher eeMenTa KoumiLe:

(6) JleGupha poTupajyher eevenTa KouHHILE;

(8) Bewmnanpajyhu wm nyau porupajyhi eeveT
KouHHIe;

(r) Tlpeunik kmma;

(1) JIuHaMHuKH paijyc nHeyMaTHKa;

() Maca soswra;

(¢) Maca OCOBMHE M MpOlEHAT CHIE KOUCHA
OCOBMER;
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52.2.
52.2.1.

52.2.1.1.

52.2.1.2.

5222.

52.22.1.

Replacement brake lining assemblies for
vehicles of category L

At least one set of replacement brake
lining assemblies, representing the type of
lining to be approved, shall be installed
and tested in at least one vehicle which is
representative of the vehicle type for
which approval is sought, according to the
prescriptions of Annex 7 and shall satisfy
the requirements stated in this annex. The
representative vehicle(s) shall be selected
from among the application range using a
worst case analysis*.

Mechanical characteristics

Replacement brake lining assemblies for
vehicles of categories My, Mz, Ny, Oy, O,
and L

Replacement brake lining assemblies of
the type for which approval is requested
shall be tested for shear strength according
to Standard either ISO 6312:1981 or ISO
6312:2001.

The minimum acceptable shear strength is
250 N/cm? for pad assemblies and 100
N/em? for shoe assemblies.

Replacement brake lining assemblies of
the type for which approval is requested

shall be tested for compressibility
according to standard either ISO
6310:1981, ISO  6310:2001 or ISO
6310:2009.

The compressibility values shall not
exceed 2 per cent at ambient temperature
and 5 per cent at 400 °C for pad
assemblies and 2 per cent at ambient
temperature and 4 per cent at 200 °C for
shoe assemblies. This requirement does
not apply to parking brake lining
assemblies.

Replacement brake lining assemblies and
replacement drum brake linings for
vehicles of categories Ms, N, N3, O3, and
Oy

Shear strength

This test applies only to disc brake pad
assemblies.

Replacement brake lining assemblies of
the type for which approval is requested
shall be tested for shear strength according
to Standard ISO 6312:1981 or ISO

5.2.1.5.

522.12.

5222,

5222.1.

(k) Maxcumarha Op3una Bosuia.
VCII0BH HCTHTHBAIA CY HABEICHH Y M3BELITA)y O
HCITHTHBAILY.

3aMeHCKH CKJIOTOBH KOWHHX oGniora 3a
BO3MNa Bpcre L

Hajmarbe jenan ceT 3aMeHCKHX CKIIOMOBa
KOUHHX 007I0ra Koje Mpe/CTaBibajy THII
obuiore Koju je npeaMer ono0pera, TpeGa
na Gyne yrpalleH M MCMIMTaH y Hajmarse
jenHoM BO3MAY Koje je penpeseHT Tuna
BO3WJIA 3a KOjU je MOJHET 3axXTeB 3a
XOMOoJIOralujy, y CKlajty ca 3aXTeBuMa u3
Tpusora 7, u TpeGa fa MCTyaBa 3aXTeBe
u3  osor [lpwiora. PenpeseHTaTHBHO
(penpesenTatusHa) Bosuo(a) ce Gupa(y)
M3 uesor oncera mpumene Kopuctehu
pesy/iTaTe  aHaiM3e  HAJHENOBOJbHU]HX
norahaja®.

MexaHuuKke KapaKTepHCTHKE

3aMeHCKH CKJIOTOBH KOUHHX 0Gniora 3a
Bosuna Bpcre My, Mo, Ny, O, Ox n L

3aMEHCKH CKIIONOBH KOYHHX 0G/iora 3a
Koje ce TPaXH XOMOJIOraLlija ce HCIHTY]y
pamu onpehuBama cmuiajue uspcrohe y
cknany ca cranzapaom ISO 6312: 1981
nn I1SO 6312:2001.

MunnvManHa — MpHXBAT/BHBA  CMHIAjHA
uppcroha msHocn 250 N/em? 3a ckiion
njoukUa anck-kounuua u 100 N/em? 3a
CKJION Nany4a KOHHILE.

3aMeHCKHM CKJIONOBH KOUHMX o0siora 3a
Koje Ce TPaXKH XOMOJIOraLlja ce HCIHTYjy
Ha CTHLJBMBOCT y CKJIaly Ca CTaHIapaoM
180 6310:1981, 1SO 6310:2001 mu ISO
6310:2009.

BpenHocTH CTHIBHBOCTH He CMejy 1a
npenase 2% Ha TEMNepaTypH CpeauHe W
5% na Temneparypu on 400°C y ciyuajy
CKJIONOBA TJIOYHLA JMCK-KOUHHLA, Kao W
2% wa Temnepatypu cpeanse u 4% Ha
Temmepatypn on 200°C y  ciyuajy
ckyionoBa naryue kounuue. Obaj 3axTeB
ce He O/IHOCH Ha CKJIONOBE KOUHHX 00Jiora
3a NapKHPHY KOUHHILY.

3aMEHCKH CKJIOTIOBH KOYHHX 00/ora H
3amMeHcke  obnore  10GOwI-KouHHLA 32
Bo3una Bpere Ms, No, N3, O3 1 Oy

Cwuiajia usperoha

OBO MCIHTHBabE Ce je MPUMEHJbHBO
HMCKJbYYHBO Ha CKJIOTIOBE MIIOYHIA JHCK-
KOYHHLIA.
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6312:2001. Brake lining assemblies may
by divided into two or three parts to match
the test machine's capability.

The minimum acceptable shear strength is
250 N/em?.

Compressibility

Replacement brake lining assemblies and
replacement drum brake linings of the type
for which approval is requested shall be
tested for compressibility according to
standard either ISO 6310:1981, ISO
6310:2001 or 1SO  6310:2009. Flat
specimens according to sample type I may
be used.

The compressibility values shall not
exceed 2 per cent at ambient temperature
and 5 per cent at 400 °C for pad
assemblies and 2 per cent at ambient
temperature and 4 per cent at 200 °C for
shoe assemblies and drum brake linings.

5.2.2.2.3. Material hardness’

This requirement applies to drum brake
lining assemblies and drum brake linings.

Replacement brake lining assemblies or
replacement drum brake linings of the type
for which approval is requested shall be
tested for hardness according to Standard
1SO 2039-2:1987.

The hardness figure for the friction
material at the rubbing surface shall be the
mean value out of five sample linings from
different production batches (if available)
by taking five measurements at different
places of each brake lining.

Technical requirements regarding the
approval of a replacement brake drum or a
replacement brake disc

All replacement parts have to be separated
in 4 groups:

(a) Original
disc/drum;

(b) Identical brake disc/drum;

replacement brake

This test is included for conformity of production
purposes. Minimum values and the tolerances to be
agreed with the Technical Service.

52223.

53.

3aMEHCKH CKJIOMOBH KOYHMX objiora 3a
KOje ce TPakKu XOMOJIOrauuja ce HCruTyjy
Ha cmul@jHy uBpcTohy y ckiany ca
crauaapaom ISO 6312:1981 wan ISO
6312:2001. Cxsionosn kounmx obsiora ce
MOry TIONENHTH Ha JBa MW TPH Jena y

ckmamy ca  MoryhHoctima  McnuTHe
anaparype.
MuHMManHa  PUXBAT/bMBA  CMHLAjHA

uspcroha m3nock 250 N/em?,
Cruubusoct

3aMeHCKM CKJIONOBM KOUHHX 00Jora u
3aMeHcKe 06710re 10601I-KOUHHLE 32 Koje
ce TpakW XOMOJIOralja ce MCIHTYjy Ha
CTHULBHBOCT Yy CKTaly Ca CTaHaapiIoM
ISO 6310:1981, ISO 6310:2001
1SO 6310:2009. Mory ce KOpPHCTHTH
PaBHH y30pLM KOjH OArOBapajy y30puuma
Tuna l.

BpenHocTH  CTHIUBMBOCTH HE CMejy 1a
npenase 2 % Ha TeMNepaTypH CpeanHe u S
% Ha Temneparypu ox 400 °C y ciyuajy
CKJIONOBA MIOYHLA ANCK-KOYHHLA, K0 1 2
% wa Temneparypu cpenune u 4 % Ha
Temnepatypu on 200 °C 'y ciyuajy
CKJIOTIOBA Manyya KOUHHUE M KOYHHX
o6uiora 10601L-KO4 HHULLE.

Teproha vatephjana®

OBaj 3aXTeB ce OJIHOCH KaKO Ha CKOTOBE
KOUYHUX 06:10ra 106011I-KOUHHLA TaKO U Ha
KOUHY 06.10Ty 10601I-KOUHHLIE.

3aMeHCKH CKIIONOBH KOYHMX 06iora Miu
3aMeHcKe 00J10re 10601I-KOUHHLA 33 Koje
ce TpakH XOMOJIOrallja ce MCMHTYjy Ha
TBpaohy y ckmany ca craupapaom ISO
2039-2:1987.

Tepnoha ¢puxuuoHor Marepujana Ha
dpuKuOHO]  noBpumMHM  je  jennaka
NPOCEYHOj ~ BPEIHOCTH  J0OMjeHoj  Ha
OCHOBy ~ mer  ysopaka objora W3
PasTMUNTHX TIPOM3BOJHKX cepuja (ako nX
MMa), Kao  pesyiTaT MeT  Mepema
M3BPIICHUX HA PA3TMYMTHM MECTHMA HA
CBAKO]j KOUHO] 00103H.

TeXHHUKH 3aXTEBM 33  XOMOJIOraLjy
3aMEHCKOT KOUHOT 100011a HITH 3aMEHCKOT
KOYHOT IHCKa

Cen 3ameHcku faenosu Ttpeba na Gyay
nosiesbeHu y 4 rpyne:

(a) opuruHANHU 3aMEHCKH
JMCKOBI/I0BO1IIH;

KOYHH

(6) MAEHTHYHHM KOYHH AMCKOBH/I0GOLIM;
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(¢) Equivalent disc/drum;
(d) Interchangeable disc/drum.

Depending on its group, the replacement
brake disc or drum has to pass the
following tests:

OBo  ucnuTHBalbE je  yKiby4eHo 3a  norpede
yisphuBaa  caoSpazHocTH npoIBBOILE.
Munnvazne spesiocrn - Todepanwgie he Guu
Ae{pHHHCANE Y JI0TOBOPY C TEXHHUKOM CAYAGOM.

(B) eKBMBAJIGHTHH JMCKOBW/ A0GOLIH;
(r)  M3MEHJBHBH AMCKOBH/IOGOLIH.

'V 3aBHCHOCTH Ol TpyTIe, 3aMEHCKH KOUHH
ek uam noGow Tpeba na npohe cneneha
HCTIHTHBAbA:

3 H
RN 3
§98] 158 g8
85| %% £33
$5<| 58| #5&
$8S| €88 538
$3x| 85y 57
HEISEEEEEN )
§E7| 8¢ g
<2 =
Original No No No
replacement
parts
Identical No No No
parts
Equivalent No No Dynamometer
parts test
Interchangeable [Vehicle  |Vehicle Dynamometer
parts test or test or test
alternative |alternative
dynamo-  |dynamo-
meter test | meter test
The test requirements for brake discs and
drums for vehicles of categories M and N
are detailed in Annex 11.
The test requirements for brake discs and
drums for vehicles of category O are
detailed in Annex 12.
53.1. Original replacement brake discs/drums
5.3.1.1. Original replacement brake discs/drums
are excluded from the scope of this
Regulation provided they carry an
identification code as defined in paragraph
23.2. affixed in such a way as to be
indelible and clearly legible.
53.2. Identical brake discs/drums
53.2.1. The applicant for approval shall

demonstrate to the approval authority that
he supplies the brake discs or drums to the
vehicle ~ manufacturer  as  original
equipment of the vehicles/axles/brakes

2 $ s§3
5.3 s8¢ S3z
ES4F 28 2
$3&5 §2° §&£8
LIRS ]
53~ 583 £Y8
NEE R $5:
i85 35| f:%
LR gig
ERENEER §38%
TEx| 53 $S
SESd §§E| fid
E8s| £38% §25
Sy SR Ss=
2 < B3
Opurnnannn | He He He
3aMeHCKH
Ae0BH
Haentnunmn He He He
Je0BH
Exsusaientnn | He He Hcenurusame  na
Jen0BH JMHAMOMETDY
Visverubisi |Mennmipa |Aciuinsa | McnnTupaise na
Aen0BH 1he BO3HIA [1be BO3HAA | AMHAMOMETPY
i wm
arrepaty |arrepHar
BHO BHO
MenuTHBA |MCIUTHBA
1he Ha e Ha
wamome annamove
py [p;
3aXTeBH 3a MCTIMTHBAME KOUHHX JHCKOBA
1 nobowa 3a Bosuna Bpete M u N cy
nerasbHO onucanu y Hpusory 11.
3aXTeBH 33 MCIIMTHBAME KOYHHX JMCKOBA
u no6ouwa 3a Bosuna spere O ¢y neTamHO
onucaun y Ipusory 12.
5.3.1. OpuriHanHu 3aMEHCKH KOYHH
JIMCKOBH/ 06O
5.3.1.1.  OpurnHanxn 3aMEHCKH KOYHI
JIMCKOBW/IIO0OIIN ~ MCKJbYUEHH €y U3
nozpydja npuvene oBor INpasriHiKa oz
YCIOBOM 1@ TOCTOjM MIGHTH(HKALMOHA
O3HaKa Koja je jacha u HemsOpwcuBa, a
Koju je nedunncana y crasy 2.3.2.
5.32. MeHTHUHN KOUHHU IMCKOBM/ 1060
5.3.2.1.  TloaHocunal 3axTeBa 3a XoMoJlorauujy je

NyKaH ~1a  HAAICKHOM  OpraHy 3a
XOMOJIOralHjy JOKaXKe 1a J0CTaB/ba KOUHE
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53.22.

53.3.
53.3.1.

533.1.1.

mentioned under Annex IB point 4. In
particular, the brake discs or drums shall
be produced under the same production
and quality assurance systems and
conditions as for the original parts
pursuant to paragraph 2.3.1.

Since the identical brake discs/drums
fulfils all requirement as the Original part
no testing requirements are prescribed.

Equivalent replacement discs or drums
Geometric requirements

The brake discs or drums shall be identical
to the original brake disc or drum in
respect to all dimensions, geometric
features and basic design.

For discs the following maximum values
shall be met:

JAuckoBe MM nodowe  npoussohauy
BO3WIA  KAO ~ OPHTMHATHY  OMpeMy
BO3MJIA/OCOBMHE/KOUHMLE W3 Tauke 4
Tpunora 16. Hapounto, KO4HH AHCKOBH
WM 10060M MOpajy GMTH MpOM3BEACHH
NOJL MCTHM NPOM3BOIHUM YC/IOBUMA M Y3
NPUMEHY  MCTHX ~ CHCTeMa  OCHIypama
KBWIHTETa Kao OPHTHHAIHHM JENOBH, Y
ckmany ca crapom 2.3.1.

M, N1,

01,0
Thickness variation 0.015mm
Check thickness variation | 1.5 mm
(for ventilated disc only)
Lateral run-out friction 0.050mm" | 0.15 mm"
surface
Location bore variation 19 1o
“Top hat" parallelism 0.100mm | 0.100 mm
Location face flatness 0.050mm | 0.050 mm
Friction surface roughness™ | 3.2 pm 32um

n/a in the case of a floating disc.
“* Ra-value according to ISO 1302:2002.

5.3.3.1.2. For drums the following max

imum values

5322. Towro HICHTHUHH KOUHH
JIMCKOBW/ZIO0OIIH MCTTYH-aBajy CBE YC/OBE
KO M OPUrHMHATHM [€0, 3aXTEBH 3a
MCTINTHBAHE HUCY NPONHCAHH.
5.3.3. ExBHBaNeHTHH JMCKOBH K 10G0WIK
5.3.3.1.  T'eomeTpujcku 3axTenn
KouHM NCKOBH WM 1050LIA NPeMa CBHM
CBOJHM  JMMCH3UjaMa,  TCOMETPHICKHM
KapaKTepUCTHKaMa " OCHOBHHM
KOHCTPYKTHBHHM TapaMeTpuma Tpeba na
Gy/ly WICHTHYAHH OPHIMHAIHUM KOYHHM
JIMCKOBHMA HITH 10601IHMMa.
5.33.1.1. 'V cnyuajy nuckosa, Tpeba oGe3beautn
creniehe MakcHMaIHe BpeHOCTH:
Mi, N1,
01, 02
Oxncrynambe 1edibHHE 0.015 mm 0.030 mm
Oxctyname AcomHie 1.5mm 20 mm
jacryunha (camo 3a
BenTumpajyhe mckose)
Bouno xaGabe ppukione | 0.050 mm* | 0.15 mm
noBpuine
Ouncrynare cpenuimber HY HY
otBOpa
Tlapanennoct noknonua 0.100 mm 0.100 mm
Pasnoct ucone crpane 0.050 mm 0.050 mm
Xpanasoct GppukiHOHe 32um 32um
nospuinne **

HITy caysajy namsajyher avca.
** Bpermocr Ra y ciraty ca cranaapiom 1O 1302:2002.

5.3.3.1.2. V cnyuajy noGowa, tpeba oGesbenutn
creniehe MakcHMAIHe BPEIHOCTH:

shall be met:
M, Ny, Mo, A’h
010 N2, N3,
L 05,04
Radial run-out friction 0.050 mm 0.100 mm
surface
Location bore variation H9 H9
Ovality 0.040 mm 0.150 mm
Location face flatness 0.050 mm 0.050 mm
Friction surface roughness* | 3.5 pm 35um

* Ra-value according to 1SO 1302:2002.

Mo, Ni,
0,,0:

Paujaiio xadaibe 0.050mm | 0.100 mm

pukimone nospuiie

Oucryname cpemmmiber | H9 HY

otsopa

Opamnoct 0.040mm | 0.150 mm

Pasioct wcore crpane 0.050mm | 0.050 mm

Xpanasoct GppHKLHOHE 35um 35um

nospumne *

* Bpeocr Ra y ckaay ca cranapiom 1SO 1302:2002.
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5.3.3.2. Material and metallurgical requirements
In order to be considered "Equivalent" the
replacement brake disc or drum shall be
from the same material sub-group as the
original brake disc or drum. Four original
part material sub-groups are defined.
$ <
3 50 <
B H S
I |388|yng| 2y is
5 S23|8%8 £3| &%
= 83|22 23| 23
3 EHEREE TR
h 5 S| 3
i N
B
Carbon 320 | 3.60 [ 3.55 [ 3.60
Content - - - -
(per cent) 3.60 | 3.90 | 3.90 | 3.90
Silicon 1.70 1.60 | 1.60 | 1.60
Content - - - -
(per cent) 230 | 220 | 2.20 | 220
Manganes Min Min | Min Min
¢ Content 040 [ 040 [ 040 [ 040
(per cent)
Chromiu Max | Max | 030 | Max
m Content 035 035 - 025
(per cent) 0.60
Copper = 030 [ 030 | Max
Content - - 0.40
(per cent) 070 | 0.70
Hardness | 1SO 6506-1: 190 160 180 160
HBW 2005 - - - -
248 210 230 200
Tensile 1SO 6892: Min Min | Min Min
strength 1998 220 160 170 150
(N/mm?)
53.33.  Performance requirements
The part has to pass the integrity tests for
high load and thermal fatigue according to
Annexes 11 and 12.
53.4. Interchangeable replacement discs or
drums
5.3.4.1.  Geometric requirements

As paragraphs 5.3.3.1.1. and 5.3.3.1.2.
plus the same interface dimensions.

An interchangeable replacement disc or
drum may differ from the original part disc
in design features such as:

(a) Type and geometry of ventilation (for
vented discs);

5.3.32. 3axresu Koji ce oHoce Ha
KapakTeprcTHKe warepnjana u
MeTalypUIKe KapaKTepPHCTHKE
Jla 61 3aMeHCKH KOYHHM JMCK MM 10601
MOFIIH [1a C& CMaTpajy ‘eKBHBATCHTHUM™,
OHM Tpeba J1a MpUNazajy HCTOj MOArPYMH
matepjana Kao M OPHIHHAIHH KOYHW
aMck wiu noGow. YV Ttabenu uenoax cy
HaBe/IeHe YEeTHPH MOATPYNe MaTepHjaa 3a
OpHTHHAJIHE Je/IoBe.

g
SRR EEE
FRR SR PR S HE
H EEE R RS
S FEE R =
CE S

Canpaj 320 355 | 3.60

YrIbCHHKD - - - -

(%) 3.60 3.90 3.90 | 3.90

Canpaj 1.70 1.60 1.60 | 1.60

cnanmy - - - -

ma (%) 2.30 2.20 220 | 220

Canpiaj Mun. | Mun. | Min | Min

MaHrana 0.40 0.40 040 [0 40

(%)

Canpraj Max | Max | 030 | Max

Xpoma 0.5 0.35 -0.60 | 0.25

(%)

Canprcaj 030 | 030 | Max

Gakpa - -0.70 | 0.40

(%) 0.70

Tepaoha | 1SO 650 - | 190 | 160 180 | 160

npema 12 05 - - -230 | -200

Bpuneny 248 | 210

(HBW)

3aresna 1SO 6892: |Min | Min 160 | Min Min

usperoha | 1998 220 170 150

(N/mm?)

5.3.3.3.  3axTeBM KOjH Ce OJHOCE Ha TEXHHUKE
KapaKTepHCTHKES
Jleo TpeGa na npolje nposepy HHTErpuTeTa
nox  mosehannm  ontepehewem
TEPMHUKHM  3aMOPOM y  CKiaxy ca
Tpuosuva 111 12.

534. H3MeHIBLUBH TMCKOBH W 1060111

534.1.  Teometpujckn 3axTesn

Kao y craouma 5.3.3.1.1. u 5.3.3.1.2.
TTYC HCTE MMEH3Hje 10IMPHE NOBPLIKHE.

H3meruBu 3aMEHCKM AMCK MM noGoun
MOry 1a ce payiuKyjy Ol OpHIrHHAIHOT
ZmcKa y KOHCTPYKTHBHHM
KapakTepUCTHKaMa Kao LITO Cy:
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53.4.2.
5.3.5.
53.5.1.
53.5.1.1.
53.5.1.2.

(b) Integral or composite disc or drum;
(c) Surface finish (e.g. holes, slots etc.).
Performance requirements

The part has to pass the following
performance tests according to Annexes 11
and 12:

(a) The performance test according to
Regulation No. 13 or 13-H;

(b) The Comparison test with dynamic
frictional properties of the original
part;

(¢) The integrity tests for high load and
thermal fatigue.

Type

Brake discs/drums that do not differ in
terms of their main characteristics as
detailed below shall be regarded as one
type within one report or approval:

Type criteria for brake discs

Basic design

(a) With or without ventilation (e.g.
solid, ventilated);

(b) Design of ventilation;

(c) Surface (e.g. with or without grooves
or holes);

(d) Hub (with or without
parking brake drum);

integrated

(e) Mounting  (rigid,
floating, etc.);

(f) Hat (with or without
parking brake drum).

semi-floating,
integrated

Material group

All material groups (including their
respective sub-groups) are considered to
be a separate type.

5.3.5.1.2.1.Cast iron
5.3.5.1.2.2.Steel

5.

.2.3.Composite materials

53.4.2.
53.5.
53.5.1.
53.5.1.1.
53.5.1.2.

(a) THN KM reOMETPH)JCKE KapaKTEPHCTHKE
BEHTWJIALMOHUX KaHana (y
cryyajy BeHTHIHpajyhuX IncKkoBa);

(6) uBpPCTH MM KOMMO3WTHH JMCK HIN
nodow;

(B) 3aBpwHa oGpajna nospiivHe (HMp.
OTBOPH, %/bGOBH, HTIL.).

3axTeBH KOjH Ce ONHOCE Ha TeXHWUKe
KapaKTepHCTHKE

Jleo tpeba na npohe ceneha ucnuTHpamwa
TeXHHUYKHX KAPAKTEPHCTHKA Y CKIIally Ca
Tpunosuma 11 1 12:

(a) ucnuTHBaMKE TEXHHYKNX
KapakTepucTHKa y  CKiamy — Ca
Tpapunuukom 6p. 13 umm 13-H;

(6) ynopenna HCTIUTHBAA ca
JIMHAMHYKHM  CBOjCTBUMA  Tpeka
OPHIHHAJIHOT eNa;

(B) wcnuTHBawa  uHTerputeta  ca
nosehannm ontepeherem W
TEPMUUKUM 3aMOPOM.

Tun

Kounu  muckoBn/noGomn  Koju ce He
PpasiuKyjy no CBOjHM JIaBHHM
KapaKTepHCTHKAMa, Kao IITO je HaBeneHo
Y HACTaBKy, CMaTpajy ce MCTHM THIIOM y
OKBHpY Jjenwor n3BeIITaja i
XoMortoratuje:

Kpurepujymn 32
KOYHHX JIMCKOBA

onpehuBare  THMa

OcHOBHa KOHCTPYKLHja

(a) ca wim Ge3 BEHTHJIALMOHMX KaHaa

(Ha npumep, nyHH JIMCK,
BeHTHIMpajyhin ncKk);
(6) KoHCTpyKuMja BEHTHJIALMOHHX

KaHana;

(8) nospummba (anp. ca wwm  Ge3
JK/beDOBa M 0TBOPA);

(r) rnaBuuHa (ca wiu Ge3 MHTErpucaHor
106012 NapKHPHE KOUHULE);

(n) wHocau  (kpyT,
nnuBajyhu, uta.);

nosty-msajyhu,

(h) moksionan (ca un Ge3 MHTErpHCaHOT
no6olla NapKupHEe KOYHHLE).

I'pyna matepujana

Cwmatpa ce na cBe rpyne Mmarepujajia
(ykmydyjyhu u  mHXOBe  moarpyme)
TPE/ICTaBIbajy OJIBOjEHE THIOBE.

5.3.5.1.2.1.JIuseno reoskhe
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5.3.5.1.2.4.Multi-material construction

53.5.2.

5.3.6.

Type criteria for brake drums

(a) Material group (e.g. steel, cast iron,
composite);

(b) Hub (with/without);
(c) Composite design.

Test group criteria (within the same type)

The testing in test groups is possible for
interchangeable parts only if the connection
between the mounting area and the disc
friction faces are of the same general form.

From each of the test groups mentioned
below, at least one variant is subject to the
corresponding tests laid down in Annexes
10, 11 or 12. The variant chosen from within
a test group to test the replacement part is
that which has the highest ratio of kinetic
energy to its directly corresponding
replacement part mass:

0.5-m-v’
Max E =Max e
M eptacement part, i M epiacemen part, i

53.6.1.
53.6.1.1.

With:

Vmaxi Maximum design speed of the
vehicle to which the replacement
part is fitted (in the case of trailers
Vmax, 1 i assumed at least at 80
km/h)

m test mass as defined in Annex 11,
paragraph 3.2.1.2. and Annex 12,
paragraph 3.2.1.2.

Myeplacement part, i Mass of the replacement
part" of the corresponding vehicle
Replacement brake discs

Criteria concerning the formation of test
groups with regard to replacement brake
discs in vehicles belonging to categories
Mi, Mz, Ny, N3, O and O

5.3.6.1.1.1.Test group relating to the tests stipulated in

paragraphs 1. to 4. of Annex 11 or Annex
12

This test group includes all brake discs
where the outside diameter of the disc do
not vary by more than 6 mm and the disc
thickness by not more than 4 mm.

5.3.5.1.2.2.Yenux
5.3.5.12.3.KoMnosuTau matepuja

5.3.5.1.2.4 KoHctpykimja — Koja  Caupki  BHILE
Marepijana

5.3.52. Kpurepujymu 3a onpehuBame Tuma
KOYHHX 106011a

(a) rpyma wmarepujana (HMp. YeNHK,
JIUBEHO reoxbe, KOMIO3HTHH
matepujan);

(6) rnaBuunHa (ca/Ges);
(B) KOMMO3HTHA CTPYKTypa.

5.3.6. KpuTepujymu Koji Jeduuuily HCnHTHE
rpyne (yHyTap HCTOT THIia)

McnuriBarbe yHyTap MCIMTHHX Tpyna je
Moryhe 3a W3MEHJbHBE JIENIOBE CaMO aKo
KoH(HUrypalMja MOBpIIMHE —HOCAua M
(pUKLIOHE MOBPLUNHE ANCKA HMAjy HCTH
OnITH OONHMK.

On cBake 01 MCMHMTHHX Tpyna Koje cy
HaBe/ICHE Y /la/beM TeKCTY, HajMae jesiHa
BapHjaHTa Ce TOJBPraBa PeJeBAHTHHM
HCTUTHBAKUMA HaBelieHnm y Tpunosuma
10, 11 nan 12. 3a uenutHBambe 3aMEHCKOT
JZlena, BapHjanTa o1abpata 3a OBy HCTIUTHY
rpyny KapakTepHiie ce Hajsehum oxHocoM
KHHETHUKE ~ eHeprije  mpema  Mach
HETIOCPEIHOT 3aMEHCKOT JIeNa:

E 0.5m-vi,
Max : =Max -
m, Teplacemert part, i m, replacemert part, i

e je:

Vmax,i  MaKCHMaIHa KOHCTPYKTHBHA
Op3uua Bo3uaa Ha Koju ce yrpahyje
3aMeHcku  neo  (y  ciywajy
NPUKJbYYHHX BO3WJIA, y3HMA CE /1
je Op3UHA Vg, Hajmarbe 80 km/h)

m HMCIIHTHA Maca KaKo je eMHHCaHO
y craBy 3.2.1.2 Tlpusora 11 u
cray 3.2.1.2.

Mieplacementpart,i MACA  3aMEHCKOr  Jie/ia
ozrosapajyher Bosuna.

53.6.1 3aMEHCKH KOYHH JINCKOBH

53.6.1.1. KpuTepujymu 3a (opMupaie HCTHTHMX
rpyna y ciyuajy 3aMeHCKHX ~KOUHNX
JMCKOBA 33 BO3WIA Koja Mpunanajy
BpctaMa My, Mz, Ni, N2, O1 1 Oz

5.3.6.1.1.1.McnuTHa rpyna 3a HCIUTHBaKba HABEJEHA
y Mpurory 11, crasosn 1-4, wn Tpmsiory
12

OBa ucnuTHa rpyna obyxBara CBe KOUHE
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5.3.6.1.1.2.In the case of different materials within a
group of materials, proof shall be
furnished for each separate material that
the requirements stipulated in Annex 11 or
Annex 12 are met.

5.3.6.1.2. Criteria concerning the formation of test
groups with regard to replacement brake
discs in vehicles belonging to categories
Ms, N5, Os and Oy

5.3.6.1.2.1.Test group relating to the tests stipulated in
paragraphs 1. to 4. of Annex 11 or Annex
12

This test group includes all brake discs
where the outside diameter of the disc does
not vary by more than 10 mm and the disc
thickness by not more than 4 mm.

5.3.6.1.2.2.In the case of different materials within a
group of materials, proof shall be
furnished for each separate material that
the requirements stipulated in Annex 11 or
Annex 12 are met.

5.3.6.2.  Replacement brake drums

5.3.6.2.1. Criteria concerning the formation of test
groups with regard to replacement brake
drums in vehicles belonging to categories
Mi, Mz, Ni, N2, Oy and O

5.3.6.2.1.1.Test group relating to the tests stipulated in
paragraphs 1. to 4. of Annex 11 or Annex
12

This test group includes all brake drums
that do not vary by more than 30 mm in
terms of the inside diameter of the drum
and by more than 10 mm as regards the
shoe width of the drum brake.

5.3.6.2.1.2.In the case of different materials within a
group of materials, proof shall be
furnished for each separate material that
the requirements stipulated in Annex 11 or
Annex 12 are met.

5.3.6.2.2. Criteria concerning the formation of test
groups with regard to replacement brake
drums in vehicles belonging to categories
Ms, N3, Os and O4

5.3.6.2.2.1.Test group relating to the tests stipulated in
paragraphs 1. to 4. of Annex 11 or Annex
12

This test group includes all brake drums
that do not vary by more than 10 per cent
(referring to the smallest value) in terms of

JIMCKOBE KO KOJHX OICTYName CHOJbHOT
npeunuka Huje Behe ox 6 mm, a
oncrynamwe 1e6sbHHe ancka Huje Behe o 4
mm.

5.3.6.1.12.V  cnydajy kopuuherma pasiHaMTHX
MarepHjana y MCTOj Ipymny MaTepujaia, 3a
CBAKH MOjE/IMHAYHH MaTepujal MoTpeGHO
je nocrasutm nokase koju notBphyjy
yeknaheHocT ca nponuckma npesiuheHm
v Mpurory 11 wan Mpusiory 12.

5.3.6.1.2. Kputepujymu 3a (opMHpae HCIHTHHX
rpyna y ciyuajy 3aMEHCKMX KOYHHX
JINCKOBA 33 BO3WIA Koja MpHNanajy
Bpcrama Ms, N3, Os u Oy

5.3.6.1.2.1.McnuTha rpyna 3a MCIHTHBAHKA HaBeJEHa
y Hpunory 11, craBosu 1-4, wnn ITpunory
12.

OBa McnuTHA rpyna o0yXBata CBe KOuHe
JIMCKOBE KOJI KOJHX OJICTYMaibe CrioJLHOT
npeunnka Huje Behe om 10 mm, a
oncTynamwe nebsbHe Mcka Huje Behe o 4
mm.

53.6.122.V  ciyuajy kopuwhema —paziMuMTHX
MarepHjajia y MCTOj IpyIy MaTepujaa, 3a
CBAKU MOje/IMHAYHN MaTepuja MoTpeGHO
je nocrasutm nokase koju notephyjy
yeknaheHocT ca nponucuma npesiuheHm
y Mpurory 11 wan Mpusiory 12.

5.3.6.2.  3ameHcKu KOuHHM 100oLIM

5.3.6.2.1. Kputepujymu 3a (opMupame HCITHTHUX
rpyna y ciyuajy 3aMeHCKHX ~KOUHHX
noGowa 3a BO3MTA Koja MpuUnazajy
Bpetama My, Mo, Ni, N, Oy 1 O,

5.3.6.2.1.1.McnuTHa rpyna 3a MCIIUTHBAHA HaBeJEHA
y Mpurory 11, cragosu 1-4, wn [pwiory
12

OBa ncnuTHa rpyna o0yXBata CBe KOuHe
noGowe  KOI  KOjUX  OXCTynamwe
YHyTpaller npeuHuka nodowa Huje Behe
on 30 mm, a oncTyname WHPHHE Mamyye
Jno6ow-kounuie Huje Behe on 10 mm.

53.6.2.12.YV  ciyuajy kopuwhema —pasiMunTHX
MartepHjana y MCTOj Tpynu Matepujana, 3a
CBAaKH MOjEIMHAUHH MaTepHjal MoTpeGHo
je nocraeutu sokasze koju notephyjy
yeknahenoct ca nponuckma npensuheHum
y [punory 11 unu Mpunory 12.

5.3.6.2.2. Kputepujymu 3a (opMHpame HCITHTHHX
Tpyma y ciyuajy 3aMeHCKHX ~KOUHMX
no6owa 3a  BO3WIA KOja  Mpunanajy
Bpcrama Ms, N3, Os 1 Oy

5.3.6.2.2.1.McnuTHa rpyna 3a HCIUTHBaKba HABEJEHA
y Mpurory 11, crasosn 1-4, wn Tpmsiory
12
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the nside diameter of the drum and by
more than 40 mm as regards the shoe
width of the drum brake.

5.3.6.2.2.2.In the case of different materials within a

53.7.

53.7.1.

53.7.2.

group of materials, proof shall be
furnished for each separate material that
the requirements stipulated in Annex 11 or
Annex 12 are met.

Scope of assessment with regard to
replacement brake discs/drums

Geometric checks

Compared with original parts, replacement
brake discs/drums shall be checked in
terms of the following applicable
characteristics (see also Annex 10):

(a) Disc/drum  diameter,  including
friction surface diameters (in the case
of a disc brake with an integrated
parking brake drum, both diameters
have to be checked);

(b) Disc thickness (original dimensions
and the minimum permissible wear
indication) - mounting face to
external friction surface;

(¢) Mounting flange thickness;

(d) Pitch circle diameter of fixing
holes/studs;

(e) Number of fixing holes/studs;
(f)  Mounting flange diameter;

(g) Type of centring (e.g. central spigot
or mounting bolts/studs);

(h) In the case of brake discs with
integrated parking brake drums the
width of the friction surface area and
any heat compensation groove(s);

(i) Additionally, in the case of ventilated
brake discs:

(i) The type of
(internal/external);

ventilation

(ii) The number of ribs and pillars;

(iii) The  dimensions of the
ventilation duct.

Balancing provision

The balancing provision with regard to the
replacement  brake discs/drums  shall

536222V

5.3.7.

53.7.1.

53.7.2.

Osa ncnutHa rpyna odyxpara CBe KO4He
noboue KOZL Kojux OJICTyNambe
YHyTpauImer npednnka 1o6oma Huje sehe
on 10 npoueHara (y 0OIHOCY Ha HajMamby
BPEHOCT), a OACTYNalbe WHPHHE Mnamyye
no6ow-kounuie Huje Behe o140 mm.

ciayyajy  kopuwherma — pasiHYMTHX
MarepHjana y MCTOj rpymny maTepujaia, 3a
CBaKH MOjeNHHAUHH MaTepHjal MoTpeGHo

je nocraBuTm nokase Kkoju moTBphyjy

ycknaheHocT ca nponuckMa npensrheHum
y Ipunory 11 uau IMpusory 12.

daktopn Koje Tpeba ysetH y 003Mp
NPHIMKOM  OLEHE 3aMEHCKMX  KOYHHMX
nwmckoBa/noGowa

Teomerpujcke nposepe

V' nopefiersy ca OpUTHHATHIM ACTOBHMa,
nposepasa ce yckiaheHOCT 3aMeHCKHX
KOYHHMX JHCcKoBa/mobomwa ca CﬂeﬂehMM

BaxehnM  KapakrepucTukama  (BuIeTH
‘Takohe [Tpusor 10):
(a) mpeuHuk nmcka/noborna,

yimyuyjyhu npeunnke  dpukione
nospuiHe (y cily4ajy AMCK-KOYHULE
ca yrpaljeHuM 1060110M 3a apKHpHY
KouHuly, TpeGa mpoBepuTH 002
TIpeYHNKa);

(6) neGsbuHa amcka (MOYETHE AMMEH3HjE
M MHHHMAJIHO JI03BO/bEHO Xabame) -
BenumHa u3vely MoBpuIMHE HOCAua
¥ cTio/bHe (PPUKUHOHE TOBPLIMHE;

(B) neGsbuHa NpUPYOHMLE 32 MOHTAKY;

(r) NpevYHHK NONEOHOT KPyra Ha KOMe ce
Hajla3e OTBOPH/MMHOBH 32 MOHTAXKY}

(1) ©poj 0TBOPA/MMHOBA 33 MOHTAXY;
(h) npeunnk MoHTaXKHE MpUPYOHMLE;

(e) Tan  nopaBHawa (Ha  mpumep,
LEHTPalHK pyKaBall WM BHjUH 32
MOHTasKy/MHHOBH);

(k) y ciydajy KOYHMX JIMCKOBA Ca
yrpahenum noGolmma 3a napkUpHy
KOUHMLY, — lMpHHa  (pHKUHOHE
nospuiMHe W Guino kor xkbeba 3a
TeMINepaTypHy KOMMeH3aLujy;

(3) Jlonatho, y ciyuajy BenTunnpajyhnx
KOUHHX JIMCKOBA:

(i) Tan BeHTMNALMje
(yHyTpaliba/crosbaliba);

(ii) 6poj peGapa 1 cTyGosa;

(i) anmensuje
KaHana.

BEHTWJIALMOHOT

VnyTersa 3a 6anaHcuparme
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53.7.3.

53.74.

5.3.8.

6.1.

6.1.1.

6.1.

Y

6.1.3.

6.1.3.1.

6.1.3.2.

6.1.3.3.

6.1.3.4.

6.1.3.5.
6.1.4.

correspond to that of the original part
being replaced.

Assessment of the wear condition of the
friction surfaces

This shall conform to the vehicle
manufacturer criteria.

Tests

Each test group (see 5.3.6.) within a
particular type of replacement brake
disc/drum (see 3.3.2.) shall be tested by the
Technical Service.

Test report

A test report shall be produced, the content
of which shall be at least that defined in
Annex 13 to this Regulation.

Packaging and marking

Packaging and marking requirements
regarding a replacement brake lining
assembly type, a replacement drum brake
lining type or a replacement drum brake
lining:

Replacement brake lining assemblies or
replacement  drum  brake linings
conforming to a type approved in
accordance with this Regulation shall be
marketed in axle sets.

Each axle set shall be contained in a sealed
package constructed to show previous
opening.

Each package shall display the following
information:

The quantity of replacement brake lining
assemblies or replacement drum brake
linings in the package;

Manufacturer's name or trade mark;

Make and type of replacement brake lining
assemblies or replacement drum brake
linings;

The vehicles/axles/brakes for which the
contents are approved;

The approval mark.

Each package shall contain fitting
instructions in an official ECE language,
supplemented by the corresponding text in
the language of the country where it is

5.3.73.

53.74.

6.1.

6.1.1.

6.13.1.

6.13.2.

6.13.3.

6.13.4.

6.13.5.
6.1.4.

YnyrcTBa 3a  OanaHcHpame  3aMEHCKMX
nwckoBa/noGomwa Tpeda 1a Gyny y criamy
ca CMepHMUaMa Koje ce OnHoce Ha
OpHrHHATIHE JIENIOBE KOjH CE 3aMembyjy.

lNpouena cramwa xabawa (PUKIMOHUX
noBpLIMHA

Osa npouena TpeGa aa Oyne y cknany ca
KpHTEpHjyMUMa Npon3Boljaua Bo3wa.

Hcnurusarwa

Caaka ucnuTHa rpyna (BUaeTH cras 5.3.6)
yHyTap oapehieHor THma - 3aMEHCKMX
KOYHMX JIMcKoBa/noGowia (BHAETH CTaB
3.3.2) TepGa na Gyae ucnuTaHa ojl CTpaHe
TeXHHUKE CITyKOe.

M3BeiTaj o McnuTHBakLY

CacraBba Ce W3BEWITaj O WCIHTHBAKY,
umju he canpikaj, y HajMary pyKy, OuTH y
cknaay ca caiapikajeM JeduHHCAHMM Y
TTpusory 13 osor lNMpaBunuuka.

IMakoBame U 03HAYaBaM-€

3axTeBH KOjU Ce OJHOCE HA MAKOBaHeE M
03HAYABAWE THNA CKIOMA 3AMEHCKHX
KOYHUX 06/I0ra, THMA 3aMeHCKe KO4He
obsiore waM 3amencke obnore 0Gow-
KOUHHLE:

3aMeHCKH CKJIONOBH KOYHHX 060ra HiH
3amMeHcka 061ora I0601I-KOYHHLIE, KOjH CY
Y CKlally ca THIOM 0J00peHHM mpema
osom [lpaBuwikuky, wcnopydyjy ce Ha
TPAKHMIITE y KOMIJIETHMA 32 OCOBMHCKE
cucreme.

CBaKu 0COBHHCKH CeT Tpeba 1a ce Haasu
Y XEpMeTHYKH 3aTBOPEHOj amGanaxu,
HAUMHEHO] TaKO f1a Ce MOTy OTKPHUTH
TParoBH NMPETXOIHOT OTBapakba.

Ceako  nakoBamwe cnenehe

nndopmanmje:

canpxki

Bpoj 3amMeHCKHX CKIONOBa KOUHKMX obora
MM 3aMEHCKHX o0nora 10601-KOYHULA
KOje Ce Haslase y I1aKoBakby;

Ha3ue npoussohaua M HeroB 3alTHTHY
3HAK;

Mapka W THN 3aMEHCKHX CKJIOMOBa
KOUHHX 00JI0Ta WM 3aMEHCKHX 0GJiora
J10601I-KOUHUIIA;

Bosuia/ocoBune/kounuue, 3a
canpikaj naKkoBama o106peH;

Koje je

Xomosiorauona o3Haka.

Cpako nakoBame Tpeba Ja caapxu
YIYTCTBA 3a Yyrpaiwy Ha JeIHOM Of
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6.1.4.1.

6.1.4.2.

6.1.4.3.

6.1.4.4.

6.1.5.

6.2.1.

6.2.1.1.
6.2.12.

6.2.1.3.

sold:

With particular reference to auxiliary
parts;

Stating that replacement brake lining
assemblies or replacement drum brake
linings should be replaced in axle sets;

With, in the case of replacement drum
brake linings, a general statement calling
attention to the following points:

The integrity of the shoe platform,
abutment and pivot;

Freedom of the shoe from distortion,
deformation and corrosion;

The type and size of rivet to be used;

The required riveting tools and forces.

With, additionally, in the case of combined
braking systems in the meaning of
paragraph 2.9. of Regulation No. 78 giving
the approved brake lining assembly
combination(s).

Each replacement brake lining assembly or
replacement drum brake lining shall
display permanently one set of approval
data:

The approval mark;

The date of manufacture, at least month
and year, or batch number;

Make and type of brake lining.

Packaging and marking requirements
regarding replacement brake discs or
replacement brake drums

Every unit sold shall at least exhibit the
following information:

Part number;

In the case of motor vehicles:

Make, type and trade name of the vehicle,
the axle intended to be fitted and period of
manufacturing of the vehicle; should the
period of manufacture not be readily
available a reference to the original part
number/identification code may be used;

In the case of trailers a reference to the
original part number/identification code
shall be used;

6.14.1.

6.14.2.

6.14.3.

6.1.4.4.

6.1.5.

6.15.1.
6.1.5.2.

6.1.5.3.

6.2.

6.2.1.

6.2.1.1.

6.2.1.2.

6.2.1.3

ciyKOeHUX je3nka EKOHOMCKe KomHCH)e
OYH 3a Espony (ECE), nomymeHo
onroBapajyhum TeKCTOM Ha je3HKy 3emibe
¥ Kojoj je npozato:

Ca  cneunduunnm
nomohwe fenose;

pedepeniama  Ha

Hagoznehu na 3amencke ckionose o6ora
KOYHHUA WMIH 3aMeHcke obsore noGolu-
KOUHHLA TpeOa MeHaTH M0 OCOBHHCKHM
ceToBMMa

VY ciyuajy 3aMeHCKMX CKI0mosa oGuiora
KOYHMLA, Ca OMIITOM H3jaBOM KOjOM ce
ckpehie naxiba Ha crienehe acnexTe:

HWuterputer niatdopMe KOUHHX UesbyCTH,
OCJIOHIIA W IapKe;

Ouwrrehiersa, nedopmaiije u  Koposuja
nanyyMLe KOuHe nanyue;

Tun u BenuuMHa 3akoBuue koja he ce
KOPHCTHTH;

Anatu u cunie nOTpeGHe 3a 3aKHBakbe.

JlonatHo, 'y ciyuajy  KOMOMHOBaHHX
KOUHHMX CHCTEMAa y CMHCHy crasa 2.9.
TlpaBunuuka Op. 78 HaBome ce omnoGpeHe
KOMOWHaLje CKIIOTOBA KOUHHX 06110ra.

3a cBAKHM 3aMEHCKH CKJION KOuHe oGsiore
WM 3aMEHCKy 00sory 10601-KOuHHLE,
crenehn noaun o xomonoraunju he Guru
TpajHO MpHKazaHH:

XoMmosiorauuoHa o3Haka;

Jlatym npom3BOmIbe, HajMame Mecel H
roauua, i 6poj cepuje;

Mapxa 1 THT KouHe 067Ore.
3axTeBn KOjH C€ OJHOCE Ha MakoBawe H

03HAaYaBaKbE 3AMEHCKHX KOYHHX IHCKOBA
MM 3aMEHCKMX KOYHMX 10601ua.

3a cBaKy jenuHMily KOja yniasu y CHCTeM
nponaje, Tpeba mNpHKazaTH  HajMamwe
crenehe nupopmarje:

Bpoj nena;
'V cityuajy MOTOPHHX BO3MIA:

Mapka, TN M KOMEpUMjaTHM Ha3MB
BO3HJIA, OCOBHHA HAMEIbEHa 32 YTpajIiby U
NEpHOL  MPOM3BOAME BO3WNA. AKO je
TIePHOIL MPOH3BO/IHE HETO3HAT, MOKE Ce

KOPHCTHTH pedepenua Ha
6poj/nnenTudrKaumony o3HaKy
OPHMTHMHATHOT JieNa;

V' chyuajy TpHKBYUHHX BO3HNa TpeGa
Kopuctuti  pedepenthn  Opoj  /
WAEHTHGUKALMOHY O3HAKY OPHIHHAIHOT
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6.2.1.4.1.

1.4.2.

6.2.2.

7.1.

7.1.1.

7.1.2.

7.3.

Each package shall contain fitting
instructions in the language of the country
where it is sold:

With particular reference to ancillary parts;

Stating that replacement brake discs and
drums should be replaced in axle sets.

Marking

Every brake disc/drum approved in
accordance with this Regulation shall be
durably marked with at least the following
information:

Manufacturer's name or trade mark;

The approval number;

An indication which provides traceability
of the production process (e.g. date, batch
number, source code);

The minimum thickness of the brake disc
or the maximum permissible inside
diameter of the brake drum.

Modifications and extension
of approval of replacement
parts

Every modification of the replacement part
shall be notified to the Type Approval
Authority which granted the type approval.
The department may then either:

Consider that the modifications made are
unlikely to have appreciable adverse
effects and that in any event the
replacement part still complies with the
requirements; or

Require a further test report from the
technical ~ service  responsible  for
conducting the tests.

Confirmation or refusal of approval,
specifying the alterations, shall be notified
by the procedure specified in paragraph
4.4. above to the Parties to the 1958
Agreement applying this Regulation.

The Competent Authority issuing the
extension of approval shall assign a series
number for such an extension and inform
thereof the other Parties to the 1958
Agreement applying this Regulation by
means of a communication form
conforming to the model in Annex 1 to this

6.2.1.4.

6.2.1.4.1.

6.2.1.42.

6.2.2.4.

7.1.

7.1.1.

7.12.

72.

73.

aena;

CBako makoBamwe CapkH ymyTCTBa 3a
yrpaliby Ha je3uKy 3embe y Kojoj ce
nponaje:

Ca creuuduyHoM 03HaKOM MOMORHUX
nenosa;

Hagoznehu To n1a 3aMeHcKke KOuHe MCKOBE
i fodouwe TpeGa MemaTH OCOBHHCKHM
ceToBMMa.

Osnauasaibe

CBaki KOUHM JHMCK/10GOW OnOGpeH y
ckaty ca osum [pasunnnkom, Tpeba na
MMa Heu3OpHCHBY O3HAKy Koja Caupiku
Hajmame creaehe nudopmarmje:

Hasup npouspohaua Wi
KOMepUHjaTHH Ha3HB;

HEroB

Xomororaionu 6poj;

VYnyterBo koje omoryhasa crieubuBoCT
NPOM3BOIHOT Mpoleca (Ha MPUMEp, JaTyM,
6poj cepuje, U3BOPHH KOI);

Munnvanta 1eGbiHa KOUHOr aucka Wik
MaKCHMAJIHH  03BOJbEHH  YHYTpallitbi
MPEUHHK KOYHOT 10601a.

H3meHe u npomHpeme
XOMoJIOralHje 3a pe3epBHe
aeJioBe

OGaBelnTeme 0 CBAKO] H3MEHH 3aMEHCKOT
nena ce nocrasjba Hauiexuom oprany 3a
XOMoJtoratmjy KOj1 je M371a0
xoMmoriorauujy THma. OBO TeNlo MoKe:

WM [1a CMaTpa J1a M3MeHe Hemajy 3HauajHe
HeraTHBHE MOCIEMLE M Ja Y CBaKOM
clyuajy OBaj 3aMEHCKH €0 joul yBeK
HCTIYHbaBa YCIIOBE;

WM @ 3axTeBa HOBH HM3BEIITaj O
HCTIMTHBAY O  TeXHHuKe  CiyKOe
HAJUIEKHE 3 CNPOBONeHe NCMUTHBAbA.

IlotBpa 0 XOMOJIOralMjH HWiIH OnOHjatby
XOMOJIOralje, 3ajeHO ca JINCTOM H3MeHa,
ce waske Crpanama y Criopasymy 13 1958.
roJMHE Koje mpuMerbyjy oBaj [TpaBHIHUK
Y CKiaay ca NpoueTypoM HaBeleHOM y
craBy 4.4 usHaz.

Hamneskun  opraH  Koju je MpoIMpHO
XoMoJioraiujy — oaesbyje onrosapajyhiu
cepujcku  Gpoj TAKBOM MpOLIMPery W
obasewrasa npyre Ctpane y Crnopasymy
u3 1958. roamHe koje npuMerbyjy 0Baj
IlpaBunHuk nyTem odpaciia 3a CaoruTemne
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8.3.

8.4.

8.4.1.

8.4.2.

8.4.3.

8.4.4.

8.4.5.

8.4.6

Regulation.

Conformity of production

Replacement parts approved to this
Regulation shall be so manufactured as to
conform to the type approved.

Original parts being the subject of an
application under paragraph 3.2. are
deemed to satisfy the requirements of
paragraph 8.

To verify that the requirements of
paragraph 8.1. are met, suitable controls of
the production shall be applied. These
shall encompass the control of raw
materials and components used.

The holder of an approval shall in
particular:

Ensure that for each replacement brake
lining assembly type or replacement drum
brake lining type at least the relevant tests
prescribed in paragraph 5.2.2. and the
relevant tests as prescribed in Annex 9 to
this Regulation are carried out on a
statistically controlled and random basis in
accordance with a regular quality assurance
procedure. For parking brake lining
assemblies only the shear strength described
in paragraph 5.2.2. is applicable.

Ensure that for each replacement disc and
drum at least the tests prescribed in Annex
9 to this Regulation are carried out on a
statistically controlled and random basis in
accordance with a regular quality
assurance procedure.

Ensure existence of procedures for the
effective control of the quality of products;

Have access to the control equipment
necessary for checking the conformity of
each approved type;

Analyse the results of each type of test in
order to verify and ensure the consistency
of the product characteristics, making
allowance for variation of an industrial
production;

Ensure that data of test results are recorded
and that annexed documents remain
available for a period to be determined in
agreement with the administrative service;

8.1.

8.2.

8.3.

8.4.

84.1.

8.4.2.

8.4.3.

8.4.4.

8.4.5.

8.4.6

Kkoju oznrosapa mozeny narom y llpunory
1 oBor INpapunHuka.

Caolpa3HOCT NPOH3BOAE

3aMeHCKH /1e10BH 0/100peHH npema OBOM
Tpasunnuky Tpeba na Gymy npousseneHH
TaKO J1a 0/IroBapajy 0J1006peHOM THITY.

Cmartpa ce J1a OpUrHHAJIHH JIENIOBH Ha Koje
ce OIHOCH 3aXTeB 3a XOMOJOTalMjy M3
craBa 3.2. HCIyHaBajy yclloBe U3 Tauke 8.

Jla Gu ce NOTBPAMIO 1A CY WCHYHEHH
3axTeBM u3 craa 8.1, crmpoBoan ce
onrosapajyha  KOHTpoNia  NpOHM3BOIIbE.
Yimyuyje KOHTpOIy kopuheHux
CHPOBHHA H KOMIIOHEHTH.

Hocunau xomonorausje, HapouuTo, Tpeda
na:

Omoryhu 112 ce 32 CBaKM THI 3aMEHCKOT
CKJIONa KOUHHMX 06/I0ra HIIH 3a CBAKHM THII
3aMeHcke  obnore  060MI-KOUHHIE,
cnposey HajMatbe oxrosapajyha
MCMUTHBAKA MPOMHMCaHa y cTaBy 5.2.2. u
onrosapajyha mcnutHBama mnponwcana y
Tpusiory 9 osor IlpaBuiHUKa Ha OCHOBY
CTATHCTHUKE KOHTPOJIE M CENeKTHBHO, Y
CKJally —Ca  PEIOBHOM  MpOLEIypOM
ochrypawa  kBanutera. Y ciyuajy
CKJIONOBa 06/I0ra 3a MapkHpHE KOUHHILE,
NpUMERYjy Ce CaMo  HMCHTHBAKE 32
notpebe oapelusama cMuuajie usperohie,
onucaxo y crasy 5.2.2.;

Owmoryhu fa ce 3a CBaKH 3aMEHCKH JINCK U
1060111, HA OCHOBY CTAaTHCTHUKE KOHTpOIE
M CeNeKTHBHO, y CKJaly ca peloBHOM

NPOLElypOM  OCHIypaba  KBajlMTeTa,
ClpoBOle  HajMaWwe  HCMIUTHBAMA
nponucana y  Ilpunory 9  osor
TpaBunuuka;

Owmoryhu ycnocrassbamwe mnpouenypa 3a
edexTiBHy KOHTpOJTY KBQJIHTETa
npou3Boa;

VMiMa npreTYN KOHTPOJIHO]j ONPeMH Koja je
notpeGHa 3a mpoBepy  caoGpasHOCTH
CBAKOT 0/I0GpeHoT THa;

AmHanusupa  pesyitate  CBake  BpCTe
WCMUTHBAMA KAKO OM  NPOBEPHO M
omoryhro nocnenHocT  KapakTepucTHKa
NpoM3BOJA MpPH  UeMy Ce  OCTaBjba
MoryhHOCT 3a 103BOJbeHA OACTyMamwa y
HHIYCTPUJCKO]j IPOM3BOILH;

Owmoryhu  eBuaeHTHpame rojaTaka o
pesynTaTHMa  MCIMTHBAKA M UyBambe
NPUIOKEHHX JOKYMEHAaTa Y BPEMEHCKOM
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8.4.7.

8.5.

8.5.1.

8.5.3.

8.5.4.

8.5.5.

9.1.

Ensure that any samples or test pieces
giving evidence of non-conformity with
the type of test considered shall give rise to
another sampling and another test. All the
necessary steps shall be taken to re-
establish  the  conformity of the
corresponding production.

The Competent Authority which has
granted type-approval may at any time
verify the conformity control methods
applicable to each production unit.

In every inspection, the test books and
production  survey records shall be
presented to the visiting inspector.

The inspector may take samples at random
to be ftested in the manufacturer's
laboratory. The minimum number of
samples may be determined according to
the results of the manufacturer's own
verification.

When  the quality level appears
unsatisfactory or when it seems necessary
to verify the validity of the tests carried out
in application of paragraph 8.5.2. the
inspector shall select samples to be sent to
the technical service which has conducted
the type approval tests.

The competent authority may carry out any
tests prescribed in this Regulation.

The normal frequency of inspections
authorized by the Competent Authority
shall be one per year. In the case where
negative results are recorded during one of
these visits, the competent authority shall
ensure that all necessary steps are taken to
re-establish the conformity of production
as rapidly as possible.

Penalties for non-conform
of production

The approval granted in respect of a
replacement brake lining assembly type or
drum brake lining type pursuant to this
Regulation may be withdrawn if the
requirements laid down in paragraph 8.1.
above are not complied with.

The approval granted in respect of the type
of a replacement brake drum or a
replacement brake disc pursuant to this

8.4.7.

8.5.

8.5.1.

8.5.2.

8.53.

8.5.4.

8.5.5.

9.1.

Tieproly Koju je yTBpheH cropasymoM ca
AIMHHUCTPATHBHOM CJTyKOOM;

Omoryhu na Gyae yser HOBH y30paK M
Gyly cnpoBeseHa HOBA HCIHTHBAMWA Y
ciyuajy na Gyne yrephena HecaoGpasHocT
HEKOr  y3opka WM  HEKOr  THMa
nenutusama. [1oTpeGHO je npeaysetn cse
HEONXONHE Mepe Kako GH ce MOHOBO
ycrnocTaBuia caodpasHocT oarosapajyhe
TPON3BOIIbE.

Hamnexuu oprai  Koju je 10aenuo
XOMOJIOralujy THa Moke y Ouino Ko
TPEHYTKY Ja HW3BPIIM MNpOBEPY MeETOa
KOHTpOZIe  Cao0pasHOCTH  Koje  ce
npuMerbyjy  Ha  CBAaKY  MPOM3BOIHY
Jenuuuy.

TokoM cBake MHCMEKLMje, eBHICHLMjA O
HCTIHTHBAMMMA 1 W3BELITAjH O KOHTPOMH
NPOM3BO/IHE CE MOHOCE HHCTIEKTOPY.

HIHCTIeKTOp MOe 1@ y3Me MpOM3BOSbHH
Y30paKk 3a MCIHTHBAKE y J1aGOpaTOpHjH
npoussohaya. Munumanuu Gpoj y3opaka
ce MO)Ke OIpEIMTH Ha OCHOBY pesyJiTara
JIOGMjeHHX TIPWIMKOM MCTIHTHBaWa O
CTpaHe npousBoljaua.

Axo je kBanuTeT He3anoBosbaBajyhy mim
aKo ce YMHH 1 je MOTPeGHO NMPOBEpHTH
BAIMIHOCT  WCTIMTHBAWA  KOja  Cy
CcnpoBe/ieHa y cKiaay ca ctaBom 8.5.2.,
OHIa MHCMEKTOpP y3WMa y30pKe KOjH ce
waky TEeXHHYKOj CiyXOM Koja je
M3BPLIMJIA XOMOJIOTALHOHA HCTIHTHBAH:A.

Hajnesxxuu opras MoXe jia W3BpUIM CBa
HCTIHTHBAbA nponicana oBHM
TpaBunHUKOM.

Hanniexxun opran 710380JbaBa, N0 NPaBHIy,
jenHy MHCTIeKuWjy TOmMIIbe. AKO Cy
HETaTHBHH pe3yJiTaTH 100HjeHH TOKOM
jenHe ox OBMX MHCTEKUMja, HAIJIEHKHH
opraH je myskaH ia oMoryhu npemysumarse
CBHX HEONIXONHHX Mepa 3a MOHOBHO
yenocTaBbame caoGpasHocTH
NpoM3BO/ILE y 1ITO Kpahiem poky.

Kaznene mepe 3a
Hecao0pasHOCT NPOH3BO/IHe

JlonerbeHa  XoMmoslorauMja  3aMeHCKor
ckiona koune ofsore uiu odsore 106oL-
KOuHMLE Y CKilanty ca oBuM TTpaBHIHHKOM
ce Moxe moByhm ako ce He HCTyHe
3aXTeBH HaBe/leHn y cTaBy 8.1.

Jlonessena  XOMOJIOraUMja  3aMEHCKOr
KOUHOr 7006011a MM 3aMEHCKOr KOUYHOT
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9.2.

Regulation may be withdrawn if the
requirements laid down in paragraph 8.1.
above are not complied with.

If a Contracting Party to the Agreement
applying this Regulation withdraws an
approval it has previously granted, it shall
forthwith so notify the other Contracting
Parties applying this Regulation, by means
of a communication form conforming to
the model in Annex 1A or Annex 1B to
this Regulation.

Production definitively
discontinued

If the holder of the approval completely
ceases to manufacture a replacement part
approved in accordance with this
Regulation, he shall so inform the
authority which granted the approval.
Upon receiving the relevant
communication that authority shall inform
thereof the other Parties to the 1958
Agreement applying this Regulation by
means of a communication form
conforming to the model in Annex 1A or
1B to this Regulation.

Names and addresses of
Technical Services
responsible for conducting
approval tests, and of Type
Approval Authorities

The Contracting Parties to the 1958
Agreement which apply this Regulation
shall communicate to the United Nations
secretariat the names and addresses of the
Technical ~ Services responsible ~ for
conducting approval tests and of the Type
Approval Authorities which grant approval
and to which forms certifying approval or
extension or refusal or withdrawal of
approval, or production definitively
discontinued, issued in other countries, are
to be sent.

9.2.

10.

11.

aucka y ckiany ¢ opum llpaBuiHukoM ce
Moske noByhi ako ce He mcryHe 3aXTeBu
HaBeleHH y craBy 8.1.

Ako YroBopha cTpana y Criopasymy Koja
npuMersyje oBaj IlpaBHIHHK —moByde
XOMOJIOTalMjy ~ Koja  je  MPETXOIHO
ono0peHa, mykHa je na Ge3 oanarama
obasecTH npyre YroBopHe CTpaHe Koje
npuvemyjy osaj [lpaBuinuk  nyTem
obpacuia 3a caomwTeme KojH OArosapa
moneny u3 Ilpunora 1A unm Tpunora 15
osor [Npaeuinnka.

IoTnynun npexkna
NPOH3BOJH:€

AKO HOCHIAll  XOMOJIOralje MOTIyHO
npectaHe 1a NPOM3BOAM 3aMEHCKH JIe0
on06peH npema oBoM [IpaBHITHKKY, OH je
Jly’kaH 112 0 TOMe 00aBecTH OpraH KojH je
on06puo  xomosnoraunjy. Hakon npujema
penesanTHor CaomuiTera, 0Baj OpraH je
nyxaH ja oGasectutd apyre Crpaue y
Criopasymy  u3 1958, rommne  Koje
npuMersyjy  oBaj [IpaBuiHMK — myTem
ofpacua 3a caomuiTeme KOju OAroBapa
mozneny w3 Ilpuiora 1A wm 1B oBor
IlpaBunnuka.

HasuBu u agpece
TEXHHYKHX Cﬂy)l(ﬁlrl
HaAJICKHHUX 3a cl'lpl]BOf)El'be
XOMOJIOTallHOHHUX
HCNHTHBAKHA U HALJIEKHUX
opraHa 3a XoMoJIOrauujy

Vrosopue ctpane y Criopasymy 3 1958.
rOIMHE Koje npuMetbyjy oBaj [TpaBuiiHuK,
cy nmyxHe ma oGasecte Cekperapujar
Vienumwennux HawMja O HasMBHMA W
ajpecama TeXHWUKHX CIYKOH Koje cy
O/IrOBOpHE 3a crnposoherse
XOMOJIOTaUHOHHX HCTIMTHBAMKA, K0 H O
Ha3MBHMa M apecaMa ynpaBHHX Oprama
KOji 0100paBajy XOMOJIOrauujy M KOjuma
ce jocTaB/bajy obpacuu  Kojuma - ce
notepljyje onobperwe Xomosoraije HiH
TpoTyKere Wi noBauene
XOMoJiorauuje, HIM TOTNYHH TPeKHI
NPOM3BO/IME, @ KOjU CY M3NATH Y APYTHM
2eMIbaMa.
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12.

12.2.

12.3.

Transitional provisions

As from the official date of entry into force
of the 02 series of amendments, no
Contracting Party applying this Regulation
shall refuse to grant approval under this
Regulation as amended by the 02 series of
amendments.

Even after the date of entry into force of
the 02 series of amendments, brake lining
assembly and drum brake lining approvals
to the Ol series of amendments to the
Regulation  shall remain valid and
Contracting ~ Parties  applying  the
Regulation shall continue to accept them
and shall not refuse to grant extensions of
approval to the 01 series of amendments to
this Regulation.

Contracting ~ Parties  applying  this
Regulation shall continue to allow fitting
or use on a vehicle in use of a replacement
brake lining assembly approved to this
Regulation in its original, unamended
form.

12.1.

12.2.

12.3.

Ilpenasue oapenoe

On 3BaHUYHOT JIaTymMa CTyNamwa Ha cHary
cepuje 02 u3MeHa WM JOMyHa, HMjeaHa
YroBopHa cTpaHa Koja NpHMeHYje OBaj
Mpasunuuk  nehe onbutn 1a  nomenu
XoMmojiorauujy npema oBom [pasuiiHuky u
CBUM M3MeHaMa H jloryHama u3 cepuje 02.

Yak M HAKOH JaTyMa CTymama Ha cHary
cepije 02 H3MeHa M J0MyHa,
XOMoIorauHja CKI0MoBa KOuHMX 0GJiora
uaM obrora 10601I-KOUHKIA 0100peHa y
cknany ca oBuM [1paBHTHIHKOM ca cepujoM
01 w3vieHa W 10MyHa OCTajy Ha CHasH, a
YroBopHe CTpaHe Koje NpHMerbyjy OBaj
TIpaBHIHUK HACTaBJbajy a HX MPHXBATAjy
u uehe onbutm na onoGpe mpoumpera
XOMoJiorauuje ~ Ha  OCHOBY  OBOT
TpaBunuuka ca cepujom 01 wu3Mena u
zonyHa.

YroBopHe CTpaHe Koje NpUMelbyjy OBaj
TpaBunHuk HacTaBbajy na 0106pasajy
yrpamwy WM ynoTpeby — 3aMeHCKHX
CKJIONOBA KO4YHHX 00s0ra 0100peHHx 3a
ynotpeby y cknany ca  OBMM
TIpaBUITHHKOM Y HHXOBOM OPHIHHAITHOM
00HKy Ge3 M3MeHa y BO3MINMA KOja Cy Y
ynorpeou.
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Annex 1A

Communication
(Maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

1
concerning  Approval granted

Approval extended

Approval refused

Approval withdrawn

Production definitively discontinued

of a replacement brake lining assembly or
replacement drum brake lining pursuant to Regulation
No. 90

Approval No..... Extension No...
1. Applicant’s name and address .
2. Manufacturer’s name and address.....

3. Make and type of brake lining assembly/drum
brake lining? ...

4. Make and type of brake lining.

5. Vehicles/axles/brakes for which the brake
lining assembly type/drum brake lining type
qualifies  as  original  brake lining
assembly/original ~ drum  brake  lining:

6. Vehicles/axles/brakes for which the brake
lining assembly type/drum brake lining type
qualifies as replacement brake lining
assembly/replacement drum  brake lining:

6.1. Additionally in the case of combined braking
systems in the meaning of paragraph 2.9. of
Regulation No. 78, approved brake lining
assembly combination(s): .

7. Submitted for approval on

8. Technical service responsible for approval tests

Distinguishing number of the country which has
eranted / extended / refused / withdrawn approval (see
approval provisions in the Regulation).

2 Strike out what does not apply.

Ilpuaor 1A

Caonmreme
(makcumann popmar: Ad (210 x 297 mm))

n3naje: Hasus HajuiexHor opraua:

JlonesbuBatby XoMosiorauuje
Tpowmpersy Xomosorauuje
OnGujarby Xomonorauuje
TloBnauery XoMornoraije
ToTryHoM NpeKuy NPOH3BO/IHE

3aMEHCKOT CKJIONA KOYHHX 00/I0ra WilH 3aMEHCKOM
o6sorom no6ou-kounnue y ckiany ca Ipapunsukom
6p. 90

Xomonorauuja 6p... ... [Tpormpese Op...

1. Hasup u aapeca noAHOCHOLA 3aXTeBa. .

)

Hazus u anpeca npoussohaua....

3. Mapka M THII CKJIOMa KOYHHX o6sora/oGnore
1100011I-KOUHHLE’....

4. Mapka 1 THII KOUHe 0bJiore

5. Bo3mna/ocoBiHe/KOUHMLE 32 KOje Ce 0Baj THII
CcKjlona  KOWHMX ~00nora/oBaj THM oGsore
J1060LI-KOUHHLE KBATH(HKYje Ka0 OpHIrHHATHI
ckjlon  KouHe  oGsore/opurnHaiHa - obsora
J106OLI-KOYHULE:

6. Bo3usia/ocoBune/KouHmLE 3 Koje ce 0Baj THI
cKiona KOUHMX ~oOsiora/oBaj THI oGiore
J1060LI-KOYHHLE KBATM(UKYje Kao 3aMEeHCKH
CKJI0M KouHe obJore/3amencka obsiora 10601~
KOUHHLE:

6.1. Tlopen Tora, y cityyuajy KOMGHHOBAHUX KOUHHX
chcteMa y cmuciy onpendn us crasa 2.9.
IMpaBuiHuka op. 78, onobpena(e)
KoMOuHauuja(e) CKI0MoBa KOYHHX 06iora:

7. JlatyMm moziHolIeHa 3aXTeBa 3 0100peks

8. Texuuuka cnyxba O/IroBOpHa 3a
XOMOJIOTauHOHa HCTIHTHBAMA

Jenumcrsenn Gpoj 3eMibe  Koja je sonenwna /.
npoumpia / 010wia / NOBYKIA XOMOJOraljy
(ButeTn 01peGe o xomostoraumju y Ipasimky).

[lpeuprars HenotpedHo.
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Date of test report.....

Number of test report ...

Approval
granted/extended/refused/withdrawn®

Place.....

Dats

Signature.

Annexed to this communication is a list of
documents in the approval file deposited at the
Type Approval Authorities having delivered the
approval and which can be obtained upon
request.

8.1.
8.2.

10.
1.
12
13.

Hartym usBelutaja o HCIUTHBAY ...

Bpoj i3BewTaja 0 HCTIHTHBAIY ....

Xowmonoraiuja
JozesbeHa/npoLnpena/on0ujeHa/moByyeHa®

MecTo...

Jatym
Tornuc..

V npuory OBOr JOKyMeHTa 1aTa je JmcTa
JIOKyMeHaTa O  XOMOJIOrauMju  Koja  Cy
JIeTIOHOBAHA KOl  HAIUIKHUX ~OpraHa  3a
XOMoJIoraLmjy Koju cy onoGpuH
XOMOJIOTaLMjy ¥ KOjH Cy JOCTYITHH Ha 3aXTeB.
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Annex 1B

Communication
(Maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

Approval granted

Approval extended

Approval refused

Approval withdrawn

Production definitively discontinued

of a replacement brake disc or a replacement brake
drum pursuant to Regulation No. 90

Approval No....

1.

2
3.
4

Extension No..

Applicant name and address..
Manufacturer name and address.....
Make and type of brake disc/drum ...

Vehicles/axles/brakes for which
the replacement brake disc
or a replacement brake drum is approve

Submitted for approval on

Technical service responsible for approval tests

Date of test report....
Number of test report ...

Approval
granted/extended/refused/withdrawn? .

Place....

Date ...

Signature..

Annexed to this communication is a list of
documents in the approval file deposited at the
Type Approval Authorities having delivered the
approval and which can be obtained upon
request.

Distinguishing number of the country which has
granted / extended / refused / withdrawn approval (sce
approval provisions in the Regulation).

Strike out what does not apply

Ilpunor 1b

Caonmreme
(makcumann popmar: Ad (210 x 297 mm))

n3naje: Hasus HajuiexHor opraua:

JlonesbuBatby XoMosiorauuje
Tpowmpersy Xomosorauuje
OnGujarby Xomonorauuje
TloBnauery XoMornoraije
ToTryHoM NpeKuy NPOH3BO/IHE

3aMeHCKUM KOYHHM JIMCKOM WJIH 3aMEHCKHM KOUHHM
no6owem y ckiany ca [pasuauukom 6p. 90

Xomonorauuja 6p. . Ipowmpere 6

1. Hasu 1 ajipeca nosHOCHOLA 3aXTeBA..

Hasus u anpeca npoussohaua....

2
3. MapKka i THT KOUHOT IHCKA/060LIA ...
4.

Bo3usia/ocoBiHe/KoUHHLE 32 Koje je 0106peH
3aMEHCKH KOYHH JIHCK
HITH 3aMEHCKH KOUHH 1060w

5. Jlatym noaHowiea 3aXTeBa 3a 0100peke...

6. Texuuuka cnyxba OIroBOpHa 3a
XOMOJIOralHOHa HCTIHTHBAA

6.1.  Jlatym u3BeLuTaja O HCIIUTHBAIbY.

6.2. Bpoj u3BelTaja 0 HCTUTHBAY ...

7. Xowmonoraiuja
nonesbeHa/npoLipeHa/oA6ujeHa/ noByeHa’ .

8. Mecro..
9. JHatym..
10.  Tlornue...

11. YV npusiory oBOr JOKyMeHTa fata je JucTa
JIOKyMeHaTa O  XOMOJIOrauMjH — Koja  Cy
JIETIOHOBAHA KOl  HAIUIKHUX ~OpraHa  3a
XOMoJIoratmjy Koju cy onoGpun
XOMOJIOTauujy u KOju Cy 10CTYTMHH Ha 3aXTeB.

Jemmcrsenn Gpoj 3ewme Koja je jozemuia /
npowmpiia / ox0iia / moBykia Xomoorauy
(BrteTH onpete o xovooraukji y Tpaiiiy).

[Ipeuprary Henotpedio
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Annex 2

Arrangements of the approval mark
and approval data

(See paragraph 4.2. of this Regulation)

H @} 90 R - 02 C0359/7248 ;ir:

a =38 mm min.

The above approval mark shows that the item
concerned has been approved in France (E2) pursuant
to Regulation No. 90 under approval number
C0359/7248. The first two digits of the approval
number indicate that the approval was granted in
accordance with the requirements of Regulation No.
90 as amended by the 02 series of amendments.

Ilpunor 2

H3srieq XomosioranHoHe O3HaKe H
MO/Ialik 0 0100pey

(Buneru cra 4.2. osor Ipasuinnka)

] H @} 90 R - 02 C0359/7248 ;;Fi

a =38 mm muH.

Tlperxonua XOMOJIOrauHoHa o3HaKa
O3HauaBa Ja je peJeBaHTHH €0 0no0peH y
®panuyckoj (E2) npema IlpaBunuuky 6p. 90 mox
xomonorauonum  Gpojem C0359/7248. Tlpse nse
urdpe XoMmosioraloHor 6poja ykasyjy Ha TO 1a je
XoMosorauija 000peHa y CKaly ca 3axTeBHMa
lMpaBunuuka 6p. 90, ka0 W CBUM H3MeHama W
nonynama u3 cepuje 02,
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Example of pad assembly marking llpnmep o3Haka ckiona nioyMua ANCK-KoYHHLA

2 2
Example of shoe assembly marking TIpimep 03HaKe CKIIONa Mamyye KoUHMLE
4 4
5 5
6 6
1- Make and type of brake lining 1- Mapka u THI KO4He 06JI0re
2- Date of assembly manufacture and 2- Jlatym npoH3BOIGE CKIIONA H HA3HB H
manufacturer’s name or trade mark KOMEepUHja/IHU Ha3UB NIpou3Bohaua
3 - Approval mark 3 - XomojiorauroHa o3Haka
4 - Make and type of brake lining 4 - Mapka 1 TMn KouHe oore
5- Date of assembly manufacture and 5 - JlaTym NpOM3BOMIM-E CKIONA M HA3HB H
manufacturer’s name or trade mark KOMepLjalHi Ha3uB npom3sohaya
6- Approval mark 6 - Xomoorauuona o3Haka
Example of drum brake lining marking Tpuvep o3Hake 0GII0re 10GOUI-KOUHHLE

1- Make and type of brake lining 1- Mapka u T KO4HE 06JI0re
2 - Date of manufacture 2 - Jlatym npoussoae
3- Approval mark 3 - XOMOJIOTaLHOHa O3HaKa
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Annex 3

Requirements for  replacement
brake lining assemblies for vehicles
of categories M1, M2 and N1

1. Conformance with Regulation No. 13 or
13-H

Compliance with the requirements of
Regulation No. 13 or 13-H shall be
demonstrated in a vehicle test.

1.1 Vehicle preparation
111 Test Vehicle

A vehicle which is representative of the
type(s) for which the replacement brake
lining assembly approval is required shall
be equipped with the replacement brake
lining assemblies of the type for which
approval is requested and instrumented for
brake testing as required by Regulations
Nos. 13 and 13-H.

Brake linings submitted for test shall be
fitted to the relevant brakes and, until a
fixed burnishing procedure is established,
shall be burnished to the manufacturer's
instructions i agreement with the
technical service.

1.12.  Bedding (burnishing) procedure
1.1.2.1.  General conditions

Brake lining assemblies submitted for test
shall be fitted to the relevant brakes. In the
case of replacement brake lining
assemblies, new brake linings must be
used. Drum brake linings may be
machined to achieve the best possible
initial contact between the linings and
drum(s). The test vehicle shall be fully
laden.

Original brake lining assemblies used for
comparison test and already fitted to the
test vehicle may be used provided they are
in a good condition and have not been
worn out by more than 20 per cent of the
initial thickness. They must not show
damages, cracks, excessive corrosion or
signs of overheating. They shall be bedded
to the procedure described below.

1.1.2.2.  Procedure

Ilpunor 3

3axTeBH 3a 3aMEHCKe CKJIONOBe
KOYHHX 0o6Jiora 3a BO3HJIA BpCTe
Mi, M2 u Ny

1. Vcarnawenocr ca Ilpaunaukom Op. 13
nm 13-H

Vcarnameroct ca 3axTesima [TpaBiiHnka
6p. 13 unu 13-H TpeGa nokazath y TOKy
HCIIUTHBAkba BO3MIIA.

1.1. Tpunpema Bo3una
111 HcnurHo BO3MIIO

Bo3uio Koje je penpeseHT THMa(THMOBA)
3a Koju(koje) ce TPaKW XOMOJorauja
3AMEHCKHX ~ CKJIONOBAa KOWHHX — 0GJiora
Tpeba ma Oyne ONPeM/bEHO 3aMEHCKHM
CKJIOTIOBHMA KOUHHX 00JI0ra THIIa 3a KOju
ce TPakH XOMOJIOraluja W TMPHIPEeMIbEHO
3a WCTIMTHBAME KOWYHHUA Yy CKJaly ca
3axtesuma [Npasuanuka 6p. 13 u 13-H.

Koune oGnore koje ce mnoABprasajy
ucnuTUBaky ce yrpaljyjy Ha oarosapajyhe
KOYHHUE M JIOK C€ HEe YCTOCTaBH TpajHu
nocTynak yxonasawa, Ouhe obpalusane y
ckmaay ca ymyTcTBHMa npomssohjaua y
KOHCYJITallMjH Ca TEXHHYKOM CITy/KGOM.

1.1.2. Toctynax oGpane (yxonapama)
1.1.2.1.  Onuwry ycnoeu

Ckron KouHMX 06I0ra, KojH ce NoJBprasa
WCTWTHBAKY, ~ Ce  MOCTaBba  Ha
oarosapajyie  kounnue. VYV cayuajy
3aMEHCKHX CKJIOMOBa KOYHMX 00Jiora,
TpeGa KOPHCTHTH HOBE KO4YHE oGore.
O6nore  1000II-KOUHHIA  MOTY — GuTH
MaumHckn  obpaheHe  kako Gu  ce
obesbeanno Hajoosbe Moryhe nouerHo
npuamawe usMehy obnora u godoua.
Hcnutho Bosuno TpeGa na Gyne noTmyHo
onrepeheHo.

Mory  ce  KOPHCTHTH  OPHTHHATHH
CKJIONOBH KOYHHX 06702 KOjH Ce KOPHCTE
3a ynopeaHa HCTNTHBAWA M Koju Cy Behi
TOCTAB/bEHH HA HMCIMTHOM BO3WIY, MOJ
YCTIOBOM 11a Cy y A0GPOM CTamy H 1a
crenen XaGawa He W3HocH e o1 20%
on mpBoOuTHe nedmbuHe. He cmejy na
uMajy HuKakea orutehiera, myKoTHHe, /a
NoKasyjy 3HaKe MPeKoMepHe KOopo3uje uiu
3Hake mperpepama. Mopajy ce yxonatn y
CKJIajly ca 110/1e ONMCAHUM TIOCTYTIKOM.

1.1.2.2.  Tlocrynak
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1.1.2.3.

12.1.
1.2.1.1.

T

Perform a mmimum 50 km driving
distance and at least 100 brake applications
at varying decelerations (at least between 1
m/s? and 5 m/s?) with initial speeds
between 50 km/h and 120 km/h. A
temperature range between 250 °C and 500
°C for pad assemblies or between 150 °C
and 250 °C for drum brake lining
assemblies (measured at the rubbing
surface of the disc or drum) must be
achieved at least 3 times during the
bedding procedure. Temperatures must not
exceed 500 °C for pad assemblies and 250
°C for drum brake lining assemblies.

Performance check

By braking only one axle at a time perform
5 brake applications from 70 km/h to 0
km/h (front axle) and 45 km/h to 0 km/h
(rear axle) at a line pressure of 4 Mpa' and
with an initial temperature of 100 °C for
each stop. The 5 consecutive non-
monotonic results must remain within the
tolerance of 0.6 m/s* (front axle) or 0.4
m/s*> (rear axle) of their mean fully
developed deceleration.

If this requirement is not fulfilled the
bedding  procedure  according  to
paragraph 1.1.2.2. must be extended and
the performance check according to
paragraph 1.1.2.3. must be repeated.

The braking system of the vehicle shall be
tested according to the requirements for
the vehicle category in question (M, M5 or
Ny) in Regulation No. 13, Annex 4,
paragraphs 1. and 2. or Regulation No. 13-
H, Annex 3, paragraphs 1. and 2. which
ever is  appropriate  taking  into
consideration the original approval of the
system. The applicable requirements or
tests are:

Service braking system

Type-0 test with engine disconnected,
vehicle laden, according to Regulation No.
13, Annex 4, paragraph 1.42. or
Regulation No. 13-H, Annex 3, paragraph
1.42.

For other than hydraulic braking systems an
equivalent input value should be used.

1.123.

1.2.

llpeheno pacrojame Tpeda na wu3HOCH

Hajmame 50 km y3 Hajmame 100
npUTHCAKa Ha  mejany  KouHWUE  Ha
PAsTMUNUTHM  BPEIHOCTHMA  YCTIOpeH:a

(najmamwe y oncery on | m/s?> no 5 m/s?)
npu noyersum Gpsunama oa 50 km/h 1o
120 km/h. Tokom mocTynka yXoJaeamwa,
Hajmame 3 nyTa, TemmnepaTypHH oricer
Tpe6a na Gyse 250 °C - 500 °C 3a
CKJIONOBE  TUIOYHLA AMCK-KOYHHLA MM
150 °C - 250 °C 3a ckyionose oGiora
10Go1-KouHHKLA (TeMnepaTypa ce MepH Ha
(DPUKLMOHO]  NMOBPIIMHK  [MCKA WM
nobowa). TemnepatypHe BpeIHOCTH He
cmejy na Oymy Behe on 500 °C 3a
CKJIONOBE MJIOYHLA THCK-KOUHUMLA U 250
°C 3a ckionoe 06710ra 10601-KOUHHLA

TpoBepa TeXHUUKNX KapaKTEPUCTHKA

Kouerwem camo jenne ocoBuHe Tpeba
M3BPIIMTH 5 TpHTHCAKa Ha  nenany
KouHuLe npy Gp3uun y oncery on 70 km/h
n0 0 km/h (npenra ocoBnHa) u y oncery
on 45 km/h o 0 km/h (3axma ocouHa) ca
JMHeapHUM nputHckoM on 4 Mpa'
nouetHoM Temnepatypom oa 100 °C 3a
CBAKO 3ayCTaB/batbe. [1eT y3aCTONHMX He-
MOHOTOHHX pe3ynrata Tpeba ma Oyme y
OKBHpY JI03BOJbEHOT oOzcTynamwa om 0,6
m/s? (npeawa ocosuHa) win 0.4 m/s?
(3a1ba OCOBHHA) O/l HHXOBOT MPOCEYHOT
yenopera.

Axko 0Baj 3axTeB He Oyae ncnymeH, Tpeba
HacTaBUTH yXOaBakbe y CKJIally ca CTaBoM
1.122, a npoBepy TEXHHYKNX
KapaKTepHCTHKa Yy CKJaly ca CTaBoM
1.1.2.3. Tpe6a noOHOBHTH.

Kousn cuctem BO3Wia ce HemuTyje y
CKNally ca 3axTeBuMa 3a oxrosapajyhy
Bpery  Bosuna (M, M, wunm N))
neduuncanum y ctaposnva 1 wu 2,
Tpusora 4 Tlpasunuuka Op. 13 wm y
craposuma | u 2, Ilpunora 3 INpaBunnuka
6p. 13-H, y 3aBrcHocTH 01 TOTa KOjH O
oa nBa [lpaBuikuka je peneBanTaH
nmajyhn y BUIY MHHLMjaITHY
xoMmonoraimjy cuctema. [lpuMeryjy ce
crienielin 3aXTeBH MM HCTHTHBAA:

CHCTeM paHoOr Koueka

Hcnurupae Tuna 0 ca MCK/bydeHUM
MoTopom M onTepeheHnm BO3WIOM, Y
cknany ca crasom 1.4.2. Tlpunora 4
TpaBunuuka 6p. 13 wmm craBom 1.4.2.
Tpuziora 3 Mpasmnnka 6p. 13-H.

34 KOUHC CHCTEMC, OCHM XHAPAYHUHMN KOUHHX
CHCTeMa, TPeGa KOHCTHTH CKBHBAICHTHY YaIashy
BDEIHOCT.
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1.2.1.2.

12.1.3.

12.2.

12.2.1.

123.1.

2.1.

Type-0 test with engine connected, vehicle
unladen and laden, according to
Regulation No. 13, Annex 4, paragraphs
1.4.3.1. (stability test) and 1.4.3.2. (only
the test with initial speed v = 0.8 Viax) or
Regulation No. 13-H, Annex 3, paragraphs
1.43.1.and 1.4.3.2.

Type-I test, according to Regulation No.
13, Annex 4, paragraph 1.5. or Regulation
No. 13-H, Annex 3, paragraph 1.5.

Secondary braking system

Type-0 test with engine disconnected,
vehicle laden, according to Regulation No.
13, Annex 4, paragraph 2.2. or Regulation
No. 13-H, Annex 3, paragraph 2.2. (this
test may be omitted in cases where it is
obvious that the requirements are met, e.g.
diagonal split braking system).

Parking braking system

(Only applicable if the brakes for which
lining approval is sought are used for
parking).

Parking brake test at 18 per cent gradient,
vehicle laden, according to Regulation No.
13, Annex 4, paragraph 2.3.1. or parking
brake test at 20 per cent gradient, vehicle
laden, Regulation No. 13-H, Annex 3,
paragraph 2.3.1.

The vehicle must satisfy all the relevant
requirements stated in Regulation No. 13,
Annex 4, paragraph 2. or Regulation No.
13-H, Annex 3, paragraph 2. for that
category of vehicle.

Additional requirements

Compliance  with the additional
requirements shall be demonstrated by
using one of the two following methods:

Vehicle test (split axle test)

For this test the vehicle shall be fully laden
and all brake applications made with
engine disconnected, on a level road.

The vehicle service brake control system
shall be equipped with a means of isolating
front and rear axle brakes so that either

9

1.2,

1.2.1.3.

o
i

122.1

1.23.

1.3.

2.1.

Hcnutusawbe TtHna 0 ca  yKbyYyeHHM
MOTOpOM " HeonTepehennm n
ontepehennv  BosuOM, y cKkiamy ca
craBom 1.4.3.1. Tlpunora 4, TpaBunHuka
6p. 13 wmm  crasouma 1.4
(ucnuTnBambe crabuwiHoct) u 1.4,
(camMo HCTIMTHBAME NPU TIOYETHO] GpP3HHH
v = 0.8 vpa) win crasouma 1.4.3.1. u
1.4.3.2. Ipunora 3 Ipasunnuka 6p. 13-H.

Wcnutusawe thna | y cknamy ca craBom
1.5. Tpunora 4 IlpaBunuuka Op. 13 nm
craBom 1.5. Tlpunora 3 IlpaBunnuka Gp.
13-H.

TomohHu Ko4HH CHCTEM

Hennmiae THma 0 ca  HCKZbydCHHM
MOTOpoM 1 onTepehieHum  BO3WIOM, Y
cknany ca crasom 22. Ilpuwiora 4
Tpaswinuka Gp. 13w crasom 2.2,
TMpunora 3 Tlpasunuuka 6p. 13-H (oBo
MCTIHTHBAE CE MOKE W30CTABHTH Yy
CcllyuajeBUMa Kaja je OUMIJIEHO 1a Cy
YTBphjeHH 3axTeBH 3aN0BOJEHH, HIp. Y
Ccllyyajy CHCTeMa 3a OIBOJEHO J11jaroHaiiHo
KoueHe).

CucTem napkupHe KouHule

(Tpumemyje ce caMo aKko ce MPHIHKOM
napkupama KOPHCTE KOUHHMLE 33 uMje
o610re ce Tpaku XOMONoraluja).

HcnutuBarbe cHCTeMa MapkHpHE KOUHHMLE
Ha CTPMOj paBHH ca HarnGom on 18% Ha
ontepeheHoM BO3WITY y CKIaly ca CTaBoM
2.3.1. INpunora 4 Ipasunnuka 6p. 13 wm
HCIUTHBAbE CHCTEMa MapKHpPHE KOUHHLIe
Ha CTPMO]j paBHH ca HaruGom oa 20% Ha
ontepeheHoM BO3WIy y CKiady ca CTaBoM
2.3.1. Mpusora 3 Mpasunsuka op. 13-H.

Bosuno TpeGa 1a MCIyHH CBE pesieBaHTHE
3aXTeBe 3a 1aTy BPCTY BO3WJIA HaBeJieHe Y
crasy 2. Ilpunora 4 Ilpasunnnka 6p. 13
unn cray 2. INpunora 3 TlpaBunnnka 6p.
13-H.

JlonatHu 3axTeBH

HcnymweHocT — noflaTHMX  3aXTeBa e
Jokasyje mpuMeHoM jenne on crenehmx
meroza:

Hcnurupame BO3MIA
MCTIHTHBAE 0COBUHA)

(3aceGHo

3a 0BO MCIMTHBAKE BO3MIO Tpeba 1a Oye
ontepeheHo, a cBaKkM MpUTHCAK Ha nenany
KOuHHMLE TpeGa BPUIMTH Ca HCKIbYYEHHM
MOTOPOM W Ha PaBHOM TyTY.

CucTeM KOHTpOJie KOueHa BO3MIA je
ONpeM/beH MEXaHH3MOM 33  W30/I0BaHY
TIPUMEHY KOYHMLE HAa NMPElmboj] W 3a1H0j
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2,111,

may be used independently of the other.

Where brake lining assembly approval is
required for front axle brakes the rear axle
brakes shall remain inoperative throughout
the test.

Where brake lining assembly approval is
required for rear axle brakes the front axle
brakes shall remain inoperative throughout
the test.

Cold performance equivalence test

A comparison of the cold performance of
the replacement brake lining assembly and
the original brake lining assembly shall be
made by comparing the results of testing to
the following method:

Make a minimum of six brake applications at
spaced increments of pedal effort or line
pressure up to wheel lock or, alternatively,
up to a mean fully developed deceleration of
6 m/s? or up to the allowed maximum pedal
force for the category of vehicle in question
from an initial speed as given in the table
below:

2,111

OCOBHHHM Tako 1a ce OO KOja KOYHMLA
MOXe KOPHCTHTH HE3aBHCHO jeIHa OJ
apyre.

Vkonuko je mnoTpeGHa Xomomoraija
cKoma  KouHHMX o0sora 3a  KouHMuE
Npelibe OCOBHHE, KOUHHILIE 3a/lHe 0COBUHE
he Gutn oHemoryheHe TOKOM HCTIUTHBAkA.

Vkonuko je notpeGHa  XOmojioraimja
CKJIONa KOYHHX 0610ra 3a KOUHULE 3a/libe
OCOBHHE, KOUHHLE Mpeamwe ocoBmke he
GuTH oHemoryheHe TOKOM HCIHTHBARA.

VHopenHOo  MCTIUTHBAMWE  TEXHUUKHX
KapaKTEpHCTHKA KOUHMLA Y XJaaHOM
cTamy

yﬂOpC}lHO HCNUTHBAE TEXHUYKHUX
KapakTepHCcTHKa 3aMEHCKor cKona
KOUHHX 0G70ra H OPHIHHATHOT CKIONA
KOUHIX 06710ra Y XTa/IHOM CTatby Ce BpLiI
nopeheeM pesyarata HCIUTHBAbA Y
ckiajy ca cienehom MeToaoM:

TpeGa H3BPLIMTH HAjMARbE LICCT NPHTHCAKA
HAa menany  Kounuue |y oapeheHum
MHTEPBATNMA KaJa Ce CHJIA WiIH TPHTHCAK
KOjU Cce mpuMerbyje Ha nexany nosehasa
CBE JI0K Ce TOUKOBHU He OJI0KUpajy Wik 10K
e He JIOCTHTHE CPE/ba BPEHOCT YKy MHOT
yenoperwa 01 6 m/S%, Wi 10K ce He
npuMenu HajBehi 103BosbeHM mpUTHCAK
Ha ey KOUHHIIE 3a 1aTy BPCTY BO3MJIA
npu noueTHoj Op3uHK HaBeaeHoj y Tabenu
nenox:

Test speed in km/h psuna moxox ucnumusara y km/h

Vehicle category Front axle Rear axle Bpema soswa Ipeowa ocosuna |  3aowa ocosuna
M 70 45 M 70 45
M 50 40 Mz 50 40
Ni 65 50 Ni 65 50
The initial brake temperature at the start of TMoueTna TemmnepaTypa KOUHOT cHCTEMa

each application shall be < 100 °C. npe CBAKOI NMPUTHCKA Ha nejany Tpeda na

Gyne <100 °C.
2.1.12.  Note and plot pedal force or line pressure 2.1.12.  3aGeneskutun  rpaguukn  npukazaTH

and mean fully developed deceleration for
each application, and determine the pedal
force or line pressure required to achieve (if
possible) a mean fully developed
deceleration of 5 m/s? for front axle brakes
and 3 m/s” for rear axle brakes. If these
values cannot be achieved with the
maximum allowed pedal force determine
alternatively the pedal force or line pressure
required to achieve maximum deceleration.

BPEIHOCT CHIIE KOja JIeNTyje Ha nefaity wi
BPEIHOCT MPHTHCKA Y KOYHOM BOJLY, KAo i
Cpejtiby BPEIHOCT YKYIHOT YCTOpera Npu
CBAKOM TMPHTHCKY Ha NEfaty W OIPEaHTH
Cculy Koja Jiestyje Ha NieJially Wil NPUTHCAK
Y KOUHOM BOJIy KOjH CY HEOMXOJHH KaKo
Gu ce nocrursia (ako je moryhe) cpema
BPEHOCT YKYIHOT ycrioperwa o1 5 m/s” 3a
KOUHHLE Tpelme OCOBMHE M 3 m/s’ 3a
KOUHHIE 3¢ OCOBHHE. AKO Ce OBe
BPEAHOCTH HE MOrY OCTBAPUTH NpH
HajBehieM  J103BOJbEHOM  MPHTHCKY —Ha
nejany, OHIA Ce Ko aiTepHaTHBa
oapehyje cuna koja aenyje Ha neaany win
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2.1.2.2.

2.1.2.3.

22.1.

22.2.

222.1.

The replacement brake lining assembly
shall be considered to show similar
performance characteristics to the original
brake lining assembly if the achieved mean
fully developed decelerations at the same
control force or line pressure in the upper
two thirds of the generated curve are
within 15 per cent of those obtained with
the original brake lining assembly.

Speed sensitivity test

Using the pedal force derived from
paragraph 2.1.1.2. of this annex and with
initial brake temperature < 100 °C, make
three brake applications from each of the
following speeds:

(a) Front axle 65, 100 km/h and
additionally 135 km/h where Viax
exceeds 150 km/h.

(b) Rear axle 45, 65 km/h and
additionally 90 km/h where Viax
exceeds 150 km/h.

Average the results for each group of three
applications and plot speed against
corresponding mean  fully ~ developed
deceleration.

Mean fully developed decelerations
recorded for the higher speeds shall lie
within 15 per cent of that recorded for the
lowest speed.

Inertia dynamometer test

Test equipment

For the tests an inertia dynamometer shall
be equipped with the vehicle brake in
question. The dynamometer shall be
instrumented for continuous recording of
rotational speed, brake torque, pressure in
the brake line, number of rotations after
brake application, braking time and brake
rotor temperature.

Test conditions

The rotational mass of the dynamometer
shall correspond to half the axle portion of
the maximum vehicle mass as listed in the
table below and to the rolling radius of the

2.1.1.3.
2,12
2.12.1.
2.12.2.
2.12.3.
2.2,
22.1.
222
222.1.

TpUTHCAK Yy KOYHOM BOAY KOJU ce

npuMerbyjy 1a G ce  MOCTHMIIIO
MAaKCHMAITHO YCTIOpekbe.

Cwmarpa ce na cy TeXHHUKe
KapaKTepHCTHKE  3aMEHCKOr  CKJIOMa
KOUHMX ~ 06/I0ra  CIMUHE  TEXHHUYKHM

KapaKTEPHCTHKAMA OPHTMHANHOT CKIIONA
KOYHHX 0010ra aKko MOCTHTHYTE Cpelibe
BPEIHOCTH YKYIHOT YCTIOpera NpH HCToj
peepeHTHOj CHAM WM NIPUTHCKY Y
KOYHOM BOZly Y ropwem aBoTpehunckom
neny nobujene kpuse usHoce 15% on
BPEHOCTH JI0OMjeHUX Ha OPUIMHAIHOM
CKJIONy KOUHHX 0G7i0ra.

HicnuTuBare 3aBUCHOCTH 0/1 Op3uHe

TpuveHoM cile Ha Mejany KoYHHLE Koja
je neduuncana onpenbava u3  crapa
2.1.1.2. Tlpwiora # mnpu  MOYETHO]
TeMIepaTypH KouHor cucrema oa <100°C,
Tpeba M3BPLIMTH TPH MPUTHCKA HA Neaay
KOYHMLIE MPH CBaKoj 011 crieiehux Gp3uHa:

(a) mnpemmwa ocosuna - 65, 100 km/h u
nomatHo 135 km/h  rae Vi
npemauyje 150 km/h.

(6) 3aama ocoBuna - 45, 65 km/h u
nomatho 90 km/h  rme Vi
npemauuyje 150 km/h.

OnpenuTh npoceuHy BPEAHOCT Ha OCHOBY
pesynTata 3a CBaky Tpymy o@ TpW
NPHTHCKA HA TeJany M ONPEIMTH KPHBY
GpsnHe Ha ocHoBy onroapajyhe cpemme
BPEHOCTH YKYITHOT YCTIOPEH-a.

Mpoceune BpeHoCTH yenopema
3abenexene npn Behum GpsuHama Tpeba
nia Gyny y oncery on+ 15 % on BpenHocTy
3a0esiexeHe MPH HAJHILKO] OP3HHH.

Hcnurupame Ha
JIMHaMOMETpY

HHEPLHOHOM

Hcnutha onpema

3a noTpeGe OBHX HCITHTHBAA, HHEPLHOHH
nMHaMomeTap TpeGa na Gyne onpemsben

onrosapajyoM  KOWHMLOM  BO3WIA.
Jlunamomerap je nozeLueH 3a
KOHTHHYAJTHO Oenexermne Op3uHe
OKpeTalma TOUKA, KOUHOI  MOMEHT,
NpUTHCKA y KOYHOM BOJY, Opoja obpTaja
HAKOH ~ MPUTHCKA  Tleflaie  KOHHILE,
BpeMeHa  Kouewa M Temmepatype

porupajyher ejieMeHTa KOuHHLE.

Venosu MCUTHBabA

Potupajyha maca aunamomeTpa Tpeda na
oarosapa TI0JIOBHHH OCOBMHCKOT
ontepehera Hajehe m03BO/BEHE Mace
BO3MJIA KOja je HaBeaeHa Y Tabesn HCroa U
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largest tyre that is authorized for that
vehicle type(s).

paaujycy okpeTawa HajBeher nHeymatuka
JI03BOJLEHOT 32 yNOTpeSy Ha OBOM THITy
(OBHM THIOBHMA) BO3WJIA.

“Axle portion of Ocosuncko onmepeherve najsehe oosonene
Vehicle category maximum vehicle mass Bpema sonwa ace sosuna
Front Rear Tlpeowa ocosuna | 3aoma ocosuna

M 0.77 0.32 M 0.77 0.32

M. 0.69 0.44 M2 0.69 0.44

Ni 0.66 0.39 N 0.66 0.39

2222. The initial dynamometer rotational speed 2222. Tlowernn 6poj obpraja auHamMomeTpa
shall correspond to the linear vehicle speed TpeGa 1a OArOBapa JHHEApHOj Op3uHH
as stated in paragraphs 2.2.3. and 2.2.4. of HA3HAYEHOTr  BO3WIA, KAO0 WTO  je
this annex and shall be based on the nepunyrcano y crasopuma 2.2.3.-2.2.4.
dynamic rolling radius of the tyre. osor [lpunora, a s3achmea ce Ha

JIMHAMHYKOM  palnujycy — KOTpibama
THEeyMaTHKa.

2223. Brake linings submitted for test shall be 2223. Kouwe oGnore koje ce noaBpraBajy
fitted to the relevant brakes and bedded HCIUTHBAMY, — NOCTaB/bajy  Ce  Ha
(burnished) according to the following onrosapajyhe  kounuue u - oGpabyjy
procedure: (yxonasajy) y cknaxy ca caenehom

Burnishing phase 1, 64 snubs from 80 km/h to 30
km/h at varying line pressures:

npoueypom:

®asa yxomasamwa 1, 64 kouewa npu Gpsunu ox 80
km/h 1o 30 km/h npu pasauuutiM BpeaHOCTHMA

NPHTHCKA y KOYHOM BOJLY:

Rear Rear 3aowa 3aowa
ade | axle ocosuna_| o_osuna

Paraneter e | ivake | vate Hapavenap oot | roua |
Number of snubs per cycle 32 n| Bpoj koviersa o wkaycy 3 3 32
Brake speed BpsHiia noveTkom koueisa
demy P 80 80 80 [k"m ) 80 80 80
Release speed Bpsuia npitiikon
(km/h) " 30 ) 30 ufnymTal':,a xounme (km/h) 30 o 0
([glél)al brake temperature <100 | <100 | <80 :(::4:::: (T:gj‘)“ep“ypa <100 | <100 | <80
:'lga)l brake temperature Open | Open | Open ffff, :Z:f;ag)cpmypa Open | Open | Open
Pressure snub 1 (kPa) 1500 [ 1500 | 1500 Tpuricax kouerva | (kPa) 1500 | 1500 | 1500
Pressure snub 2 (kPa) 3000 | 3000 [ 3000 Tpurncax kouera 2 (kPa) | 3000 | 3000 | 3000
Pressure snub 3 (kPa) 1500 [ 1500 | 1500 Tpuricax koverva 3 (kPa) 1500 [ 1500 [ 1500
Pressure snub 4 (kPa) 1800 [ 1800 | 1800 Tpincax kosersa 4 (kPa) 1800 [ 1800 | 1800
Pressure snub 5 (kPa) 2200 | 2200 | 2200 Tpuricax kouera 5 (kPa) | 2200 | 2200 | 2200
Pressure snub 6 (kPa) 3800 | 3800 | 3800 Tpuricax kouera 6 (kPa) | 3800 | 3800 | 3800
Pressure snub 7 (kPa) 1500 [ 1500 | 1500 Tpuricax kouerva 7 (kPa) 1500 [ 1500 [ 1500
Pressure snub 8 (kPa) 2600 | 2600 | 2600 Tpuricax kouera 8 (kPa) | 2600 | 2600 | 2600
Pressure snub 9 (kPa) 1800 [ 1800 | 1800 Tpiricax kovera 9 (kPa) 1800 [ 1800 [ 1800
Pressure snub 10 (kPa) 3400 | 3400 | 3400 Tpuncax kouera 10 (kPa) | 3400 | 3400 | 3400
Pressure snub 11 (kPa) 1500 [ 1500 [ 1500 Tpiricax kouersa 11 (kPa) | 1500 | 1500 | 1500
Pressure snub 12 (kPa) 2600 | 2600 | 2600 Tpurncar kouera 12 (kPa) | 2600 | 2600 | 2600
Pressure snub 13 (kPa) 1500 [ 1500 | 1500 Tpricax kouea 13 (kPa) | 1500 | 150 | 1500
Pressure snub 14 (kPa) 2200 | 2200 | 2200 Tpuucax kouema 14 (kPa) | 2200 | 2200 | 2200
Pressure snub 15 (kPa) 3000 | 3000 | 3000 Tpurncax kouerwa 15 (kPa) | 3000 | 3000 | 3000
Pressure snub 16 (kPa) 4600 | 4600 | 4600 Tpuricax kouerwa 16 (kPa) | 4600 | 4600 | 4600
Pressure snub 17 (kPa) 2600 | 2600 | 2600 Tpwncar kowera 17 (kPa) | 2600 | 2600 | 2600
Pressure snub 18 (kPa) 5100 | 5100 | 5100 Tpuricax kouerwa 18 (kPa) | 5100 | 5100 | 5100
Pressure snub 19 (kPa) 2200 | 2200 | 2200 TprrHcak kouera 19 (kPa) 22| 2200 | 2200
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Pressure snub 20 (kPa) 1800 | 1800 | 1800 Ipurncak kouera 20 (kPa) | 1800 | 1800 | 1800
Pressure snub 21 (kPa) 4200 | 4200 | 4200 Tpuicax kouerwa 21 (kPa) | 4200 | 4200 | 4200
Pressure snub 22 (kPa) 1500 [ 1500 | 1500 Tpricar kouersa 22 (kPa) | 1500 | 1500 | 1500
Pressure snub 23 (kPa) 1800 | 1800 | 1800 Tpuricax kouera 23 (kPa) | 1800 | 1800 | 1800
Pressure snub 24 (kPa) 4600 | 4600 | 4600 Tpiicak kouersa 24 (kPa) | 4600 | 4600 | 4600
Pressure snub 25 (kPa) 2600 | 2600 | 2600 Tpirncar kouewa 25 (k) | 2600 | 2600 | 2600
Pressure snub 26 (kPa) 1500 | 1500 | 1500 Tpwicax kouera 26 (kPa) | 1500 | 1500 | 1500
Pressure snub 27 (kPa) 3400 | 3400 | 3400 Tpiricax kouersa 27 (kPa) | 3400 | 3400 | 3400
Pressure snub 28 (kPa) 2200 | 2200 | 2200 Tpurncax kouera 28 (kPa) | 2200 | 2200 | 2200
Pressure snub 29 (kPa) 1800 [ 1800 | 1800 Tprncax kouersa 29 (kPa) | 1800 | 1800 | 1800
Pressure snub 30 (kPa) 3000 | 3000 | 3000 Tpuncax kouersa 30 (kPa) | 3000 | 3000 | 3000
Pressure snub 31 (kPa) 1800 | 1800 | 1800 Tpuricax kouea 31 (kPa) | 1800 | 1800 | 1800
Pressure snub 32 (kPa) 3800 | 3800 | 3800 Tprncar kouerva 32 (kPa) | 3800 | 3800 | 3800
Number of cycles 2 2 2 Bpoj wnkayca 2 2 2

Burnishing phase 2, 10 stops from 100 km/h to 5 km/h

®asa yxonasawa 2, 10 3aycraBsbarma npu Gpsuxu o

at 04 g deceleration and increasing initial 100 km/h no 5 km/h y3 ycnopewe on 04 g u
temperatures: nosehare BPEIHOCTH NOYETHE TeMnepaType:
Rear Rear 3aona | 3aowa
axle. axle ocosuna | ocosuna
Front | Disc | Drum Ipeowa | Juck- | Jlodow-
Parameter axle | brake | brake fap vemap ocosuna | kounya | kounma
Number of stops 10 10 10 Bpoj saycranmaiva no 10 10 10
per cycle KTy CY
Brake speed Bp3suHa M0UETKOM KoueHha
(km/h) 100 100 100 (km/h) 100 100 100
Release speed Bp3nna npHAnKoM
(km/h) <5 <3 =3 ornyurraia kosnme (kim/h) <3 < =3
Deceleration level (g) 0.4 0.4 0.4 Creren yenopema (2) 0.4 04 0.4
Maximum pressure 16000 | 16000 10000 Maxchan nputhcax 16000 | 16000 10000
(kPa) (kPa)
Initial temperature 1 (°C) <100| <100] <100 TMouerna emneparypa 1 (°C) | <100 <100 <100
Initial temperature 2 (°C) <215| <215 <151 Tlouerna remneparypa 2 (°C) | <215| <215 <151
Initial temperature 3 (°C) <283| <283 <181 Tlouerna revmeparypa 3 (°C) | <283 <283| <181
Initial temperature 4 (°C) <330| <330 <202 Touerna Temmneparypa 4 (°C) | <3 0| <330 <202
Initial temperature 5 (°C) <367| <367 <219 Tlouerna remneparypa 5 (°C) | <367 | <367 <219
Initial temperature 6 (°C) <398| <398 <232 Toyerna Temneparypa 6 (°C) | <398 | <398 <232
Initial temperature 7 (°C) <423 | <423 <244 Ilouerna remneparypa 7 (°C) | <423 | <423 <244
Initial temperature 8 (°C) <446 | <446 <254 Ilouerna remnieparypa 8 (°C) | <446 | <446 <254
Initial temperature 9 (°C) <465 <465| <262 Iouerna tesneparypa 9 (°C) | <465 | <465 <262
(h:(n;;al temperature 10 <as3| <as3| <270 :’lg';c'ma Tevmnepatypa 10 <as3| <483 <270
Number of cycles 1 1 1 Bpoj wakayca 1 1 1
Recovery, 18 snubs from 80 km/h to 30 km/h at line CraGunusaumja, 18 kouemwa npu 6psuun ox 80 km/h
pressure of 3 000 kPa: 110 30 km/h ca nputHckom y kouHom Bomy oz 3.000
kPa:
Rear Rear 3aowa | 3aowa
axle. axle. ocosuna | ocosuna
Front Disc Drum llpeowa | Jluck- | JoGow-
Parameter axle | brake | brake Hapaemap ocosuna | kownuya | _rownya
Number of stops Bpoj saycrasara 1o |
8 18 18
per cycle 18 18 18 LMKy CY
Brake speed Bpsiia MOYCTKOM Kouerha
(kn/h) 80 80 80 (k/h) 80 80 80
Release speed Bp3una nprnkom 30 30 0
(km/h) 30 30 30 ornymrrama kounmue (km/h)
Pressure (kPa) 3000] 3000 3000 Tpuricax (kPa) 3000 3000] 3000
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Initial brake temperature

(C)

<100 | <100 <80

TlouerHa Temmeparypa
kounue (°C)

<100 | <100 <80

Final brake temperature

(°0)

Open| Open|  Open

Kpajiba remneparypa
Koumie (°C)

Huje | Huje | Huje
sedut- | nedu- | aedu-
nncana | nucana | _nmcana

Number of cycles 1 1 1

Bpoj wikayca 1 1 1

222.5.

223.

223.1.

2232.

Perform 5 brake applications from 80 km/h
to 0 km/hat a line pressure of 4 MPa and
with an initial temperature of 100 °C for
each stop. The 5 consecutive non-
monotonic results must remain within the
tolerance of 0.6 m/s? of their mean fully
developed deceleration.

If this requirement is not fulfilled the first
part of the bedding procedure "Burnishing
Phase 1" must be repeated until the
required performance stability is achieved.

The use of cooling air is permitted. The
speed of the airflow during the brake
application at the brake shall be:

Vair =0.33 v
Where:

v = vehicle test speed at initiation of
braking.

Cold performance equivalence test

A comparison of the cold performance of
the replacement brake lining assembly and
the original brake lining assembly shall be
made by comparing the results of testing to
the following method.

From the initial speed of 80 km/h for M;
and N; and 60 km/h for M and with brake
temperature < 100 °C at the start of each
application make a minimum of six brake
applications at spaced intervals of line
pressure up to a mean fully developed
deceleration of 6 m/s?.

Note and plot line pressure and mean fully
developed  deceleration  for  each
application, and determine line pressure
required to achieve 5 m/s.

22

223.1.

2232,

Bpuun ce 5 nputicaka Ha nefany KouHuie
npu Gpsune on 80 km/h o 0 km/h ca
NPUTHCKOM y KouHOM Bomy ox 4 MPa u
noyerHoM Temneparypom ox 100 °C 3a
CBaKO 3aycTaB/batbe. [1eT y3acTOMHHX He-
MOHOTOHHX pesynrarta Tpeba ma Oyme y
OKBHpY 1103BOJbeHOr oxcTymamwa oax 0,6
m/s* Ol HUXOBON MPOCEUHOT yKYMHOT
yenopera.

Axko oBaj 3axTeB He Oyae ncnymeH, Tpeda
MOHOBHTH NPBH 11€0 MOCTYNKA YXOJaBaha
~Paza yxomaBawa 1% cBe 10K ce He
NOCTHTHe notpebHa crabuiHocT
TeXHHYKHX KapaKTepHCTHKA.

Jlo3Bobeno je kopumherme Basmyxa 3a
xnahewe. bpsuna cTpyjama  Bazayxa
NPHJIMKOM NPHTHCKA HA NEJaly KOUHWLE
TpeGa 11a Gyie KaKko crem:

Vair =033 v
e je:

V = HCMUTHA Op3MHA BO3WIA HA MOYETKY
KOuCH:a.

VIOpenHo  MCTIMTHBAHKE  TEXHHUKHX
KapaKTepHCTHKA KOUHWLA Y  XJIAIHOM
cTamwy

YnopenHo — MCMMTHBAKE  TEXHHUKHX
KapakTepHCTHKA ~ 3aMEHCKOr  CKJiona
KOUHHX 06JI0ra M OPHIHHAIHOT CKJIOMNa
KOUYHUX 06710ra y XJIa/IHOM CTakby Ce BpLIK
nopehememM  pesynTata HMCTIMTHBAWA Y
cKiiajty ca ciiesiehom MeTozoM.

Tpu nouerHoj Gpsuun om 80 km/h 3a
Boswna Bpere M 1 Ny u 60 km/h 3a
BO3Mia Bpcre My W mpu Temnepatypu
kouHor cucrema < 100 °C, 3a cBako
npoBepy, BpUM Ce  Hajvame luect
NpUTHCAKa Ha  nenany  KouHMue
ofpeheHrM  MHTEpBAIHMA TNPUTHCKA Y
KOYMOM BOJly CBE JOK C& HE MOCTHTHE
cpejiiba BPETHOCT YKYTHOT ycriopera o1 6
m/s?.

3abenexutd W rpaduUuKH  NpHKasaTH
BPEHOCTH NPUTHCKA y KOYHOM BOZY M
Cpefiiby BPeIHOCT YKYIHOT YCTOpera 3a
CBAKO MPOBEPY, M OIPEANTH MPHTHCAK Y
KOYHOM BO/ly KOjH je HEOnxojiaH Kako 6u
Cce MOCTHIIIA MPOCeUHa BPEIHOCT YKyTHOT
yenopemwa 01 5 m/s?.
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2.2.3.3.

22.4.

22.4.1.

2242,

22.4.3.

‘The replacement brake lining assembly
shall be considered to show similar
performance characteristics to the original
brake lining assembly if the achieved mean
fully developed decelerations at the same
control force or line pressure in the upper
two thirds of the generated curve are
within 15 per cent of those obtained with
the original brake lining assembly.

Speed sensitivity test

Using the line pressure derived from
paragraph 2.2.3.2. and with initial brake
temperature < 100 °C make three brake
applications  from rotational ~ speeds
corresponding to vehicle linear speeds of:

75, 120 km/h and additionally 160 km/h
where Vi exceeds 150 km/h.

Average the results for each group of three
applications and plot speed against
corresponding mean fully developed
deceleration.

Mean fully developed decelerations
recorded for the higher speeds shall lie
within 15 per cent of that recorded for the
lowest speed.

224.
224.1.

2242,

2243.

Cmatpa ce  nga  cy  TexHHuKe
KApaKTepPUCTHKE ~ 3aMEHCKOT  CKIIOMNa
KOUHMX ~ 00/Iora  CIIMUHE  TEXHHYKHM

KapaKTepHCTHKAMa OPHTHHANHOT CKIIONa
KOUHHX 00JI0ra aKko MOCTHTHYTE Cpelibe
BPEIXHOCTH YKYIHOT YCTIOpera Npu HCToj
Pe(epeHTHOj CHIIM WM TPHTHCKY Y
KOYHOM BOJlY y FOpHeM JBOTpehMHCKOM
neny nobujere kpuse usHoce 15% on
BPCHOCTH J0OMjeHHX Ha OPHMIHHATHOM
CKI0MY KOWHNUX 0071073,

HcnuTuBarbe 3aBUCHOCTH 011 Op3nHe

TIpuMEHOM MPUTHCKA Yy KOUHOM BOJY KOjH
Jje neduuucan onpendama us crasa 2.2.3.2.
W MPH MOYETHOj TeMMNEPaTypH KOUHHMLE <
100 °C, TpeGa M3BPLIMTH TPH NPHTHCKA Ha
nenany KOuHMLE pH cBakoj o crenehux
GpsuHa  okpetama  TOUKOBA  Koje
0/roBapajy JiMHepaHuM Gp3MHava BO3uIa
on:

75, 120 km/h 1 nonatso 160 km/h rae Vinax
npemauryje 150 km/h.

OnpenTH MpOCeUHy BPEHOCT HA OCHOBY
pesy/iTaTa 3a CBaKy TIpynmy o1 TpH
NpPUTHCKA HA Meany W OJPEUTH KPHBY
Op3nne Ha ocHoOBY ozarosapajyhe cpembe
BPEIHOCTH YKYITHOT YCTIOpeHa.

Tlpoceute BPEIHOCTH YKYTHOF YCrOpeHa
3aGenexene npn sehum GpsnHama Tpeba
na Gyny y oncery on+ 15 % on Bpennocty
3abesieKeHe NPy HajHWKO] OP3HHH.
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Annex 4

Requirements for  replacement
brake lining assemblies and drum
brake linings for vehicles of
categories M3, N2and N3

1. Vehicle test
L1 Test vehicle

A vehicle which is representative of the
type(s) for which the replacement brake
lining assembly approval or drum brake
lining approval is required shall be
equipped with brake lining assemblies or
drum brake linings of the type for which
approval is sought and instrumented for
brake testing as required by Regulation
No. 13.

Brake linings submitted for test shall be
fitted to the relevant brakes and, until a
fixed burnishing procedure is established,
shall be burnished to the manufacturer's
instructions in agreement with the
technical service.

1.2. Tests and requirements
1.2.1. Conformance with Regulation No. 13
12.1.1. The braking system of the vehicle shall be

tested according to the requirements for
the vehicle category in question (Ms, N2 or
N;) in Regulation No. 13, Annex 4,
paragraphs 1. and 2. The applicable
requirements or tests are:

1.2.1.1.1. Service braking system

12.1.1.11. Type-0 test with engine disconnected,
vehicle laden
1.2.1.1.1.2.Type-0 test with engine connected, vehicle

unladen and laden, according to
Regulation No. 13, Annex 4, paragraphs
1.4.3.1. (stability test) and 1.4.3.2. (only
the test with initial speed v = 0.8 Viay).

1.2.1.1.1.3.Type-I test according to Regulation No.
13, Annex 4, paragraphs 1.5.1. and 1.5.3.

1.2.1.1.1.4. Type-II test

The laden vehicle must be tested in such a
manner that the energy input is equivalent

Ilpunor 4

3axTeBH 3a 3aMeHCKe CKJIONOBe
KOYHHX 00Ji0ra H 3aMeHCKe objore
1060I-KOYHHIA 33 BO3WJIAa BpCTe
M3, N2 u N3

1. HcnnTupare Bo3usia
L1 HcnutHo Bo3u0

Bo3uio koje je penpeseHt Thma(tHnosa)
3a koju(koje) ce TpakH XOMoIorauuja
3aMEHCKHMX CKJIONOBa KOUHHMX 00Jora uiu
obnora noGow-kounuia Tpeba ma Oyne
OMNpeMIbEHO CKJIONOBUMA KOYHHX 0GJiora
uii obnorama 1060LI-KOUHHIA THIA 33
KOjM ce TpakH  Xomojiorauuja  u
NPHNPEMIBEHO 3a HCMTHTHBAKE KOUHHLA Y
cknany ca 3axteBuma [Ipasuinuka Gp. 13.

Koune obnore koje ce mnoaBprapajy
ucnuTUBatby ce yrpalyjy Ha oarosapajyhe
KOUHMLE M JIOK Ce He yCTOCTaBH TpajHH
nocTynak yxonasawa, 6uhe oGpaljuBane y
cknaay ca ymyTcTBuMa mnpoussohaua y
KOHCYJITalMjH ca TEXHHYKOM CJTy/KOOM.

1.2. Hcnurusara u 3aXTeBH

Vcarnamenoct ca Ilpasunaukom Op. 13
un 13-H

12.1.1.  Kounu cucTem BO3WIA Ce mHCTUTyje y
CKlally ca 3axTeBMMa 3a oxrosapajyhy
Bpery Bosuna (Ms, Na unu Ns) koju cy
HapeJieHH y cTapoBuma 1. u 2. [lpunora 4
Mpasunuuka Gp. 13. Tlpumemyjy ce
crieniehn 3aXTeBU WM HCTIHTHBAMA:

1.2.1.1.1. Cucrem paaHor Kouewa

1.2.1.1.1.1.Hcnutnawe  tHna 0 ca MCKIbyYeHUM
MOTOpOM 1 onTepehieHnM BO3HIOM

1.2.1.1.1.2. McnumuBae  Tuma 0 ca  yKibyueHum
MOTOpOM " HeonTepehennm W
ontepehennv  Bo3MIOM, y CcKiamy ca
CTaBOBUMA 14.3.1. (MCTUTHBabe
CTaGHIIHOCTH) " 1.432. (camo
MCIIUTUBAIBE NPH N04eTHOj Gp3unu v = 0,8
Vinax) Tprtora 4 Tpasusnuka 6p. 13.

1.2.1.1.1.3. UcnutnBame Tunma |y ckmaay ca
craposuma 1.5.1. u 1.53. Tlpunora 4
TpaBunsuka 6p. 13.

1.2.1.1.1.4. Uenurusawe tina 1

OntepehieHo Boswio TpeGa ma Oyne
HCMHUTAHO TAKO Ja KOJMYHUHA YTPOLICHE
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12.1.1.2.
12.1.1.2.1.
12.1.1.3.
1.2.1.1.3.1.
12.12.
1.2.2.
12.2.1.

to that recorded in the same period of time
with the laden vehicle driven at an average
speed of 30 km/h on a 2.5 per cent down-
gradient for a distance of 6 km with the
gear disengaged, the braking energy being
taken by the service brakes alone.

Secondary braking system

Type-0 test with engine disconnected,
vehicle laden (this test may be omitted if
covered by tests according to paragraph
1.2.2. of this annex).

Parking braking system

(Only applicable if the brakes for which
lining approval is sought are used for
parking.)

Downhill test at 18 per cent gradient,
vehicle laden

The vehicle must satisfy all relevant
requirements stated in Regulation No. 13,
Annex 4, paragraph 2. for that category of
vehicle.

Additional requirements (split axle test)

For the tests mentioned below the vehicle
shall be fully laden and all brake
applications made with engine
disconnected, on a level road.

The vehicle service brake control system
shall be equipped with a means of isolating
front and rear axle brakes so that either
may be used independently of the other.

Where brake lining assembly approval or
drum brake lining approval is required for
front axle brakes the rear axle brakes shall
remain inoperative throughout the test.

Where brake lining assembly approval or
drum brake lining approval is required for
rear axle brakes the front axle brakes shall

remain inoperative throughout the test.

Cold performance equivalence test

A comparison of the cold performance of
the replacement brake lining assembly or

1.2.1.1.2.

eHepruje Oyae ekBMBAJIEHTHA OHOJ Koja je
3a0ene)eHa y TOKY MCTOT BPEMEHCKOT
nepuona Ha ontepeheHoM Bosuny ca
MemaueM y  HeyTpalHOM  MOoKajy,
KOHTPOJIHCAHOM Ha MPOCEUHOj Gp3uHH ox
30 km/h Ha cTpMoj paBHHM ¢ HarWGoM oI
2,5 % na npeheHom pactojarby oz 6 km, a
eHepruja  Kouewa ce a00Mja  camo
Kopuihemem paaHuX KouHHLA.

Tomohnu kounH cHcTem

1.2.1.12.1.UcnutuBame THna 0 ca MCK/bYyueHHM

1.2.1.1.3.

MOTOpOM M onTepeheniv Bosuiom (0BO
HCIIUTHBAKE CE MOXKE H30CTABHTH Yy
ciyuajeBuMa  kaga ce  mpensubjene
npoue/lype CrpoBoje y Bpeme Bpleka
HCIIUTHBAKA Y CKiaxy ca craom 1.2.2.
ogor [pusora).

CucTem napkupHe KouHuue

(Tpumersyje ce caMo ako ce MPHIHKOM
NapKHpaa KOPHCTE KOYHWLE 3a uHje
obJiore ce Tpaku XoMoJloraimja).

1.2.1.1.3.1.MicnuTuBambe Ha CTPMOj PaBHH ca HaruGom

1212

122.

1.22.1.

on 18 % na onrepehenom Bosumy

Bosuiio TpeGa 1a MCyHH CBE pesieBaHTHE
3aXTEBE 3a OBy BPCTY BO3WJIA KOjH Cy
Hapenienn y crapy 2. [lpunora 4
TTpaBunuuka 6p. 13.

JonathHu 3axteBH (3acefHO HMCIHTHBalbE
0COBHHA)

3a 0BO MCMUTHBAKE BO3W/IO Tpeba na Gyne
nontyHo ontepehieHo, a CBaKM MPUTHCAK
Ha Tefaly KouHuue Tpeba BpLIMTH ca
HCKJbYUEHHM MOTOPOM H Ha PABHOM MyTy.

CucTeM KOHTpOJie KOueHa BO3WNA je
ONpEeMI/bEH MEXaHH3MOM 33  W30/I0BaHY
NpUMEHY KOUHHMLA Ha TPEMIH0j H 3a/H0j
OCOBHHH Tako Ja ce Guio Koja KouHHua
MOKe KOPHCTHTH HE3aBMCHO jelHa oIl
npyre.

Ykonuko je moTpeGHa XoMmosoraija
cKjoma  KOuHHMX oGnora Wi - oGsiora
J000LI-KOUHULE 33 KOUHHMUE MNpe/iibe
OCOBHMHE, KOYHHLE 3alme OcoBuHe he
GuTH oHemoryheHe TOKOM HCTIHTHBAMbA.

VYkonuko je mnoTpeGHa XomosoOraija
ckiona KouHux obnora uau  obsora
JI000LI-KOUHUIA 33 KOUHMLE  3ailibe
OCOBHHE, KOWHHIE Mpeamwe ocoBmhe he
GuTH OHemoryheHe TOKOM HCTIHTHBARbA.

Ynopenso — MCIHTHBAMbE
KapaKTepHCTHKa
cTamy

TEXHUUKUX
KOYHMLA Y XJIaaHOM

Vnopenxo — ucnuTHBambe
KapaKTepUCTHKA  3aMEHCKOr

TEeXHUUKHX
cKiona




image51.png
12.2.1.1.

12.2.1.2.

12.2.2.
12.22.1.

the replacement drum brake lining and the
original brake lining assembly or the
original drum brake lining shall be made
by comparing the results of testing to the
following method.

Make a minimum of six brake applications
at spaced increments of pedal force or line
pressure up to wheel lock or, alternatively,
up to a mean fully developed deceleration
of 3.5 m/s? or up to the maximum allowed
pedal force or up to the maximum line
pressure from an initial speed of 45 km/h
and with a brake temperature < 100 °C at
the start of each application.

Note and plot pedal force or line pressure
and mean fully developed deceleration for
each application, and determine the pedal
force or line pressure required to achieve
(if possible) a mean fully developed
deceleration of 3 m/s”. If this value cannot
be achieved determine alternatively the
pedal force or line pressure required to
achieve maximum deceleration.

The replacement brake lining assembly or
the replacement drum brake lining shall be
considered to show similar performance
characteristics to the original brake lining
assembly or the original drum brake lining
if the achieved mean fully developed
decelerations at the same control force or
line pressure in the upper two thirds of the
generated curve are within 15 per cent of
those obtained with the original brake
lining assembly or the original drum brake
lining.

Speed sensitivity test

Using the pedal force derived from
paragraph 1.2.2.1.2. of this annex and with
initial brake temperature < 100 °C, make
three brake applications from each of the
following speeds:

122.1.1.

122.1.3.

1222,
12221,

KOYHHMX objiora WM 3aMeHCKe olnore
J1060LI-KOUHULIE W OPUIHHAIHOT CKIIONa
KOUHHMX 0GIiora WM OpHrHHamHe oGJiore
JI0GOUI-KOUHHIIE Y XJTaTHOM CTamby ce
BpuIH nopeljerseM pe3y.ITaTa HCHTHBAN:A
y ckuany ca crienehiom MeTonom.

TpeGa U3BPLUMTH HAjMAatbe LECT MPHTHCAKA
Ha nenany KouHuue |y  onpehennm
MHTEpBAIMMA KaJa Ce CWla Koja ce
npHMersyje Ha NeaTy WM MPHTHCAK Y
KouHOM BOAy moBehaBajy cBe 1Ok ce
TOYKOBH He GNIOKMpajy WM JIOK ce He
JIOCTHFHE  CPe/iha  BPEIHOCT  yKyIHOT
yenopewa on 3,5 m/s’, wiM 10K ce He
NPUMEHH MaKCHMalHa JI03BOJbeHa CHIIa Ha
nesiany WK I0K Ce MOCTHrHE MaKCHMATTHH
JI03BOJbEHH MPHTHCAK Y KOYHOM BOMly 32
JaTy BPCTY BO3MJA NPH NOYETHO] GP3HHH
on 45 km/h u npu Temnepatypu KouHHLE
011 < 100 °C Ha noyeTky cBaKor Kouemwa.

3abenexutn W rpaguUUKH  NpHKa3aTH
BPE/IHOCT CHIIe KOja Jieflyje Ha nenany win
BPEIHOCT MPHUTHCKA y KOYHOM BOJLy, Kao M
Cpejliby BPEIHOCT YKYTHOT YCTOpeHa npu
CBAKOM KOU€HY W OAPEIMTH CHIY Koja
JiesTyje Ha nefiany WK NPUTHCAK Y KOYHOM
BOJY KOjH Cy HEONXOIHH Kako On ce
nocrursia  (ako je moryhe) cpenwa
BPEIHOCT yKyTHOT ycriopersa o 3 m/s’.
AKO ce OBe BPEIHOCTH HE MOry
OCTBapHTH, OHIA C€ Kao alTepHaTHBA
onpehyje cina koja aenyje Ha nefajy Wim
NPUTHCAK Y KOYHOM BONY KOjU ce

npuMeryjy aa  6n ce  nocTurio
MaKCHMAITHO YCTIOPere.

Cwmatpa ce na cy TEXHHYKE
KapaKTepHCTHKE ~ 3aMEHCKOr  CKJIoma
Kkounux obnora wm obsora n06ouw-
KOUHHLA cinute TEXHHUKHUM

KapaKTepHCTHKaMa OPHTHHAHOT CKJIONa
KouHux obnora wm obsore n06ouw-
KOUHMLA ~ AKO  MOCTHTHYTE  Cpelibe
BPEIHOCTH YKYIHOT YCTIOpEra Npu HCToj
pedepeHTHOj CHIM WM TIPUTHCKY Y
KOYHOM BOJlY y FOpH-eM 1BOTpehHHCKOM
neny nobujere kpuse usHoce 15 % on
BPEHOCTH /I00MjeHUX Ha OPHIMHAIHOM
CKJIONy KOWHHX 0GJIOra M OPHIHHAIHOJ
00671031 10GOLI-KOUHHLE.

Hcnurupatbe 3aBUcHOCTH 041 Op3nHe

Tprverom chiie Ha Mejany KOYHHLE Koja
je neduuncana onpenbava w3 crasa
1.2.2.1.2. oBor Ilpusora 1 NpH MOYETHO]
Temneparypu KouHor cucrema ox < 100
°C, TpeGa W3BPLIMTH TPH NPHUTHCKA HA
nenany KOWHHLE TpH cBakoj o1 crenehux
Op3uHa:
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12.22.2.

12.223.

2.1.

2.1.1.3.

2.1.1.4.

40 km/h down to 20 km/h,
60 km/h down to 40 km/h and

80 km/h down to 60 km/h
(if Viax > 90 km/h).

Average the results for each group of three
applications and plot speed against
corresponding mean fully developed
deceleration.

Mean fully developed decelerations
recorded for the higher speeds shall lie
within 25 per cent of that recorded for the
lowest speed.

Inertia dynamometer test

Test equipment

For the tests an inertia dynamometer shall
be equipped with the vehicle brake in
question. The dynamometer shall be
instrumented for continuous recording of
rotational speed, brake torque, pressure in
the brake line, number of rotations after
brake application, braking time and brake
rotor temperature.

Test conditions

The rotational mass of the dynamometer
shall correspond to half the axle portion of
0.55 of the maximum vehicle mass and the
rolling radius of the largest tyre that is
authorised for that vehicle type(s).

The initial dynamometer rotational speed
shall correspond to the linear vehicle speed
as stated in the paragraphs below and shall
be based on the mean of the dynamic
rolling radii of the largest and smallest
tyres authorized for that vehicle type(s).

Brake lining assemblies or drum brake
linings submitted for the test shall be fitted
to the brake and, until a fixed burnishing
procedure is established, shall be
burnished  to  the  manufacturer's
instructions in agreement with the
technical service.

If cooling air is used, the speed of the
airflow at the brake shall be:

12222,

12223.

2.1.

2.1.1.2.

2.1.1.3.

2.1.1.4.

ca 40 km/h na 20 km/h,
ca 60 km/h na 40 km/h n

ca 80 km/h Ha 60 km/h
(KO je Vinax > 90 km/h).

OnpeanTH NpOCeUuHy BPEIHOCT HA OCHOBY
pesyiTata 3a CBaKy Tpymy O TpH
NPHTHCKA HA NEJay KOYHMLE U OPEIHTH
KpuBy Op3uHe Ha OocHOBY onrosapajyhe
CpeJIibe BPEIHOCTH YKYTHOT YCTIopera.

TIpoceute BPEHOCTH YKYMHOF YCrOpeHa
3aGenexene npn ehum GpsuHama Tpeba
na Gymy y oncery o+ 25 % of1 BpeIHOCTH
3a0eneKeHe MpH HajHIKO] Gp3uHH.

Hcnurusare Ha
JIMHAMOMETPY

MHEPUHOHOM

Hcnutha onpema

3a noTpeGe OBHX HCITHTHBAKA, HHEPLHOHH
ZMHaMomeTap TpeGa na Gyne onpemsbeH

onrosapajyioM — KOUHMLOM  BO3WJA.
Jlunamomerap je nozeLeH 3a
KOHTHHYAJTHO Oenexeme Op3uHe
OKpeTala TOYKA, KOUHO  MOMEHT,
NPUTHCKA y KOYHOM BOZy, Opoja obpraja
HaKOH ~MpHTHCKA Memane  KOWHHIE,
BpeMeHa  Kouewa M Temmepatype

porupajyher eemenTa KouHHe.
VenoBu MCUTHBAA

Potupajyha maca nunamomeTpa TpeGa na
ozarosapa TIONIOBHHH OCOBHHCKOT
ontepehewa on 0,55 Hajehe nosBosbene
mMace BO3WIA M panMjycy OKpeTama
HajBehier MHEymMaTHKa 103BOJbEHOr 34
YIOTPeGy Ha 0BOM THIY (OBIM THIIOBHM)
BO3MIIA.

Tlouernn Gpoj oGpraja aMHAMOMeTpa
TpeGa 1a OAroBapa JIMHEApHOj Op3MHK

Ha3HAYEHOr  BO3MWIA, KaO WTO je
neduHHCAHO y CTAaBOBHMA Y JabeM
TeKCTy, a 3acHHBa C€ Ha  CPemOj
BPENHOCTH  JMHAMMYKHMX  panujyca
KoTpmama  wHajseher M Hajmarber

nHEyMaTHKA  KOjU  je  JI03BOJbeH 32
ynotpeGy Ha OBOM THITy (OBUM THMOBHMA)
BO3MIIA.

Ckilonosu KouHux obnora uau obsore
J1060LI-KOUHUIIA  KOje Cce  MOJBpraBajy
WCTWTHBAGY,  TIOCTaBbAjy — ce  Ha
oaroBapajylie KouHMLe M 0K ce He
YCTOCTaBH TPajHH NOCTYNaK yXOAaBarsa,
Guhe oGpalyuBane y cknay ca ynyTcTBHMa
npousBohaua y  KOHCynTauujn - ca
TEXHHUKOM CITy’KOOM.

Ako ce KOpUCTH BaslyX 3a Xnaheme,
Op3MHa cTpyjama Basayxa y KOYHHMLM
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2.1.1.5.

22.1.2.

22.1.3.
22.1.3.1.

Vair = 0.33v
Where:

v = vehicle test speed at initiation of
braking.

The actuation cylinder fitted to the brake
must be of the smallest size that is
authorized for that vehicle type(s).

Tests and requirements

Tests derived from Regulation No. 13

Type-0 test

From the initial speed of 60 km/h with a
brake temperature < 100 °C at the start of
each application make a minimum of six
brake applications at spaced intervals of
line pressure up to the line pressure that is
permanently guaranteed by the braking
system of the vehicle type(s) (e.g. cut in
pressure of the compressor). A mean fully
developed deceleration of at least 5 m/s
must be achieved.

Type-0 test, high speed performance

Make three brake applications with a brake
temperature of < 100 °C at the start of each
application from a speed of 100 km/h
where approval is directed to vehicles of
category N> and 90 km/h where approval is
directed to vehicles of categories M; and
N; using the guaranteed line pressure as
defined in paragraph 2.2.1.1. The mean
value of the achieved mean fully
developed ~decelerations of the three
applications must be at least 4 m/s%

Type-I test
Heating procedure

Make 20 consecutive snub applications
with v, = 60 km/h and v, = 30 km/h with a
cycle time of 60 s starting at a brake
temperature of < 100 °C at the first
application. The line pressure shall
correspond to a deceleration of 3 m/s® at
the first application and must remain
constant  throughout the succeeding
applications.

2.1.1.5.

22.
22.1.

22.1.1.

22.1.2.

22.13.
22.13.1.

Tpeba na Oyze Kako cieau:
Vair = 0,33v
e je:

V = ucnuTHa Op3MHAa BO3MJIA HA MOYETKY
Kouema.

TTOroHCKH WATHRIAP KOjH j& MOHTHPaH Ha
KOYHHUM MOpa /12 MM HajMakbe IMMeH3Hje
Koje Cy /103BOJbeHe 3a oBaj(oBe) Tur(oBe)
BO3MITA.

Hcnurusara u 3axTesu

HcnutuBama Ha ocHoBy [lpaBunnuka Gp.
13

Hcnmusame Tuna 0

Ipu nouetnoj 6p3uun ox 60 km/h, npu
Temnepatypu KouHor cucrema < 100 °C,
Ha TOYETKY CBAaKOr Kouewa Tpeda
M3BDUIMTH HajMame WECT NPUTHCAKA Ha
nenany  Kouwuue y  onpeheHum
MHTEPBAMMA CBE JIOK CE HE MOCTHIHE
MPUTHCAK Y  KOYHOM  BOAY  KOjH
KOHCTaHTHO 0Ge3Geliyje KouHH cHCTeM
osor(oBux) Thna(tunosa) Bo3wia (Ha
npuvMep, 0K He TaaHe NpHTHCAK Y
komnpecopy). Tpeda mocruhu npocedHy
BPEIHOCT YKYMHOT yCOpera O/l HajMake
5 m/s>

Hcnutnsawa THIA 0, TEXHHUKeE
KapaKTepHCTHKE KOUCHa MPH  BETHKHM
6p3uHama

Tpeba U3BPIIMTH TPH NPHTHCKA Ha ety
KOUHHUE NP  TEeMNepaTypH  KO4YHOT
cuctema < 100 °C Ha nouerky cBakor
Kkouerwa 1 npu 6p3unm oa 100 km/h ako ce
TpaXH XoMoslorauyja 3a Bosuia Bpere No
u Opsusm on 90 km/h ako ce Tpaku
XoMorioraiija 3a Bosuna Bpere M u N,
Kopuctehu  rapaHTOBAHM mpUTHCAK Y
KouHOM Boy nedummcan y crasy 2.2.1.1.
Tpoceusa  BPeAHOCT  NOCTHTHYTOT
YKYTHOT  yCTiopewa y TOKy OBa TpH
Kouetba Tpeba na Oye Hajmatbe 4 m/s.

Hcnmruare Trna [
TMoctynak 3arpeBarwa

Tpeba uspiunTi 20 npuTHCaka Ha neaany
KO4HHLE npu Gp3uHama o v = 60 km/h u
va = 30 km/h 3a Bpeme Tpajama LHKITyCa
011 60 cekyHIM Ha TOYETHOj TemrepaTypH
kounor cuctema < 100 °C mpe npsor
Kouema. [Nputncak y kouHom Boay Tpeba
na oarosapa ycriopewy oa 3 m/s?
NPUIMKOM TpPBOT Kouewa W Tpeba /a
OCTaHe ~KOHCTAHTAH TOKOM  HapeJHHX
KOueHa.
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22.13.2.

22.13.3.

22.14.
22.14.1.

22.14.2.

22.1.5.

22.1.5.1.

Hot performance

On completion of the heating procedure
the hot performance shall be measured
under the conditions of paragraph 2.2.1.1.
above using the guaranteed line pressure as
defined in paragraph 22.1.1. (the
temperature conditions may be different).
The mean fully developed deceleration
with the heated brake must not be less than
60 per cent of the value achieved with the
cold brake or 4 m/s?.

Recovery

Starting 120 s after the hot performance
brake application make 5 full stops with
the line pressure used in paragraph
22.1.3.1. above and with intervals of at
least 2 minutes from the initial speed of 60
km/h. At the beginning of the fifth
application the brake temperature shall be
< 100 °C and the mean fully developed
deceleration achieved shall be within 10
per cent of that calculated from the relation
line pressure/deceleration of the Type-0
test at 60 km/h.

Type-II test
Heating procedure

The brakes shall be heated by constant
braking torque corresponding to a
deceleration of 0.15 m/s® at a constant
speed of 30 km/h during a period of 12
minutes.

Hot performance

On completion of the heating procedure
the hot performance shall be measured
under the conditions of paragraph 2.2.1.1.
above using the guaranteed line pressure as
defined in paragraph 22.1.1. (the
temperature conditions may be different).
The mean fully developed deceleration
with the heated brake must not be less than
3.75 m/s.

Static test for parking performance

For the whole range of applications
determine the worst case regarding input
force to the brake, maximum vehicle mass

22.13.2.

22.1.33.

22.1.4.
22.14.1.

22.1.42.

22.1.5.

22.15.1.

TexHnyke KapakTepUCTHKE KOYHHMUA Y
3arpejaHom Crary

HakoH 3aBpuieTka NOCTyrKka 3arpeBaa,
TeXHHUKE KapaKTePHCTHKE y 3arpejaHoM
CTaly Ce Mepe y CKiamy ca ycloBuMa
HapesieHMM y crapy 2.2.1.1. u3Hanm, y3
Kxopuihiere 3arapaHTOBAHOr NPHTHCKA Y
KOYHOM BOJIy KOjH je eduHucaH y cTaBy
2.2.1.1. (TemnepaTypHu yclOBH MOry ja
Bapupajy). Cpeama BPEAHOCT YKYMHOT
yenoperma ca 3arpejaHuM  KOYHHLAMA
TpeGa na wu3HocH Hajmame 60 % on
BPE/IHOCTH OCTBAapeHe Ca He3arpejaHim
KOuHHIIaMa Wi 4 m/s?.

Crabunmszauuja

120 cekyH/1M HAKOH KOUEH-a Ca 3arpejaHiM
KouHMLAMa, TpeGa S5 myra MONTyHO
3ayCTaBMTH  BO3MJIO NPH  BPEIHOCTH
NpHTHCKA y KOYHOM BOJY KOja je HaBesieHa
y craBy 2.2.1.3.1. u3Haz u y MHTEpBaIHMA
0Nl HajMamke 2 MUHYTa, MPH MOYETHO]
Gp3unn on 60 km/h. Ha nouerky nertor
KOUEH-a, TEMIEPAaTypa KOUHOI CHCTeMa
Tpeba na Gyme < 100 °C, a npoceuna
BpeHOCT NOCTHIHYTOT YKYIHOR
yenopena tpeba na 6yae y oncery on £ 10
% O BPEHOCTH M3pauyHaTe Ha OCHOBY
O/IHOCA  MPHTHCAK Yy KOUHOM  BOJY/
ycnopere Kol HCTHTHBawa Thma 0 mp
Gp3unm o 60 km/h.

Hcnurusarse Tuna I1
Toctynak 3arpesarba

Kounmue ce 3arpeajy npu KOHCTAaHTHOM
KOYHOM ~ MOMEHTY  KOjH  OAroBapa
yenopetsy o 0,15 m/s® I KOHCTaHTHO]
Gp3unn on 30 km/h y mepuony ox 12
MUHYTA.

TexHuuKe KapaKTepUCTHKE KOUHHMLA Y
3arpejaHom Crary

HakoH 3aBpiieTka MOCTYNKa 3arpeBarba,
TeXHHUKE KApaKTePHCTHKE y 3arpejaHoM
CTaly Ce Mepe y CKialy ca yclouma
HaBeJleHHM Y craBy 2.2, u3Hal, y3
Kxopuihiere 3arapaHTOBAHOr NPHTHCKA Y
KOYHOM BOIy KOjH je aeduHucan y cTaBy
2.2.1.1. (TemnepaTypHu ycIOBH MOTy 1a
Bapnpajy). Cpeama BPeIHOCT —YKYIHOT
ycnoperwa ca 3arpejaHuM  KOUHHLAMA
Tpe6a 1a H3HOCH Hajmatbe 3,75 m/s.

Craruuko HCMHTHBAE TEXHHUKHX
KapaKTepPHCTHKA MApKUPHE KOUHHLE

3a Ueo Oncer Kouewa, HAjHENOBOJBHH]H
ciyuaj ce onpehyje ca cTaHoBHIITa CHJie
NpPUTHCKA Koja ce MpUMerbyje Ha meaany
KOYHHLE, MaKCHMalHe Mace BO3MJIA Koje
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22.1.5.3.

22.1.5.4.

222.1.

2222,

223.
223.1.

to be braked by one axle, and tyre radius.

Apply the brake with the input force as
determined under paragraph 2.2.1.5.1.
above.

Put a slowly increasing torque on the
dynamometer shaft in order to turn the
drum or disc. Measure the output torque at
the brake in the moment the dynamometer
shaft begins to move and calculate
corresponding axle braking force using the
tyre radius as determined under paragraph
22.15.1.

The brake force measured under paragraph
22.1.53. divided by one-half of the
vehicle mass as determined under
paragraph 2.2.1.5.1. must give at least a
quotient of 0.18.

Cold performance equivalence test

A comparison of the cold performance of
the replacement brake lining assembly or
the replacement drum brake lining and the
original brake lining assembly or the
original drum brake lining shall be made
by comparing the results of the Type-0 test
as described in paragraph 2.2.1.1.

The Type-0 test as prescribed in paragraph
2.2.1.1. shall be performed with one set of
the original brake lining assembly or the
original drum brake lining.

The replacement brake lining assembly or
the replacement drum brake lining shall be
considered to show similar performance
characteristics to the original brake lining
assembly or the original drum brake lining
if the achieved mean fully developed
decelerations at the same line pressure in
the upper two thirds of the generated curve
are within 15 per cent of those obtained
with the original brake lining assembly or
the original drum brake lining.

Speed sensitivity test

Using the guaranteed line pressure as
defined in paragraph 2.2.1.1. and with
initial brake temperature < 100 °C, make
three brake applications from each of the
following speeds:

22.1.52.

22.1.53.

22.1.54.

222.1.

2222,

223.
223.1.

Ce ycrnopaBa KOYCHEM JeJIHE OCOBMHE H
pamjyca nueymaTHka.

Kouerwe ce BpuM NpHMEHOM  CHIle
MpUTHCKA Ha  mejay, Kao WTO je
neunrcano y crasy 2.2.1.5.1. usHan.

OGpTHH MOMEHT BpaTHJIa THHAMOMETpA Ce
nocrenero nosehaBa kako Gu  ce
3apoThpao 060w i auck. Kpajiu
KOYHH MOMEHT Ce MEPH KaJa ce BPaTHIIo
JIMHAMOMETpa MOKPEHe, HaKOH uera ce
chna  Kouewa onrosapajyhe ocosume
M3payyHaBa ~ Ha  OCHOBY  pammjyca

Komuuuuk cune Kouewa, M3MepeHe y
ckmagy ca craom 2.2.1.5.3. u mosoBuHe
Mace BO3Wia, Koja je onpeljena y cknany
ca craBom 2.2.1.5.1., e cme 1a Oyzie Mawbu
on0,18.

VropenHo  MCMHUTHBaIbE
KapaKTepHCTHKA ~ KOUHWUA Y
cTamwy

TEeXHUUKHX
XJIaIHOM

VIHOpenHo  MCTIMTMBAHE  TEXHUUKHMX
KapaKTepHCTHKA  3aMEHCKOT  CKIIOma
KOUHMX 06JIora MM 3aMeHCKe oGuiore
J1060LI-KOUHULIE W OPUIHHAJHOT CKIIONa
KOUHHMX 0GIiora WM OpHrHHamHe oGiore
JI0GOUI-KOUHHIE y XJTATHOM CTamby ce
BN nopeljereM pe3y.ITaTa HCMHTHBAT
Thna 0, Kao WITO je OMWCaHO y CTaBy
22.1.1.

McnmriBama Trna 0, Kao WTO je ONHCaHo
y crapy 22.1.1. ce BpuH Ha jenHOM
KOMIIIETY OPHIMHANHOT CKJIONA KOYHUX
00:10ra MM OPHIHHATHUX 06siora 10601-
KOUHHLE.

Cmatpa ce ga cy  TeXHWuKe
KapaKTepHCTHKE  3aMEHCKOT  CKIIONa
KouHux obnora wM obsora 06ow-
KOYHHUA cnHe TEXHHUKHM
KapaKTepHCTHKAMa OPHTHHATHOT CKJIONa
KOuHMX obnora W obsiore 060w~
KOYHMUA ~ aKo  TOCTHTHYTE  Cpellie
BPEIHOCTH YKYIHOT YCTIOpera MNpH HCToj
peepeHTHOj CHIM WM IIPUTHCKY Y
KOUYHOM BOZly Y ropwem aBoTpehunckom
neny nobujere Kkpuse usHoce 15% on
BPE/IHOCTH JIOOMjEHHX Ha OPHIHHAIHOM
CKJIONY KOYHHX 0G/IOra MIH OPHIHHAIHO]
0061031 1060LI-KOUHMLE.

HcnuTuBatbe 3aBUCHOCTH 071 Op3nHe

Tpy 3arapaHTOBAHOM NPUTHCKY Y KOYHOM
BOIY Koju je nedunucan onpenbama u3
crapa  22.1.1. W npH  MOYETHO]
Temnepatypu kouHor cucrema on < 100
°C, TpeGa W3BPLIMTH TPH NPHUTHCKA HA
nesany KOUHMLE NpH cBakoj o caeachux
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22.3.2.

22.3.3.

60 km/h down to 30 km/h,
80 km/h down to 60 km/h, and

110 km/h down to 80 km/h
(if Viax > 90 km/h).

Average the results for each group of three
applications and plot speed against
corresponding mean fully developed
deceleration.

Mean fully developed decelerations
recorded for the higher speeds shall lie
within 25 per cent of that recorded for the
lowest speed.

2232

2233.

Op3uHa:
ca 60 km/h na 30 km/h,
ca 80 km/h na 60 km/h, u

ca 110 km/h na 80 km/h
(aK0 je Vimax > 90 km/h).

Onpenuu MPoCeuHy BPEIHOCT Ha OCHOBY
pesynTtata 3a CBaky Trpymy OX TpW
NPUTHCKA Ha Menajly M OAPEIHTH KPUBY
Gpsuue Ha ocHoBy onrosapajyhe cpemie
BPEHOCTH YKYITHOT YCTOpeH-a.

Tpoceune BPeIHOCTH YKYMHOT yCTOpera
3abenexene npn sehum Gpsunama TpeGa
na Gymy y oncery o+ 25 % O/ BpeIHOCTH
3a0esiexeHe MpH HAJHIKO] OP3HHH.
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Annex 5

Requirements for  replacement
brake lining assemblies for vehicles
of categories O1 and O2

1. General

The test method described in this annex is
based on an inertia dynamometer test.
Alternatively the tests may be carried out
on a test vehicle or on a rolling road test
bench provided that the same test
conditions are achieved and the same
parameters measured as in the inertia
dynamometer test.

b

Test equipment

For the tests an inertia dynamometer shall
be equipped with the vehicle brake in
question. The dynamometer shall be
instrumented for continuous recording of
rotational speed, brake torque, pressure in
the brake line or actuation force, number
of rotations after brake application,
braking time and brake rotor temperature.

2.1. Test conditions

2.1.1. The rotational mass of the dynamometer
shall correspond to half the relevant axle
portion of the maximum vehicle mass and
the rolling radius of the largest tyre that is
authorized for that vehicle type(s).

2.1.2. The initial dynamometer rotational speed
shall correspond to the linear vehicle speed
as stated in paragraph 3.1. of this annex
and shall be based on the dynamic rolling
radius of the smallest tyre that is
authorized for that vehicle type(s).

2.1.3. Brake linings submitted for the test shall
be fitted to the relevant brake and, until a
fixed burnishing procedure is established,
shall be burnished to the manufacturer’s
instructions in  agreement with the
technical service.

Ilpuaor S

3axTeBH 3a 3aMEHCKe CKJIONOBe
KOYHHX o0Jsiora 3a Bosuia Bpere O
u 02

1. Onre onpente

MeTona HMCMMTHBAKA OMMCAHA y OBOM
NpHOry  Ce  3acHMBA  HAa  METOIM
HCTIHTHBAMA Ha MHEPLHOHOM
JIMHAMOMETPY . AnTepHaTHBHO, oBa
MCTIHTHBAWA CE  MOTY  BPWMTH  Ha
MCIIHTHOM BO3MIy WM Ha poTHpajyhem
MCIIUTHOM CTOITY, MOX YCIOBOM Ja Ce
OCTBape MCTH YCIIOBH HCTMTHBAMbA 1 1A Ce
Mepe HCTH NapamMeTpu Kao y ciyuajy
HCITUTHBAbA Ha HHEPLHOHOM
JZIMHaMOMETpy.

2. Hcnutha onpema

3a notpeGe OBMX MCMUTHBAHA, HHEPLHOHH
uHamometap TpeGa na Gyne onpemsbeH

onrosapajyhom KOUHHLIOM BO3MJIA.
Junavometap  je noziewex 3a
KOHTHHYQJTHO Oenexerme Op3uHe

OKpeTalka  TOYKA, KOYHOr ~ MOMEHTA,
NpHTHCKA Y KOUHOM BOZy, Gpoja oGpTaja
HAKOH  TpPHTHCKA  Mejialle  KOuHMLE,
BpeMeHa  Kouewa M TeMreparype
porupajyhier eeMeHTa KouHHLE.

2.1. Yenosu ucnuTHBaba

2.1.1. Porupajyha maca aunamomerpa TpeGa ja
onroapa TI0JI0BHHH pesieBaHTHOT
OCOBHHCKOT onTepehera Hajsehe
JI03BOJbEHE Mace BO3MJIA M Paamjycy
OKpeTama Hajseher NHeyMarHKa
JI03BOJBEHOT 32 YNoTpeOy Ha OBOM THIl
(OBHM THNIOBHMA) BO3MIA.

2.1.2. TMouernu Gpoj oOpraja aMHAMOMETpa
TpeGa 1a OAroBapa JIMHEAPHO] OpP3MHM
Bo3WTa HaBeneHor y crasy 3.1. osor
npwiora, u oxephyje ce Ha OCHOBY
BPEIHOCTH JIMHAMHYKOT panujyca
KOTpbarba HajMarwer MHeyMATHKA KOji je
JI03BOJbEH 32 yMOTpeGy Ha OBOM THIly
(OBHM THMOBHMA) BO3MJIA.

2.13. CK/IONoBH ~ KOYHHX ~ ofnora  Koju  ce
TOJBPraBajy MCIUTHBakbY, OCTaBIbA]y Ce
Ha oarosapajyhe KouHuue M JIOK ce He
YCTIOCTaBH TPajHH MOCTYNaK yXoJaBama,
6Guhe obpahuBane y ckiamy ca ynyTcTBUMA
npousBohaua y  KOHCyiTauMjn  ca
TEXHHYKOM CITy’KOOM.
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2.1.4.

2.1.5.

3.2.

32.1.

32.2.

3.3.

If cooling air is used, the speed of the
airflow at the brake shall be:

Vair = 0.33v
Where:

v = vehicle test speed at initiation of
braking.

The actuation device fitted to the brake
must correspond to the vehicle installation.

Tests and requirements
Type-0 test

From the initial speed of 60 km/h with a
brake temperature < 100 °C at the start of
each application make a minimum of six
consecutive brake applications at spaced
intervals of line pressure or application
force up to the maximum line pressure or
up to 6 m/s> deceleration. Repeat the last
brake application using an initial speed of
40 km/h.

Type-I test
Heating procedure

The brake shall be heated with continuous
braking according to the requirement of
Regulation No. 13, Annex 4, paragraph
1. starting with a brake rotor
temperature < 100 °C.

Hot performance

On completion of the heating procedure
the hot performance from an initial speed
of 40 km/h shall be measured under the
conditions of paragraph 3.2.1. above using
the same line pressure or application force
(the temperature conditions may be
different). The mean fully developed
deceleration with the heated brake must
not be less than 60 per cent of the value
achieved with the cold brake or 3.5 m/s2.

Cold performance equivalence test

A comparison of the cold performance of
the replacement brake lining assembly and
the original brake lining assembly shall be

2.14.

3.2.
32.1.

322.

33.

AKO ce KOpHCTH BasayX 3a Xnaheme,
Gp3una cTpyjama Bazayxa y KOUHMLM
TpeGa 1a Gy/e Kako ciemu:

Vair = 0,33v
e je:

V = HCMUTHA Op3KMHA BO3MJIA HA MOYETKY
KOUema.

Torounckn ypehaj koju je MOHTHpaH Ha
KOuHMUM Mopa na Oyme y ckiaay ca
KOHCTPYKUHjOM BO3HJIA.

HWcnutuamwa u 3aXTeBH
Hcnurusare Tuna 0

TMpu novetroj Gpsunm ox 60 km/h, npu
‘Temrnepatypu KouHor cucrema < 100 °C,
HAa TOYETKy CBAaKOr Kouewa TpeGa
M3BDUIMTH  HajMame IWeCT Y3aCTONHHX
nphTHCaKa Ha  Teany  KOWHHLE Yy
onpehennv  WHTepBanMMa  Kama  ce
NPUTHCAK Y KOUHOM BOIY WM CHIA
npuTHCcKa Ha nenaty nosehasajy cse nok
Ce He TMOCTHIHE MAKCHMATHH NPHTHCAK Y
KOYHOM BOJTy WJIH CBE JIOK CE He OCTBapH
yenopetbe 01 6 m/s. TTOHOBHTH NoCIebH
NPUTHCAK Ha Melaly KOYHHMLE Npu
noueTHoj Op3unn o1 40 km/h.

Hcnwurupare Trna [
TNoctynak 3arpesatba

Kounmue ce 3arpeBajy HenpeKHIHHM
KOUEHEeM y CKIIally Ca 3aXTeBHMa W3 CTaBa
1.5.2. Tpunora 4 Ipasunxuka 6p. 13 npu
NOYETHOj  Temmepatypu  poTHpajyher
esniemenTa kounuue < 100 °C.

TexHMuKe KAPAKTCPHCTHKE  KOWHMWIA Y
3arpejaHoM cTamy

HakoH 3aBpuieTka NOCTymnka 3arpeBaa,
TeXHHUKe KapaKTePUCTHKE Y 3arpejaHoM
CTalby ce Mepe MpH MOYETHOj Gp3uHU O
40 km/h y ckrany ca  ycnoBuma
HaBeiehuM y craBy 3.2.1. w3Hanm, y3
kopuiuhiee HCTOr MPHTHCKA Y KOYHOM
BOLy WM CHIe MNPHTHCKA HA Metaiy
KouHHMUE (TeMMepaTypHu yClIoBH MOTY 11a
Bapnpajy). Cpenba BPEIHOCT YKyMHOT
yeropera Ca  3arpejaHmM  KouHMUAMa
TpeGa na wM3HOCH Hajmame 60 % on
BPEIHOCTH OCTBapeHe Ca He3arpejaHuM
KouHHLaMa Wik 3,5 m/s?,

VIOpenHo  MCMMTHBABE  TEXHHUKHX
KapaKTepHCTHKA ~KOWHHIA Y XIaaHOM
cTamy

VNHOpenHo — MCTIMTMBAHWE  TEXHUUKHMX
KapaKTepHCTHKA  3aMEHCKOT  CKIIOma
KOYHMX 00JIOTa ¥ OPUTMHATHOT CKIIONA
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3.3.2.

made by comparing the results of the
Type-0 test as described in paragraph 3.1.

The Type-0 test as prescribed in paragraph
3.1. shall be performed with one set of the
original brake lining assembly.

The replacement brake lining assembly
shall be considered to show similar
performance characteristics to the original
brake lining assembly if the achieved mean
fully developed decelerations at the same
line pressure or application force in the
upper two thirds of the generated curve are
within 15 per cent of those obtained with
the original brake lining assembly.

33.1.

332

KOYHHX 0010ra y X/1aJIHOM CTakby €€ BPLIH
nopeljerem pe3ysITaTa HCIUTHBAHKA THNA
0, Kao wWTo je omucaHo y crasy 3.1.

Hcnutupawe tina 0, Kao WITO je ONMCaHO
y ctay 3.1. ce BpUIM Ha jeIHOM KOMIIETY
OPHIHHAIHOT CKJIONA KOYHHX 06JIora.

Cwmatpa ce na cy TEXHHYKE
KapakTepHCTHKE ~ 3aMEHCKOr  CKJIoMa
KOYHMX ~ 00s0ra  CMYHE  TEXHHUKUM
KapaKTepHCTHKAMA OPUIHHATIHOT CKJIOMNA
KOYHHX 06JI0Ta aKo TOCTHTHYTE Cpelibe
BPEIHOCTH YKYTTHOT yCriopera NpH HCTOM
NPHTHCKY y KOUHOM BOJY WIH HCTOj CHITH
NPUTHCKA HA Mefaly KOYHWLE Y FOpbeM
nBotpehinHckoM  ney  106HjeHe  KpuBe
u3Hoce 15 % on1 BpeHOCTH 10GHjeHHX Ha
OPHUIrMHATHOM CKJIONY KOYHHMX 00/ora.
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Annex 6

Requirements  for

replacement

brake lining assemblies and drum

brake

linings for vehicles of

categories O3 and Oy

2.1.2.

2.1.3.

Test conditions

The tests prescribed in this annex may be
carried out alternatively on a test vehicle
or on an inertia dynamometer or on a
rolling road test bench under the same
conditions as mentioned in Regulation 13,
Annex 11, Appendix 2, paragraphs 3.1. to
3.4.

Brake linings submitted for test shall be
fitted to the relevant brakes and, until a
fixed burnishing procedure is established,
shall be burnished to the manufacturer’s
instructions in  agreement with the
technical service.

Tests and requirements

Conformance with Regulation No. 13,
Annex 11

The brakes shall be tested according to the
requirements of Regulation No. 13, Annex
11, Appendix 2, paragraph 3.5.

The results shall be reported in a form
according to Regulation No. 13, Annex 11,
Appendix 3.

A comparison shall be made between these
results and those obtained with the original
brake lining assemblies or the original
drum brake linings under the same
conditions.

The achieved hot performance at the same
input torque of the replacement brake
lining assembly or the replacement drum
brake lining in the Type-I test or in the
Type-III test (whichever is applicable)
must be:

(a) Equal to or higher than the hot
performance of the original brake
lining assembly or the original drum
brake lining, or

(b) At least 90 per cent of the cold
performance of the replacement brake
lining assembly or the replacement

Ilpuor 6

3axTeBH 3a

3aMEHCKe CKJIOIoBe

KOYHHX 00J0ra u o6jore ao6om-
KOYHHIA 32 Bo3uiaa Bpere O3 u Oy

2.1.1.

212

Venosu nenutusaba

McnutiBara Onicana y OBOM NpHIory ce
QITEPHATHBHO MOTY BPLIHTH HA HCITHTHOM
BO3MITY Wi Ha HHEPLHOHOM
JIMHAMOMETPY ~ WM Ha  poTupajyhem
HMCTIHTHOM  CTOIY, TMOX MCTHM YC/IOBHMA
MCTIMTUBAKA KOjU Cy neduHUCAHH Y
craposuma 3.1. 1o 3.4. Jlonatka 2,
Tlpusora 11, Ipasununka 6p. 13.

Koune oGnore Kkoje ce mnoaBprasajy
nenuTHBamy ce yrpaljyjy Ha onroapajyhe
KOYHMLE M JIOK Ce HE yCTOCTaBH TpajHH
nocTynak yxonasawa, 6uhe oGpaljuBane y
CKJally ca ymyTCTBHMa npomsBohjaua y
KOHCY/TALMjH ca TEXHUYKOM CTyKGOM.

HcnuTuBarba 1 3aXTeBH

Vearnaweroct ca Tpasuukom 6p. 13,
Tpunor 11

Hcnutupame KOUHMLA Ce BpLIM Y CKIaly
ca 3axTeBuMa u3 crtasa 3.5., Jlonatka 2,
Tpunora 11, Ipasuiuuka 6p. 13.

Ms3Bewtaj o pesynratuma tpeda aa Gyne y
dopmu Hasenenoj y Jlonarky 3 Ilpusiora
11 Tpasminnka 6p. 13.

Mopehere u3mely oBux pesynrata u
pesy/iTata J100OMjeHHX Ha OPHUIHHAIHOM
CKJIONY KOWHHX 0GJIOra MIIH OPHIHHAIHOJ]
0071031 10001I-KO4HKLE, BPIIH C€ [0/
HCTHM YCIIOBHMA.

TMocTuriyTe TeXHHYKE KapaKTEPHCTHKE
3aMEHCKOT CKJIONa KOUHMX 00siora MM
3amencke  obnore  106OW-KOYHMLE Y
3arpejaHoM  CTamy C HCTHM  yJIasHHM
KOUHHM MOMEHTOM TOKOM HCIIHTHBakba
una | uan tuna 11 (3aBHCHO 0/ TOra Koju
Ol BHX Ce pHMerbyje) Tpeba na:

(a) Oymy jenmake wim Gobe on
TeXHHYKHX KapaKTepHCTHKa
OPHIHHANHOT CKIIOMa KOYHUX 00710ra
WM OpurHHamHe obnore no0oui-
KOUHHIIE Y 3arPejaHOM CTakby, WK

(6) w3Hoce majmame 90 % TeXHHUKHX
KapaKTepUCTHKA 3aMEHCKOr CKJIONa
KOUHUX 00J10ra Wil 3aMeHcKe obiore

ZI0GOW-KOUHHLE Y  HE3arpejaHom
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223.

drum brake lining.

The corresponding stroke of the actuator
must not be > 110 per cent of the value
achieved with the original brake lining
assembly or the original drum brake lining
and must not exceed the value s, as
defined in Annex 11, Appendix 2,
paragraph 2. of Regulation No. 13. In the
case where the original brake lining
assembly or drum brake lining has been
tested  against the  Type-Il  test
requirements, the minimum requirements
of Regulation No. 13, Annex 4, paragraph
1.7.2. (Type-1II test) are applicable for the
replacement brake lining assembly or
drum brake lining.

Cold performance equivalence test
(Type-0)

Under the conditions of paragraph 1 of this
annex and from an initial speed of 60 km/h
with a brake temperature < 100 °C make 6
brake applications at spaced intervals of
control force or line pressure up to 6.5 bar
or an achieved deceleration of 6 m/s>.

Note and plot control force or line pressure
and mean brake torque or mean fully
developed  deceleration  for  each
application.

Compare the results with those obtained
with the original brake lining assemblies or
the original drum brake linings under the
same test conditions.

The replacement brake lining assembly or
the replacement drum brake lining shall be
considered to show similar performance
characteristics to the original brake lining
assembly or the original drum brake lining
if the achieved mean fully developed
decelerations at the same input force or
line pressure in the upper two thirds of the
generated curve are within -5 per cent and
+15 per cent of those obtained with the
original brake lining assembly or the
original drum brake lining.

2.2,

22.1.

223,

224.

cramwy.

Onrosapajyha ynHa X01a nokperaua He
cme na Gyme > 110 % on Bpensoctu
J100HjeHe Ha OPUIMHAIHOM CKJIOMY KOUHe
06i0re MM OPUTHHAHOj 0671031 1060LI-
KOYHHLE, M HE CMe J1a NIPEMALLH BPEIHOCT
s, HasemeHy y craBy 2. Jlomatka 2
Tpunora 11 Tpasunnnka 6p. 13. Ako ce
OPHIHHATIHH CKIION KOUHe oGsore Wim
opuruHanHa  obnora  10601I-KOYHHLE
WCTIMTYje |y CKlaly ca  3aXTeBMMa
nenuthBarba Thna 11, Ha 3ameHckn ckion
KOUHHX 00NOra Wi 3aMEHCKY KOuHY
06s0ry  710001I-KOUHHLE TPUMERY]y ce
MUHUMQIHH 3aXTEBH HABEIEHW y CTaBy
1.7.2. Tlpurora 4 Tlpasuinuka 6p. 13
(ucnnrusare tHna I1I).

ViopeaHo  MCTIMTHBAMmE — TEXHHYKHMX
KapaKTepHCTHKA KOYHMUA Y XJaIHOM
cramwy (Mcnutisate Tina 0)

Iox ycnoBnma HaBeZIeHHM y cTaBy | oBor
npuiora, npu ModyerHoj Op3uxM o 60
km/h u npu Temneparypu KO4HoOr cucTema
on < 100 °C, Tpeba wu3BpwmnTH 6
npuTHCaKa  Ha  Meaty  KOUHHMUE Yy
onpehiennv  MHTepBanMMa,  OK  ce
pedepenTHa cHia MPUTHCKA Ha Megaty
WA pelepeHTHH NPHTHCAK Y KOUHOM
Bozty He nosehajy Ha 6,5 Gapa wn 10k ce
He TOCTUIHE BPEIHOCT ycriopewa oa 6
m/s?,

3abenexutn W rpaguukn  npukasati
BpenHoCTH  pedepeHTHE  cwie WK
NpUTHCKA y KOYHOM BONy M CPeliby
BPEIHOCT KOYHOT MOMEHTA WM YKYITHOT
YCrnoperba 3a CBaKo MpoBepy.

Jlobujenn pesynratn ce  ynopehyjy ca
pesyntatima 3aenenennv Ha
OPHIHHATIHOM CKJIOMY KOUHHX 0GIIora HitH
OPHIHHAIHO] 067103 10601LI-KOUHHLE T10]1
HCTHM YCIIOBHMA HCTIHTHBAA.

Cmatpa ce na Cy  TexHWuke
KapaKTepHCTHKE  3aMEHCKOT  CKIIOma
KOUHMX 06/Iora MM 3aMeHCKe oGJiore
JI0GOUI-KOUHHIA  CITHUHE  TeXHHUKHM
KapaKTepHCTHKAMA OPHIHHAIHOT CKJIOMNa
KOUHHMX 0GIIOra WM OpHrHHamHe oGJiore
J000II-KOUHHIA  aKO €y  MOCTHIHYTe
Cpellibe BPEHOCTH YKYTHOT yCriopeHa
NpH HMCTOj CHIM TPHTHCKA Ha menany
KOUHHLIC WJIH MPUTHCKY Y KOYHOM BOZLy y
ropwem aBotpehnHckoM nemy nobujene
KpuBe y oncery ox -5 % o +15 % on
BPEHOCTH JI0OMjeHUX Ha OPUMIMHAIHOM
CKJIONy KOWHHX 0GJIOra HIIH OPHIHHAIHO]
001031 100011I-KOYHULIE.
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Annex 7

Requirements  for

replacement

brake lining assemblies for vehicles
of category L

2.1.1.1.

Test conditions

A vehicle which is representative of the
type(s) for which the replacement brake
lining assembly approval is required shall
be equipped with the brake lining
assemblies of the type for which approval
is requested and instrumented for brake
testing as required by Regulation No. 78.

Brake lining assemblies submitted for the
test shall be fitted to the relevant brakes
and, until a fixed burnishing procedure is
established, shall be burnished to the
manufacturer’s instructions in agreement
with the technical service.

In the case of brake lining assemblies for
vehicles with a combined braking system
in the meaning of paragraph 2.9. of
Regulation No. 78 the combination(s) of
brake lining assemblies for the front and
the rear axle to which the approval shall be
directed must be tested.

The combination may consist of
replacement brake lining assemblies for
both axles and/or a replacement brake
lining assembly on one and an original
brake lining assembly on the other axle.

Tests and requirements
Conformance with Regulation No. 78

The braking system of the vehicle shall be
tested according to the requirements for
the vehicle category in question (Li, La,
Ls, Ly or Ls) in Regulation No. 78, Annex
3, paragraph 1. The applicable
requirements or tests are:

Type-0 test with engine disconnected

The test is to be carried out only in the
laden condition. Make a minimum of six
brake applications at spaced increments of
control force or line pressure up to wheel
lock, or up to a deceleration of 6 m/s® or up
to the maximum allowed control force.

Ilpunor 7

3axTeBn 3a

3aMEHCKe CKJIOMOoBe

KOYHHX 00/10ra 3a Bo3u.;1a Bpere L

1.1

1.2.

1.3.

2.1.1.1.

VenoBu MCUTHBAbA

Bo3uiio koje je penmpeseHt Thma(THnosa)
3a Koju(koje) ce TpakM XoMolorauuja
3AMEHCKHX ~ CKJIONOBA KOWHHX — 0GJiora
Tpeba na Oyne ONpeMsbeHO CKJIOMOBHMA
KOUHHMX 007I0ra THNA 33 KOjH Ce TPaxH
XOMoOJIOralMja M MPUNPEM/bEHO 32
HCTIHTHBAWE KOUHHMIA Yy CKIaxy ca
3axrtesnma [paBunnnka 6p. 78.

Koune obsore koje ce moaBprapajy
ucnutHBamwy ce yrpabyjy Ha oarosapajyhe
KOUHHUE M JIOK Ce He YCTOCTaBH TpajHu
nocTynak yxonasama, Guhe oGpahsane y
CKNally ca ymyTcTBHMA npow3Bohjaua y
KOHCY/ITalMjH ca TeXHUYKOM CTyKGOM.

V cyuajy ckionoBa kouHMX 0Grora 3a
BO3MIA €A KOMOMHOBAHHM  KOUHHM
cucteMoM, y  cmucny  craa  2.9.
Ipasunnuka  6p. 78, wucnutyjy —ce
KOMOMHALIje CKJIONOBa KOUHMX 06/10ra 3a
npe/iiby W 3a/liby OCOBHHY BO3MJIA 3a Koje
je TOIHET 3aXTeB 3a XOMOJIoTalHujy.

Osa KOMGHHaLMja MOXKe J1a €& CacToji o
3AMEHCKHX CKJIOTIOBA KOYHMX 06riora 3a
00e OCOBHHE W/HIH 3aMEHCKOT CKJIOMa
KOUHMX o0jora 3a jeaHy OCOBHHY H
OPHTHHATIHOT CKJIONA KOYHHX 00Iora 3a

Apyry-.
HcnuTueama 1 3aXTeBH

Yearnawenoct ca [pauisukom 0p. 78

Kounn crcrem Boswna ce HCmuTyje y
CKNally ca 3axTeBMMa 3a oxrosapajyhy
spery Bosuna (Li, Lz, Ls, Ly win Ls) Koju
cy Haseneu y cray 1. Ilpunora 3
Ipasunuuka Op. 78. Ilpumemyjy ce
creniehn 3aXTeBU MM HCMHTHBAA:

Hcnurupae THna 0 ca  MCK/bYdeHHM
MOTOpOM

OBO HCIUTHBAKbE TPeGa BPLIMTH CAMO Ha
ontepeherom Boswiy. Tpeba wu3BpumTH
HajMamke IECT NPUTHCAKa Ha ey
KouHHue y onpeheHuM HHTEpBaTMMA Kazia
Ce CHIa WIM MPHTHCAK Y KOUHOM BOJY
nosehaBajy cBe JOK CE TOUKOBH He
Gnokupajy WM JIOK Ce He JOCTHTHe
BPEHOCT yCropersa 011 6 m/s%, Hin 10K ce
HE NpPHMEHH MakcuMaiHa pedepeHTHa
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2.1.1.2.

2.1.13.

2.1.1.4.

2.1.2.

22.1.1.

22.1.2.

22.2.

Type-0 test with engine connected

Only applicable for vehicles of categories
Ls, Lsand Ls

Type-0 test with wet brakes

Not applicable to vehicles of category Ls
or in cases of drum brakes or fully
enclosed disc brakes not subjected to this
test during approval to Regulation No. 78.

Type-I test

Only applicable for vehicles of categories
Ls, Ly and Ls

The vehicle must satisfy all the relevant
requirements stated in Regulation No. 78,
Annex 3, paragraph 2. for that category of
vehicles.

Additional requirements

Cold performance equivalence test

A comparison of the cold performance of
the replacement brake lining assembly and
the original brake lining assembly shall be
made by comparing the results of the
Type-0 test as described in paragraph
2.1.1.1.

The Type-0 test as prescribed in paragraph
2.1.1.1. shall be performed with one set of
the original brake lining assembly.

The replacement brake lining assembly
shall be considered to show similar
performance characteristics to the original
brake lining assembly if the achieved mean
fully developed decelerations at the same
line pressure in the upper two thirds of the
generated curve are within 15 per cent of
those obtained with the original brake
lining assembly.

Speed sensitivity test

This test is only applicable for vehicles of
categories L3, Ly and Ls and shall be
carried out with the laden vehicle under
the conditions of the Type-0 test with
engine disconnected. However, the test
speeds are different.

2.1.1.2.

2.1.1.3.

2.1.1.4.

22.1.1.

22.1.2.

222.

222.1.

CHjia.

Mennmupae Tina 0 ca  ykibyueHiw
MOTOpOM

TlpuVeHbHBO  CaMo  Ha  BO3WIA
Bpete L, Lan Ls
Hcnurtupamwe Ttina 0 ca  BAaKHHM

KOUHMLIAMA

He npumemsyje ce y ciyuajy BO3wia BpcTe
Ls wm y cnyuajy 10G0LI-KOUHHLA WiIH
NOTIYHO 3aTBOPEHHX JHMCK-KOUHHLA Koje
HHCY TPEIMET OBOT HCIHTHBAKA TOKOM
npoueca onodpewa npema IlpaBuaHuKy
op. 78.

Hcnnruare Tuna [

TlpuMeH/bIBO caMo Ha BO3Wia BpcTe Lo,
LynLs

Boswio  mopa ma  3anmoBOJbH  CBE
pesieBaHTHE 3aXTEBE 33 OBY BPCTY BO3MJIA
Koju cy Hasenenu y ctasy 2. Tpwiora 3
TpaBuntuka 6p. 78.

JlonarHu 3axTeBu

VIOpenHo  MCTMTHBAKE  TEXHHUKHX
KapaKTepHCTHKA KOWHHLUA Y XJIaaHOM
cTamwy

‘Ynopenso MCTIUTHBaE TEXHHYKNX
KapaKTEpHCTHKA  3aMEHCKOT  CKIIOma
KOUHHX 00JI0ra M OPHIHHATHOT CKJIONa
KOUHIX 0071012 y XJIaZIHOM CTarby ce BpLIH
nopeherem pesy.TaTa HCIHTHBAW:A THIIA
0, kao wTo je onucaxo y crasy 2.1.1.1.

HcnmriBama Trna 0, Kao WTO je ONHCaHo
y crapy 2.1.1.1. ce BpuM Ha jenHoM
KOMIIIETY OPHIMHAIHOT CKJIONA KOYHUX
obnora.

Cwmarpa ce na cy TeXHHUKe
KapakTEepHCTHKE  3aMEHCKOr  CKIIONa
KOUHMX ~ 06/I0ra  CIMUHE  TEXHHYKHM

KapaKTEePHCTHKAMA OPMIMHAIHOT CKIIONA
KOUHHX 00NOra @Ko Cy MOCTHTHyTe
CpeMlibe BPEHOCTH YKYMHOT yCTopeHa
NpH MCTOM NPHTHCKY y KOYHOM BOIY Y
ropimem aBotpehHHcKOM neny noGujene
KkpuBe y omncery oa +15% ox BpeaHocTy
JI00MjeHUX Ha  OPUTMHAJIHOM  CKJIOIYy
KOuHMX 0biora.

HicnuTuBare 3aBUCHOCTH 0/1 Op3uHe

OBO MCTUTHBAE Ce NMPHMErbYje Camo Ha
Bosuna spere L, Ly u Ls u spuwm ce Ha
ontepeheHomM  BO3WIY MOA  YCIOBHMA
nenuTHBaba THMA 0 €A MCKIbydeHHM
motopom. Mehytum, Op3uHe  TOKOM
HCTIUTHBAkbA BAPHPA]y.

Ha ocHoBy pesy/ITaTa MCHTHBA THNA 0
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22.23.

2224,

From the results of the Type-0 test as
described in paragraph 2.1.1.1. determine
the control force or line pressure
corresponding to the minimum required
mean fully developed deceleration for that
category of vehicle.

Using the control force or line pressure
determined in paragraph 2.2.2.1. and with
initial brake temperature < 100 °C, make
three brake applications from each of the
following speeds:

40 kmv/h, 80 km/h and 120 km/h
(if Vinax = 130 k/h).

Average the results for each group of three
applications and plot speed against
corresponding mean  fully  developed
deceleration.

Mean fully developed decelerations
recorded for the higher speeds shall lie
within 15 per cent of that recorded for the
lowest speed.

2222,

OonucaHor y crasy 2. 1., onpehyje ce
pedepeHTHa CHIA MITH IPUTHCAK Y KOYHOM
BOMYy KOjM OIroBapajy MHHHMAIHO]
noTpeGHO]j NPOCEUHOj BPEIHOCTH YKYITHOT
yCropersa 3a 0By BPCTY BO3HIIA.

TprveHoM pedepenTe CrIle WM MPUTHCKA
Yy KOYHOM BOZy Koju je aeduHucaH
onpenbama w3 crapa 222.1. u mpu
noYeTHOj Temmnepatypu kounuue < 100 °C,
TpeGa M3BPLIMTH TPH NPUTHCKA HA NEay
KOUHHMUE TpH CcBakoj on  crenehux
BPEIHOCTH Op3uHa 011

40 km/h, 80 km/h u 120 km/h
(aKo je Vmay = 130 km/h).

OnpenuTh NpoceuHy BPEAHOCT Ha OCHOBY
pesynTtata 3a CBaky rpymy oa TpW
NpHTHCKA Ha Menajly M OJPEIHTH KPHBY
GpsuHe Ha ocHoBy onrosapajyhe cpeme
BPEIHOCTH YKYITHOT YCTIOpeH-a.

TpoceuHe BPEHOCTH YKYMHOT YCTIOpeH:a
3abenexene npu sehum Gp3nnama Tpeba
na Gyny y oncery oa+ 15 % ox BpenHocTH
3a0esiexeHe PH HAJHILKO] GP3HHH.
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Annex 8

Technical prescriptions for
replacement brake lining assemblies
intended for the use in separate
parking brake systems being
independent of the vehicle service
brake system

1. Compliance with Regulation No. 13 or 13-
H

Compliance with the requirements of
Regulation No. 13 or 13-H shall be
demonstrated in a vehicle test.

L1 Vehicle test

A vehicle which is representative of the
type(s) for which the replacement brake
lining assembly approval is required shall
be equipped with the replacement brake
lining assemblies of the type for which
approval is requested and instrumented for
brake testing as required by Regulation
No. 13 or Regulation No. 13-H whichever
is appropriate. The vehicle shall be fully
laden. Brake linings submitted for test
shall be fitted to the relevant brakes and,
shall not be burnished.

1.2. The parking braking system of the vehicle
shall be tested according to all relevant
requirements in Regulation No. 13, Annex
4, paragraph 2.3. or Regulation No. 13-H,
Annex 3, paragraph 2.3., whichever is
appropriate taking into consideration the
original approval of the system.

Ilpunor 8

TexHHYKH 3aXTeBH 3a 3aMeHCKe
CKJIONOBE KOYHHX 00JI0ra KOjH Cy
HaMeeHH 3a ynorpeoy y
OJBOjeHHM CHCTeMHMa NapKHPHe
KOYHHUE HE3aBHCHO 01 CHCTeMa
PaaHOI KOYemha BO3HJIA

1. Vcarnamenoct ca Ilpasunaukom Op. 13
nm 13-H

Vcarnawenoct ca 3axtesuma [TpaBiiHnka
6p. 13 wm 13-H ce mokasyje y Toky
HCIIUTHBakba BO3WIA

L1 Hcnurusaise Bo3usia

Bo3uiio koje je penpeseHt THma(THnosa)
3a Koju(koje) ce TpakH XoMolorauuja
3MEHCKHX ~ CKJIOTIOBA KOWHMX — 0GJiora
Tpeba na Oyae ONPEM/bEHO 3aMEHCKHM
CKJIONOBHMA KOUHHX 0G/I0ra THIIA 33 KOjH
ce TPaKH XOMOJIOraluja U NMPHIPEMIbEHO
3a WCTMTHBAME KOYHHUA Yy CKlaly ca
saxtepuma [lpaBunnnka Op. 13 um
Tpasuinuka 6p. 13-H, Kkoju ron na je
penesantan. Boswio TtpeGa na  Oyne
nornyHo ontepeheno. Koune obnore
TOJBPrHYTE HCTIUTHBAKY, CE MOCTABIbajy
Ha oroBapajyhe KOuHHMUE U He yXOJaBajy
ce.

1.2. CucreM mapkupHe KOUHMLE BO3WNA Ce
HCTMTYje y CKIaly ca CBHM PEsIeBaHTHUM
3aXTeBMMa HaBefieHWM y crtaBy 2.3.
Tpusnora 4 Tlpasunanka 6p. 13 wm y
craBy 2.3. INpunora 3 INpaBunuuka 6p. 13-
H, y 3aBHCHOCTH 01 TOra KOjH 01 OBHX
TpaBunHuka je penesaHtan umajyhu y
BHLY MPBOOHUTHY XOMOJIOraLIH]y CHCTEMA.
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Annex 9

Special additional procedures for
conformity of production

Part A: Determination of

2.1.1.

2.1.

Y

1

friction
behaviour by machine testing

Introduction

Part A applies to replacement brake lining
assemblies or replacement drum brake
linings approved to this Regulation.

Samples of a replacement brake lining
assembly type shall be tested on a machine
capable of generating the test conditions
and applying the test procedures described
in this annex.

Test results shall be evaluated to determine
sample friction behaviour.

The friction behaviour of samples shall be
compared to assess conformity with the
standard registered for a replacement brake
lining assembly type.

Replacement brake lining assemblies for
vehicles of categories M, Mz, Ny, Oy, O,
and L

Equipment

The machine shall be designed to accept
and operate a full size brake similar to
those fitted to the vehicle axle used for
approval testing to paragraph 5. of this
Regulation.

The disc or drum rotational speed shall be
660 + 10 1/min' without load and shall not
fall below 600 1/min on full load.

The test cycles and brake applications
during the cycles to be adjustable and
automatic.

In the case of vehicles of categories L1 and Lz, a lower
test speed may be used

Ilpuaor 9

IoceGHn noOJAaTHH MOCTYNLIH 32
npoBepy cao0pPa3sHOCTH MPOH3BOAH:-€

Jleo A:

1.1

1.3.

2.1.1.

)

12,

1

¥V cayualy Bosiia

Oapebhupame $pukmHOHHX
CBOjCTABA  HCOHTHBAbEM  Ha
HUCMHTHHM MallHHaAMa

Veon

Jleo A ce oIHOCH Ha 3aMEHCKe CKJIOMOBe
KOYHMX 00Jiora WM Ha 3amMeHcke obsiore
n0Gow-KouHHIa of00peHe y ckiazy ca
oM TTpaBHTHIKOM.

V30pUM  3aMEHCKHX  CKIIONOBA  KOUHMHX
ofuiora ce HCIUTYjy Ha HCIUTHOM ypehajy,
Ha KOMe ce MOTY CTBOPHMTH 0aroBapajyhu
YCIIOBH ~ MCIIHTHBAbA M NPHMEHHTH
NOCTYTIIHM MCITHTHBAKbA KAKO j& ONHUCAHO Y
OBOM MpUJIOTY.

Jla 6 ce onpennia (pUKIMOHA CBOJCTBA
y30pka, BpUIM Ce MpoleHa pe3y.Tara
HCTIMTHBAbA.

Jla Ou ce mpoueHWTa yarsamieHocT ca
CTaHJIAP/IOM PEruCTPOBAHUM 3a OBAj THII
3AMEHCKOT CKJIONa KOYHHX 00/10ra, BpLIH
ce mnopeheme (pUKUMOHMX —CBOjCTaBa
y30paka.

3aMeHCKH CKJIONOBH KOYHHX ofsiora 3a
Bo3ita spere M, Mz, Ny, Oy, O, and L

Onpema

Hcnntan  ypehaj mopa nma  Oyne
NPOjeKTOBaH TaKO [a KOUHHLA TyHe
BeJIMYMHE, CIMYHA KOYHMLAMA Koje Cy
TOCTaB/bEHE HA OCOBHMHY BO3WJA KOja ce
KOPHCTH 32 XOMOJIOTAllHOHA HCTIHTHBAH:A
Y ckiany ca craBom 5. osor [lpaBuiiHuka,
MOXKe 1a ce MOCTaBd Ha Wera W 1a ce
TAKBOM KOYHHLIOM Ha HeMy PyKyje.

Bpoj o6praja aucka uau noGoua Tpeda na
Gyne 660 = 10 1/min' Ge3 onrepehera n
He Mawa ox 600 1/min ca nysum
ontepehermem.

LlukiycH — MCIMTHBAKA M BpLICHE
NPHTHCKA Ha Ny KOUHHLIE TOKOM OBHX
uukayca Tpeba na Oydy nonecHBH M
ayTOMATCKH.

Bpcte Li and L2, moxe ce

TIDHMCHLIBATH Maiba HCTHTHA Op3itia.

2.14.

Tpeba 3a0eNeKUTH  W3JIA3HM  KOYHM
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2.1.4.

22.
22.1.

222

222.1.

Output torque or brake pressure (constant
torque method) and working surface
temperature shall be recorded.

Provisions shall be made to direct cooling
air across the brake at a rate of 600 + 60
m¥h.

Test procedure
Sample preparation

The manufacturer's bedding schedule shall
ensure a minimum of 80 per cent surface
contact area for pad assemblies without
exceeding a surface temperature of 300 °C
and 70 per cent surface contact area for the
leading shoe assemblies without exceeding
a surface temperature of 200 °C.

Test schedule

The test schedule comprises a number of
consecutive braking cycles each containing
X braking intervals of 5 seconds brake
applied followed by 10 seconds brake
released.

The following two methods may be used
alternatively.

Test schedule with constant pressure

222.1.1. Pad assemblies

The hydraulic pressure p under the
piston(s) of the calliper shall be constant
following the formula:

M
0.57 .1y Ax

My = 150 Nm for Ak < 18.1 cm?
Mg =300 Nm for Ak > 18.1 em?
Ay = area of calliper piston(s)

p

ry = effective radius of disc

2.2,
22.1.

222.

222.1.

222.1.1.

bBpoj | Bpoj
yux- | kouera

wea| X

MOMEHT MWJIHM NPHTHCAK Kouewa (mMeTona
onpehuata KOHCTaHTHOT KOUHOT
MOMEHTa) M TeMnepatypy  panme
noBpLIHE.

Heonxonuo je oGe3bennty 1a Basayx 3a
xnaljerse Mponasu AMPEKTHO KPO3 KOWHH
cucteM ca npotokom 0 600 + 60 m*/h.

l'[oc'rynak HCMUTHUBakA
Tpunpewma y3opka

lporpam yxomaBawa Koju je HaBeo
npoussohau TpeGa na 0Ge3denu Hajamame
80 % KOHTAKTHE MOBPLIMHE 33 CKIIONOBE
NJIoYMLA JIMCK-KOUHHMLA, He npesasehn
noBpuIMHCKY Temnepatypy o 300 °C u 70
% 3a r1aBHE CKIIONOBE Nary4e KOYHULA He
npenasehinl MOBPIIMHCKY TeMnepaTypy O
200°C.

Tporpam uCIUTHBaMA

Iporpav mcnuTHBama OGyXBaTa HH3
Y3aCTOMHUX UMKITYCa KOUeHa, 01 KOjHX ce
CBaKH cacToji o X MHTepBana Kouea ca
BPUICHCM NPHTHCKA Ha Ny KOYHHLE Y
Nepuoy 01l 5 CeKyHIM HaKOH uera cienn
OTNYyLITAbE Meaie KOUHHIE Y NepHoay
on 10 cekynuu.

Crenehe nBe metone ce anTepHaTHBHO
MOTY NpHUMEHHBATH.

TlporpaM HCNUTHBAKA €A KOHCTAHTHHM
TIPUTHCKOM

CKJI0NOBH MJI0YMLA TUCK-KOUHHLA

Xuapay uukd — NPUTHCAK P MCMOX
kauna(kaunosa) MepHor ypehaja tpeGa na
Gy/ie KOHCTaHTaH M M3pauyHaBa ce npema
crnenehoj popmy.mn:

Ma
0.57 . ry. Ak

Mg =150 Nm 3a Ak < 18,1 cm?
Mg =300 Nm 3a Ak > 18,1 cm?
Ax =

P

MOBpIIMHA  knuna(oBa) MepHor
ypehaja

Iy = eeKTHBHM pajyc ancka

Tlou. memn.

pomupajyhes
enevenna

ounaye (C)

Marc. memn.
pomupajyhe: exexenma
rownue (C)

Tpunyono|
xnaberve

No Number of | Initial brake Max. brake
brake rotor rotor Forced
L}f"/_le applications | temperature | temperature | cooling
X () (C)
1 1x10 <60 open no
2-6 5x10 100 | open (350)* no
7 1x 10 100 open ves

1 1x10 <60
26| 5x10 100

Huje neduuncana He
Huje nemn. (350)2 ™

7| 1x10 100 open 2

2 In the case of vehicles of category L, the temperature shall be
limited to 350 °C. If necessary, the number of applications per

cycle must be reduced accordingl
number of cycles shall be incre

However, in this case, the
d o keep the total number

of applications constant.

2V cayuajy Boswia BpcTe L. Temneparypa tpeba 1a Oyie

orpanmena Ha 330 °C. Ako je moTpeSHo, Gpoj Koerba 1o
jeaom wikAycy Tpeda W onTOBapajyhi HASMH CMARTH.
Mehyminm, y oBowt cayuajy, Gpoj wikyca ce nopehana kaxo
1 yKyNian Gpoj KOUCHbA 0CTAO HEMPONCHCH.

222.12.

CKJI0MOBH narnyya KouHuIa
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2.2.2.1.2. Shoe assemblies

The mean contact pressure at the brake
lining working surface shall be constant at
22 + 6 N/em? calculated for a static brake

without self-energizing.

llpoceuHa BpenHOCT NPUTHCKA HA palHO]
MOBPUIMHK KO4He obsore Tpeba xa Gyne
KOHCTaHTHa Ha 22 + 6 N/em?’, a
W3pauyHaBa ce 3a CTaTHUKy KOuHMily Ge3
camoHanajara.

bpoj | Bpoj
yux-| xouersa

yea

Tlow. mexn.
pomupajyhez
caexenma
Kounaye ()

Marc. memn.
pomupajyhe: exexenma
Kounage (C)

Tpunyono|
xnaherve

PR,

1x10 <60 200 na
1x10 100
1x10 100 200 na
1x10 100

Huje aeunmcana He

Huje sequnicana He

2222,

Tlporpam wucnuTHBAaKka Ca KOHCTAHTHUM
KOUHHM MOMEHTOM

OBa MeTozIa ce O/IHOCH CamMo Ha CKJIONoBe
nJouMLa AMCK-KouHuua. Kounu momeHt
Gu TpeGano na Oyne KOHCTaHTaH ca
TosepaHuMjoM oa = 5 % u npuiarohex
Tako  ma  obesbenm  MakcuMaiHe
Temnepatype  potupajyhier  enementa
KOUHHUE KOje Cy HaBeleHe y HapeHoj
TaGenu.

bpoj
yuk-
yea

Tlou. Make.

bpoj
Koueroa
X

mexn.

pomupajyhe:
eaevenma

Kownage (°C)

mexn.

pomupajyhez
exevenma

Kounage (C)

Ipunyono|
xnaberve

10
11-13
14

x5
3x5
1x 10
4x5
1x10
3x5

<60
100
100
100
100
100

300-350 (200-250)° e
300-350 (200-250) He
500-600 (300-350) He
300-350 (200-250) He
500-600 (300-350) He
300-350 (200-250) He

I1x5 <60

300-350 (200-250) He

Number of | Initial brake | Max. brake
Noof|  brake rotor rotor Forced
cycle | applications | temperature | temperature | cooling
X () ()
1 Tx10 <60 200 yes
2 1x10 100 open no
3 1x10 100 200 yes
4 1x10 100 open no
22.22.  Testschedule with constant torque
This method applies only for pad
assemblies. The brake torque shall be
constant within a tolerance of + 5 per cent
and adjusted to guarantee the maximum
brake rotor temperatures given in the table
below.
Number | Initial Mas.
Noof | of brake ’:’;’,fj ”,;;’:fr Forced
aycle "””["f’“”" temperature temperature cooling
: () ()
1 x5 <60 | 300-350 (200-250) no
2-4 3x5 100 300-350 (200-250) no
5 1x10 100 500-600 (300-350) no
69 4x5 100 300-350 (200-250) no
10 1x10 100 500-600 (300-350) no
11-13 3x5 100 300-350 (200-250) no
14 x5 <60 300-350 (200-250) no
23. Evaluation of test results
Friction behaviour is determined from the
brake torque noted at selected points in a
test schedule. Where brake factor is
constant, e.g. a disc brake, brake torque
may be translated to coefficient of friction.
23.1. Pad assemblies
2.3.1.1.  The operational coefficient of friction (o)

is the mean of the values recorded during
cycles two to seven (constant pressure
method) or during cycles 2-4, 6-9 and 11-
13 (constant torque method); measurement
being made one second after commencing
the first brake application of each cycle.

3 Values in brackets for vehicles of category L.

2.3.

23.1.
23.1.1.

3

EBasiyauuja pesynrata MCIUTHBabA

DpuKLHOHA CBOjcTBA ce oxpelyjy Ha
OCHOBY ~ KOWHOr ~MOMGHTA  KOjH je
3abesiexeH Ha 0labpaHuM MECTHMa TOKOM
nporpaMa HCIUTHBaKa. Y Cilyuajy Kana je
KOGHLMJEHT KOueHa KOHCTAHTaH, Ha
npuMep KO JIMCK-KOYHMLA, MOMEHT
KOueHa ce MozKe H3pasuTH
KOeULIMjEHTOM Tpera.

CKJI0MOBH MJIOYMLA TUCK-KOUHHLA

Pagun  koeduwjeHT  Tpema  (Hop)
NpencTaB/ba NPOCEK BPEAHOCTH Koje Cy
3abesiexene TOKOM uukiayca on  2-7
(MeTona MCTIMTHBAMA MPH KOHCTAHTHOM
MPUTHCKY) M TOKOM 1mKiyca 2-4, 6-9 u
11-13 (merozma 3a onpehusame
KOHCTaHTHOT KOYHOT MOMEHTa); Mepeme
ce BPIIM jelHy CEKYHIy HaKOH moverka
NPBOT KOUEH»a TOKOM CBAKOT LIMKIYCa.

Bpetioctn Hanezee y sarpaiava cy BPEANOCTH 3a

Bo3WIa BpCTE L.

23.1.2.

MaKCHMATHE KOSDHIHERT Tpema (Jtmed)
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2.3.1.2.

23.1.3.

2.3.2.

23.2.1.

23.2.2.

2.4.
2.4.1.

24.1.1.

24.1.2.

2422,

3.1,
3.1.1.

‘The maximum coefficient of friction ({max)
is the highest value recorded during all
cycles.

The minimum coefficient of friction (tmin)
is the lowest value recorded during all
cycles.

Shoe assemblies

The mean torque (M) is the average of
the maximum and minimum values of
brake torque recorded during the fifth
brake application of cycles one and three.

The hot torque (Mio) is the minimum
brake torque developed during cycles two
and four. If the temperature exceeds 300
°C during these cycles the value at 300 °C
is to be taken as Myor.

Acceptance criteria

With each application for approval of a
brake lining assembly type there shall be
submitted:

For pad assemblies, values for op, Mmin,
Himax.

For shoe assemblies, values for Myean and
Mot

During production of an approved brake
lining assembly type, test samples must
demonstrate compliance with the values
registered under paragraph 2.4.1. of this
annex with the following tolerances:

For disc brake pads:

Hop £ 15 per cent of registered value;
Hmin > registered value;

Hmax < registered value.

For simplex drum brake linings:

Munean + 20 per cent of registered value;
My 2 registered value.

Brake lining assemblies and drum brake
linings for vehicles of categories M3, Na,
Ns, O3, and O4

Equipment

The machine shall be equipped with a disc
brake of the fixed calliper type with a
cylinder diameter of 60 mm and a solid
(not ventilated) disc having a diameter of
278 =2 mm and a thickness of 12 mm +
0.5 mm. A rectangular piece of the friction

23.13.

232
232.1.

2322,

24.1.1.

24.12.

242,

242.1.

2422,

3.0,
ERRN

Je Hajseha BpeIHOCT 3alesekeHa y CBHM
LHKITYCHMA.

Munnmansy KoepuuUjeHT Tpemba (Mmin) je
HajMama BPeIHOCT 3alenexeHa y CBUM
KTy CHMA.

CKI0MoBH maryue KOUHHLA

TMpoceuan Kounn MOMEHT (Muen) je
apUTMETHYKA CPeIHHA MAKCHMAIHOT H
MHHHMAJIHOT KOUHOI MOMEHTa
3a0€/IeKEHOr  TOKOM  TIeTOr  MPHTHCKA
nenane Kouxuue uukitycuma | u 3.

Kounn MovenT 3arpejannx kounnia (Mio)
jé MMHMMAITHA BPEIHOCT KOYHOT MOMEHTa
Koja ce 106uja u3mehy apyror u ueTBpTOr
uMKIyca. AKO TOKOM OBMX LMKIyca
Temneparypa npelie 300 °C, Tanma ce
BpenHoct Ha 300 °C Mopa y3eTn Kao Mhor.

Kputepujymu npuxsat/bHBOCTH

CBaku 3aXTeB 3a XOMOJIOralmjy onpeljeHor
ckjona KouHux obsnora mopa aa Oyne
nponpahen cienehim noxaunma:

3a cKJIONOBE MIOYMLA JMCK-KOYHHIA,
HABECTH BPEHOCTH 32 Hop, Mimins Hmax-

3a CKIOMOBE MNamyya KOYHHMIA, HABECTH
BPEIHOCTH 32 Minean M Mhor.

TokoM MpoM3BOAMKE 0100peHor  TuMa
CKJIONa KOUHHX 06I0ra Ha KOjH e OHOCH
XOMoJloraluja, — HCIUTHUM  y30pUHMa
Mopajy J1a ce 100H1jy BPEIHOCTH carjiacHe
ca  BpeIHOCTHMa  OGMjeHMM  mpema
3axTeBMMa M3 ctaBa 2.4.1. oBOr mpusiora,
ca cienehum Tonepanunjama:

3a nIouMLe MCK-KOUHULA:

Hop = 15 % o1 3a0enexkeHe BpeHOCTH;
Mmin > 3a0€/1€KEHE BPEAHOCTH;

Mmax < 3a0€N€KeHe BPEIHOCTH.

3a obniore cummeke 10601-KouHHLE:
Minean # 20 % o1 3a6e1ekeHe BPeIIHOCTH;
Mot > 3a0en1€KeHe BPETHOCTH.

CknonoBs  kousnx obsiora u  oGiore
10601I-KOUHHKIA 33 Bo3una BpeTe Ms, Na.
Ni, 05,1 04

Onpema

Huctpyment tpeba na Gyse onpembeH
JINCK-KOUHHLIOM ca (PMKCHPaHHM MEpPHUM
ypehajem, koja je onpem/beHa LHIHHIPOM
npeyHuKa 60 mm " My HUM
(HeBeHTHIMpAjyhHM) IHCKOM  MpeyHHKa
278 + 2 mm u ae6bure 12mm + 0,5 mm.
Ha ocnony miouy ce mnpnusphyje
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3.1.2.

32.

32.1.

322,

material with an area of 44 cm® + 0.5 cm?
and a thickness of at least 6 mm shall be
attached to the backing plate.

The disc rotational speed shall be 660 + 10
1/min without load and shall not fall below
600 1/min on full load.

The mean contact pressure at the brake
lining working surface shall be constant at
75 N/em?+ 10 N/em?.

The test cycles and brake applications
during the cycles to be adjustable and
automatic.

Output torque and working surface

temperature shall be recorded.

Provisions shall be made to direct cooling
air across the brake at a rate of 600 + 60
m¥h.

Test procedure

Sample preparation

The manufacturer's bedding procedure
shall ensure a minimum of 80 per cent
surface contact area without exceeding a
surface temperature of 200 °C.

Test schedule

The test procedure comprises a number of
consecutive braking cycles each containing
a number of X braking intervals of 5
seconds brake applied followed by 10
seconds brake released.

3.13.

3.14.

3.16.

3.2.

3.2.1.

322,

NpaBoyraoHa —IJIOYa HaNpaB/beHa O
(pukuronor Matepujana nospuHe 44
em?+ 0,5 cm? u ae6ubuHe HajMarbe 6 mm.

Bpoj odpraja mucka Tpeda na Oyne 660 +
10 1/min Ge3 ontepehera u He Mamwa on
600 1/min ca nyHum onrepeherem.

Cpenrwa BPEeIHOCT NPHTHUCKA y KOHTAKTY
ca paiHUM MOBPIIMHAMA KOYHHX 0G/ora
Tpe6a na Gyze konctantha, 75 N/em? £ 10
N/em?,

Luknycu — wcnuTHBakAa M BpLICHE
TPUTHCKA HA Te/lally KOUHHLE TOKOM OBHX
umkiyca Tpeba na Oymy nomecuBH M
ayTOMATCKH.

Tpeba 3abenekTH  WM3/1a3HH  KOYHH
MOMEHT H TeMMNepaTypy pajiHe MoBpLIHHE.

Heonxonuo je oGesbennt na Basayx 3a
xnaljere Mponasu JMPEKTHO KPO3 KOWHH
cucteM ca npotokom 0 600 + 60 m*/h.

TMocTynak HCmHTHBAA
Tpunpema y3opka

loctynak yxonaBamwa KOjH je HaBeo
npouseoljau TpeGa 1a oGe3benn Hajamare
80% KOHTaKTHe MOBpLIMHE He mpesasehn
NoBpLIKHCKY Temnepatypy o 200 °C.

Tlporpam UCTIHTHBaMA

Moctynak wcnuTHBabA O0GyXBaTa HH3
Y3aCTOMHUX UMKITYCa KOuer:a, OJ1 KOjUX ce
cBakH cacToji o X HHTEpBAa KOuera ca
BPLUEEM NPHTHCKA HA Mejany KOUHHLE Y
NepHoIy O 5 CeKyHIHM HaKOH uera cienn
OTMyIWITakE Mefane KOUHHLE y Nepuomy
on 10 cekyHau.

No of |
ayele

Number of Tnitial

applications

Forced
cooling

brake brake
rotor temperature
X (0)

bBpoj
yur-
mea

Tlouemna mexnepamypa

pomupajyhe:
enexenma xounue

(T)

Epoj
Kouera
X

Tpunyono
xaaherve

CZo®mNuouE W —

100 yes
increasing < 200 no
200 no
increasing < 300 no
300 no
250 yes
200 yes
150 yes
100 yes
increasing < 300 no
300 no

vuSwwwuuu s

Sowuouswn—

11

100 T
pactyha < 200 He
200 He
pactyha < 300 He
300 He
250 na
200 a
150 aa
100 aa
pactyha < 300 He
300 He

DuSwwwanu s

w
w

Evaluation of test results

Friction behaviour is determined from the
brake torque noted in selected cycles of the
test schedule. Brake torque shall be
translated to coefficient of friction p.

33.

Esanyaunja pesy/mara ucnuTuara

Dpukunona cBojctBa ce oxpelyjy Ha
OCHOBY ~ KOYHOr MOMEHTa KOjH je
3abesiexeH y TOKY omabpaHMX wLMKIyca
TOKOM MpOrpaMa HCIHTHBama. MoMeHT
KOuEHa Ce H3PAKABA KOCHULHjEHTOM
Tpema |1.
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3.3.1.

3.3.2.

3.3.3.

3.4.
3.4.1.

3.4.2.

Part B:

2.1.
2.2,

The p-value of each brake application shall
be determined as the mean value of the 5
seconds brake applied.

The operational coefficient of friction pop1
is the mean value of p recorded for the
brake applications in cycles 1 and pop is
the mean value of p recorded for the brake
applications in cycle 9.

The maximum coefficient of friction pmax
is the highest value of p recorded in an
application during cycles 1 to 11 inclusive.

The minimum coefficient of friction pmi is
the lowest value of pu recorded in an
application during cycles 1 to 11 inclusive.

Acceptance criteria

With each application for approval of a
replacement brake lining assembly type or
a replacement drum brake lining type,
there shall be submitted values for popi,
Mop2, Min and fmax

During production of an approved
replacement brake lining assembly type or
replacement drum brake lining type, test
samples must demonstrate compliance
with the values registered under paragraph
3.4.1. of this annex within the following
tolerances:

Hopts Mop2 = 15 per cent of the registered
value;

Hmin = registered value;

Hmax < registered value.

Conformity of production for
brake discs and drums

Introduction

Part B applies to replacement brake discs
and drums approved to this Regulation.

Requirements

Conformity of production is to be
demonstrated through the routine control
and documentation of at least the
following:

Chemical composition

Microstructure

331

332,

333,

34.
3.4.1.

3.42.

Heo B:

2.1.
22.

BpenanocT p npu cBakoM NpUTHCKY Ha
nenany KouHuue ce jaepuuuie  Kao
npoceyHa BPENHOCT 3abenekeHa TOKOM
KOueH:a Y NMePHOJY 071 5 CeKyHIIH.

Paguu  koepuLMjeHT — Tpewa  Hopi
npencTasba npoceuHy BpPEIHOCT
3a0enexeHy TOKOM Kouerwa y uukmycy 1, a
Hop2  TPECTaBIba MPOCEUHY  BPEIHOCT
3a0enexeHy TOKOM Kouemwa y LMKycy 9.

MakcHManHu KOehHLMIEHT TPperwa Hmax j
najseha BpenHOCT W 3abeneikeHa TOKOM
Kouewa y uikiycuma 1-11 ykswyuyjyhiu u
BHX.

MUHUMATTHE KOGPULIMEHT TPEHa |imin j€
HajMamwa BPEIHOCT |1 3a0esieeHa TOKOM
Kouera y umkiycuma 1-11 ykmwyuyjyhu u
BUX.

KpuTtepujymu npuxpatsbHBOCTH

CBak# 3axXTeB 3a XOMoJIOrauujy oapehetor
THMA 3aMEHCKOT CKJIONa KOYHMX odora
WM THMA 3amMeHckux oGnora  noGouu-
kounute mopa na Gyne mponpahen
BPEIHOCTHMA 32 Wopt, Hop2s Mmin ¥ Himax.

TokoM Npou3BOME ONOGPEHOr  THIa
cKona  KOYHHX ~objiora MM THNa
3aMeHCKMX 00710ra  10601I-KOUHULE  HA
KOje ce OIHOCH XOMOJIOrallHja, HCITHTHHM
Y30puMMa Mopajy 1a ce 100H]y BpeaHOCTH
carjiacHe ca BPEIHOCTHMA JI00HMjeHHM
npema 3axTeBuma 3 crasa 3.4.1. osor
npuora, ca cienehum Tonepanunjama:

Mopl, Mop2 = 15 % on 3abenexene

BPEIIHOCTH;
min > 3a0€/1€KeHe BPEIHOCTH;

Himax < 3a0€N€KeHE BPETHOCTH.

Caobpa3HOCT NPOH3BOIH:-€
KOYHHX JIHCKOBA H 10001ma

Veon

Jleo B ce onHocu Ha 3aMeHCKe KouHe
JZIMCKOBE MIH J10601Ie 0106peHe y cKiay
ca oBuM [TpaBHIHHKOM.

3axTen

CaoBpazHocT npousBoibe Tpeda na ce
NOTBpAN  yoOHUajeHMM KOHTpoTamMa W
JIOKyMeHTalmjoM, Gapem y ckiany ca
crenehum napamerpuma:

Xemujcku cactas
MiikpocTpyKTypa

KapakrepHcTiKe MHKPOCTPYKTYpe MOpajy
OuTH y cknaay ca cranaapaom 1SO 945-
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2.3.

2.4.

2.5.

The microstructure must be characterised
in accordance with 1SO 945-1:2006

(a) Description of the composition of the
matrix;

(b) Description of the graphite shape,
distribution and size.

Mechanical properties

(a) Tensile strength measured in
accordance with ISO 6892:1998;

(b) Brinell  hardness measured in
accordance with ISO 6506-1:2005.

In each case the measurements must be
made on samples taken from the actual
brake disc or drum.

Geometric features

Brake Discs:

(a) Thickness variation;

(b) Friction surface run out;
(c) Friction surface roughness;

(d) Cheek thickness variation
(for ventilated brake discs).

Brake Drums:

(a) Owvality;

(b) Friction surface roughness.
Acceptance criteria

With each application for approval of a
replacement brake disc or drum there shall
be submitted a production specification
covering:

(a) Chemical composition and its
permitted range, or  where
appropriate, maximum value, for
each element;

(b) Microstructure as per paragraph 2.2.;

(¢) Mechanical ~ properties as  per
paragraph 2.3. and their permitted
range, or where appropriate,
minimum value.

During routine production of an approved
replacement brake disc or drum production
must demonstrate compliance with these
registered specifications.

In the case of Geometric features the

23.

2.4.

2.5.

1:2006:
(a) Onmc cactaBa MaTpuLe;

(6) Onuc  obnuka, pacnojene  u
BeunHe rpadTa.

MexaHmuKa cBOjCTBa

(a) cmuuajua  uspcroha, MepeHa
CKlagy — ca  CTaHAapaom I1SO
6892:1998:

(6) TBpmoha mo bBpuneny, wmepena y
ckiiay ca cranzapiom 1SO 6506-
1:2005.

'V cBakoMm cryuajy, Mepera Tpeba BpIIHTH
Ha y30pIHMA y3eTHM Ca CTBAPHOT KOUHOT
JZMcKa Mk 1060w,

TeomeTpujcKe KapaKTepUCTHKE

Kounu auckosu:

(a) Oncryname ne6buHe;

(6) XaGarbe GpuKLIOHE MOBPLINHE;
() Xpanasoct (pHKIUHMOHE NOBPLIMHE;

(r) Oncryname ne6buHe odnore
(3a BenTHMpajyhie KouHe AUCKOBE).

Kounu noGoum:

(a) OsanHoct;

(6) XpanaBocT (ppHKIHOHE MOBPLIMHE.
KpuTepHjyMu IpHXBAT/bHBOCTH

CBaku 3aXTeB 3a XoMoJlorauujy onpeheHor
3aMEHCKOr KOYHOT 1HCKa WiH j06oLa
mopa ma Oyne nponpahen cnemehom
NPOM3BOJAHOM  CrieLM(UKALIjoM  Koja
cazpiKH MoaTKe 0:

(a) XeMHjCKOM CcacTaBy M  HeEroBOM
JI03BOJBEHOM  OTICery Wi, Yy

onrosapajyhnm cryuajeuma,
MaKCHMAJIHO] BPSIHOCTH 3a CBAKH
enlemeHT;

(6) MHKPOCTPYKTYpH y CKJIajly ca CTaBoM
22,

(B) MeXaHWYKHMM CBOJCTBMMA Y CKJIay ca
€TaBOM 2.3. 1 HUXOBOM /I03BOJbEHOM
oncery wm, y omrosapajyhum

cllydajeBima, MaKCHMAITHO]
BPEZIHOCTH.
Tokom yobuuajese NPOU3BO/IHE

0710GPEHOr 3aMEHCKOT KOUHOT JIHCKA HIIH
J106011a, IPOU3BOIHA MOpa OUTH Y CKiTazy
ca oBMM 3a0eniekeHnM criendrKamjama.

v cryuajy TEOMETPH]CKHX
KapaKTEPHCTHKA, CTBAPHE BPEAHOCTH He
cMejy J1a mpematie BPeJIHOCTH MPONUCaHe
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2.6.

values prescribed in paragraph 5.3.3.1.1.
for brake discs and paragraph 5.3.3.1.2. for
brake drums must not be exceeded.

Documentation

The documentation shall contain the
manufacturer’s maximum and minimum
permitted values.

Test frequency

The measurements prescribed in this annex
should be carried out for each production
batch

2.6.

2.7.

y craBy 5.3.3.1.1. 3a KouHe aHMCKOBE M
craBy 5.3.3.1.2. 3a koune noGoiue.

JlokyMeHTaimja

JlokymenTawja  Tpeba na  caapkw
MaKcHMalHe M MHHMMalHe BPETHOCTH
Koje je /103B0JIHO npom3Bohau.

VuecTanoct HCIUTHBAA

Mepemwa nponucaHa y OBOM NpPHIOTY
MOpajy ce BPIIMTH 3a CBaKY MPOM3BOIHY
cepujy.
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Annex 10

Illustrations

1. Brake disc design types
(examples)
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B Diameter of mounting bolt holes
(or thread size in case of threaded holes)
D External diameter of disc
Fa) Inner diameter of friction surface
(inboard)
Fo) Inner diameter of friction surface
(outboard)
H Mounting flange thickness

Lay  Width of cooling (ventilating) channel

Swew)  Disc thickness (nominal)

Swminy  Disc thickness
(minimal permissible wear thickness)

Ta) Internal diameter
(mounting spigot diameter)

Tay "x" number of mounting bolt holes and pitch

circle diameter

T Overall length of disc

TlpednnK 0TBOPA 32 BHjKE 33 MOHTAXKY
(MM BeJMYMHA HABOja 3a HABOjHE OTBOPE)

Crosbalbu NpeuHHK aucka

VHyTpauiH npeunnk GpUKLHOHE NOBPLIHHE
(ca yHyTpauite CTpaHe pyKaBLa)

VHyTpauiwH npeunnK GpUKLHOHE NOBPLIHHE
(ca cniosbHe cTpaHe pyKaBiia)

Je6sbuHa MOHTa)KHe NpUpyGHULE

Lllnprsa  pacxiagHor  (BEHTHJIALMOHOT)
KaHana

JleGmbina cka (HOMHHATHA)

JeGbuHa nucka
(103BOJbEHA MUHHMATHA [1€0/bHHA

VHyTpabH NpedHnk
(MpeuHUK MOHTaKHOT PyKaBLa)

X Opoj oTBOpa 3a BHjKE 33 MOHTAXY M
TNIPEYHHK TO/ICOHOT Kpyra

VKynHa qyKMHA JHCKA
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Annex 11

Requirements for  replacement
brake discs or brake drums for
vehicles of categories M and N

1. Test overview

The tests required in paragraph 5.3. of this
Regulation are detailed as follows
according to the vehicle category:

Table A11/1A
Vehicles of categories M1, Ni

Ilpusor 11

3axTeBH 3a 3aMeEeHCKe KO4YHe
NHCKOBE MJIH KO4YHe jJo0omie 3a
Bo3u1a Bpete M N

1. Tpernen nenurupama

MicnuTupawa HaeneHa y craBy 5.3. oBor
lpasunuuka npuMersyjy ce Ha crexehiu
HauMH Y 3aBHCHOCTH O]l BPCTE BO3MIIA:

TaGena A11/1A
Bosnna Bpere Mi, Nt

imepramuano

Henumusarse eonuia ucnumugarse na

Ounavomempy
Vemmipaie | 221 Tun 0. wotop | 3.4.1. Tun 0.
TexHKIX eyt
xapaxrepucrn [22.2. Tun 0, wotop | 3.4.4. Cinviyraumja
Kay cany ca yibysen HeIHTHBAba
Tpasiimmiun KoueHa ca
a VKIByHeHI
Gp. 13/13-H MoTOpoM
Bpsima u
onrepeherse y
cray ca
cragow 2.2.2.
223 Tunl 342, Tun
23. Cucrenm -
napkipie
KoL

(110 101pe)

Alternative
Vehicle test dynamometer
test
Performance | 2.2.1. Type 0, engine |3.4.1. Type 0,
£ disconnected
accordingto [2.22. Type 0, engine | 3.4.4. Brake tests
Regulations connected simulation
Nos. 13/13-H engine
connected
Speed and
load
analog to
item 2.2.2,
_ Typel 2. Typel
Parking braking |
system
(if applicable)
Comparison | 2.4, Testing the 35. Testing the
test with dynamic dynamic
original part frictional frictional
properties properties

(comparison test
conducted on
the individual

(comparison test
conducted on
the individual

Viopemio |24, Memmmsamwe | 3.5.  Menntisame

nenuTHRame p— JUHAMITKIT
ca pukiuionx dpukuonix
opurianing crojcrasa crojcrana
renom (ynopeaia (ynopeaia
HCTTHBAIbA HemTHBAIba

Besena Ha
TIojeMHa M

H3BE/IeHa Ha
Toje mHatHIM

axles) wheel brake)
Integrity | Novehicle test—use | 4.1. Brake discs
tests dynamometer test 4.1.1. Brake disc
thermal fatigue
test

4.1.2. Brake disc high
load test

42, Brake drums

4.2.1. Brake drum
thermal fatigue
test

42.2. Brake drum
high load test

OCOBHHAMA) KOYHHUaMa
TouKoRa)
Tposcpa Vemmisarse 1a Kounit uickonit

Hcnmmusare
‘TepMHKor

unterpitera | Bosity ce e
cnpoo —Tpeda

npHMerbIBaTH 3aMOpa KoUHOT
HeTHTHBAIbE Ha Juicka
JumamoveTpy 4.1.2. Viemiminarne

KoutHor JutcKa
ca nosehanin
onrepehersen

4. Kourn soGomn

42.1. Vemrmiparse
TepuitIKor
3aviopa KowHor
JoGoma

42.2. Viemrmpaise
Koutor 1060t
ca nosehanin
onrepehensen

3a cBakM THN JHMCKa W jao0oma, 3a
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For each disc and drum type at least one
test group (see definition in paragraph
5.3.6. of this Regulation) requires the Type
0 and Type I tests to be carried out on a
vehicle.

HajMamwe JeaHY MCOUTHY rpyny (BUAETH
nepunnunjy y crasy 53.6.  osor
TpaBunkuKa) je HEONXOAHO CMPOBECTH
ucnuTHBaka THna Boswia 0 u Tuna I Ha
BO3MITY.

TaGena A11/16
Bosuaa spere M2, Ms, N2, N3

Alternative
dynamomerer
st

Vehicle test

Hcnnupaisa

2.2.1. Tun 0, morop [3.4.1. Tun 0

Table A11/1B
Vehicles of categories M2, M3, N2, N3
Alternative
Vehicle test dynamometer
test
Performance 'pe 0. engine | 34.1. Type 0
tests disconnected
according to  Typel Typel
Regulation . Type IT Typell
No. 13 Parking -
braking
system
(if required)
Comparison | 2.4, Testing the 35, Testing the
test with dynamic dynamic
original part frictional frictional
properties properties
(comparison test (comparison test
conducted on conducted on
the individual the individual
axles) wheel brake)
Integrity No vehicle test —use  [4.1.  Brake discs
tests dynamometer test 4.1.1. Thermal fatigue
4.1.2. High load test
Brake drums
4.2.1. Thermal fatigue
4.2.2. High load test
2. Verification ~ of  the  vehicle test
requirements
2.1. Test vehicle

A vehicle that is representative for the
selected test group (see definition in
paragraph 5.3.6. of this Regulation) in
respect of which an approval or parts
report for a replacement brake disc/drum is
applied for shall be fitted with this
replacement brake disc/drum as well as be
equipped with test devices for testing the
brakes pursuant to the provisions of
Regulation No. 13 or 13-H.

The replacement brake disc/drum shall be
fitted to the axle in question together with
an accompanying brake lining which has
been type approved according to
Regulations Nos. 13 or 13-H or 90
available from the vehicle or axle

TexumaKIX eKsbyeH
pakrepucrit [223. Tun | 342 Tunl
Kay ckiay ca(2.2.4. Tunll 343. Tunll
Tpasmwinnkom [2.3.  Crcren =
op. 13 napkuphe
KoumHIe
(110 noTpetu)
Vnopeano 24, Mennupame 3.5.  Henmrupame
HemuTHBaIbe JMHAMHUKHX JMHAMHUKHX
ca puKLHOHIX puKLHOHIX
opurHHATHIN cBojerasa cBojerasa
Aenom (ynopeama (ynopema
HemTHBaIba HemTHBaIba
n3Besena Ha n3Besena Ha
nojenauy nojenauy
OCOBHHAMa) KOUHHLaMa
TOUKOBA)
Tiposepa Hennmnsarbe na 41, Kounn uickosn
nHTerpuTeTa | BO3WIY CC He 4.1.1. Tepwmuxn
cpoBoau — Tpeda 3amop
npMerHBaTH 4.1.2. Memumisaise ca
HCTHTHBAIbE Ha nosehanmnm
JumavoveTpy onrepehersen
4.2, Kounn roGoun
42.1. Tepwmixn
3amop
4.2.2. Mcnnrupaie ca
nosehannm
onrepehersem
2. TpoBepa yckiaheHocTu ca 3axTeBHMa 3a
HCITUTHBAkE BO3WIIA
2.1. HcnutHo BO3MIO

Boswio koje je pempesent 3a omaGpamy
ucnutHy rpyny (Buaetd eduHMLM]y Y
craBy 5.3.6. oor IlpaBuinuka), 3a koje je
NOIHET 3aXTeB 3a XOMoIoraumja Wi
M3BEWITA] O  MCTITHBAMY — 3aMEHCKOr
KOYHOr Jmcka/nobouwa, Tpeba na Oyme
OMNPEMIbEHO OBHM  3AMEHCKHM  KOUHHM
amckom/nobouem, kao M ypehajuma 3a
HCIHTHBAKE KOWHHMLA Yy CKiIazy ca
onpenama us Ipasunuuka 6p. 13 unm 13-
H.

3aMeHCKH KOUHH JIMCK/I0GOII C& MOHTHpa
Ha TPEIMETHO] OCOBMHHM 3ajelHO  ca
onrosapajyhoM KouHOM 06710roM, Ha KOjy
ce oaHOCcH onobpeme y CKiamy ca
Tpasunxikom 6p. 13, 13-H wmn 90, kojy
je nmocraBuo npoussohau Bozuna MM
OCOBHMHA.
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2.2,

22.1.

22.2.

manufacturer.

Unless a uniform procedure is laid down
for how braking is to effected, the test
shall be carried out following agreement
with the Technical Service. All the tests
listed below shall be carried out on brakes
that have been bedded in.

The same "bedding-in" programme shall
be used for both replacement and original
brake discs and drums.

Service braking system

Type 0 brake tests, engine disconnected,
vehicle laden

This test shall be carried out pursuant to
Regulation No. 13, Annex 4, paragraph
1.4.2. or Regulation No. 13-H, Annex 3,
paragraph 1.4.2.

Type 0 brake tests, engine connected,
vehicle unladen and laden

This test shall be carried out pursuant to
Regulation No. 13, Annex 4, paragraph
1.4.3. (supplementary test, how the vehicle
behaves when braking from high speed) or
Regulation No. 13-H, Annex 3, paragraph
1.4.3.

Type I brake tests

This test shall be carried out pursuant to
Regulation No. 13, Annex 4, paragraph
1.5.1. or Regulation No. 13-H, Annex 3,
paragraph 1.5.1.

At the end of the Type I brake test, the
performance when the brakes are hot is to
be satisfied pursuant to Regulation No. 13,
Annex 4, paragraph 1.5.3. or Regulation
No. 13-H, Annex 3, paragraph 1.5.2.

Type II brake tests

This test shall be carried out pursuant to
Regulation No. 13, Annex 4, paragraph
1.6.

Parking braking system (if required)

If the service brake system and the parking
brake system use a common disc or drum
friction surface, it is not necessary to
conduct a specific parking brake system
test. The satisfactory achievement of the
Type 0 laden test shall be taken as meeting
the parking brake system requirements.

222

223.

224.

23.
23.1.

AKO He MOCTOJM JeAHHCTBEHA Npoueaypa
KOjOM ce ycrocTaba — oaroBapajyhu
METON KOY€Ha, OHIa CE HCIHTHBAHE
BPUIM Y JIOTOBOPY Ca  TEXHHYKOM
cyxGom. CBa MCIUTHBAWA HaBeleHa Y
JlaJbeM TEKCTY Ce BpLIE Ha KOUHHLIAMA
Kkoje cy Beh yxonase.

Wetn  mporpam  ,yxomaBamwa“  ce
npuMemyje M 33 3aMeHcke M 3a
OpHrHHAIHE KOUHE TMCKOBE M 06011,

CucteM paHor Kouera

Hcnurupawa kounuua Tuna 0 ca
HCKJBYUEHHM MOTOPOM Ha onrepeheHom
BO3MITY

OBo HMcnuTHBaKE CE BPWIM y CKiamy ca
craBom 1.4.2. INpunora 4 IpaBunnuka 6p.
13 wm ca crasom 14.2. Tlpuiora 3
Tpasunnuuka 6p. 13-H.

Hcnurupama  kounnua Tuna 0 ca
YKJbYUEHHM MOTOPOM Ha Heornrepehenom
 ontepeheHom B3ty

OBO MCMUTHBaKE Ce BPUIM y CKiaay ca
crasom 1.4.3. [Tpuora 4 Ipasuinnka 6p.
13 (momaTHo wMCnUTHBaKE - MpoBepa
NOHalakba BO3WIA TNPH  KOUCHY MpPH
BENINKOj Op3uHM) WM ca craBom 1.4.3.
Tpunora 3 IMpasuuuka 6p. 13-H.

HcnuTupare kounnua tuna [

OBO MCTUTHBaIbE Ce BpUIM Y CKialy ca
craBom 1.5.1. INpunora 4 IpaBunuuka 6p.
13 wnn ca crasom 1.5.1. Tlpuiora 3
Ipasuinmka Gp. 13-H.

Ha kpajy ucnutuBama Kounuua Tuma I,
TeXHHUKe KapaKTepUCTHKe CHMCTeMa 3a
KOUCHE y 3arpejaHoM CTamy Mopajy GuTH
y CKnaly ca 3axTeBMMa W3 cTaBa 1.
Mpusora 4 Tpasunuuka 6p. 13 win ca
craom 1.5.2. TTpuiora 3 IpaBusinuka 6p.
13-H.

Hcnuruawe kounnua tuna Il

OBO HCTIHTHBaKE Ce BPLIM y CKIaay ca
crasom 1.6. Tpunora 4 Tpasmsmka Gp.
13.

Cuctem napkupHe kouHuue (1o notpedu)

AKo ce KOHBEHIHMOHaTHa (pHKIMOHA
MOBPLUMHA JIMCKA WIH 10601Ia KOPHCTH Yy
CHCTEMY pajiHe KOYHMUE M y CHCTEMY
napkupHe KOWHHIE, OHIA Hema moTpede
J1a ce BpILIH NOCEGHO HCTIUTHBAkE CHCTEMA
napkuphe  kounnue. Cwmatpa ce Ja
3a710B0/baBajyin pesynTaTH HCHTHBAKA
Tuna 0 y ontepeherom crawy notephyjy
yeknalleHOCT ca 3aXTeBMMa 3a CHCTEM
napKupHe KOYHHLE.
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2.3.

2.3.3.

9

Static test with 18 per cent gradient,
vehicle laden

The vehicle shall satisfy all the relevant
provisions laid down in Regulation No. 13,
Annex 4, paragraph 2.3. or Regulation No.
13-H, Annex 3, paragraph 2.3. that apply
to this category of vehicle.

Testing the dynamic frictional properties
(comparison test conducted on the
individual axles)

For this test, the vehicle shall be laden and
all brake applications carried out on a flat
road with the engine disconnected.

The service braking system of the vehicle
shall be provided with a device that
separates the front-wheel brakes from the
rear-wheel brakes so that they can always
be operated independently of one another.

If an approval or a part report is required
in connection with a replacement brake
disc/drum for the front-wheel brakes, the
rear-wheel brakes shall remain inoperative
throughout the test.

If an approval or a part report is required
in connection with a replacement brake
disc/drum for the rear-wheel brakes, the
front-wheel ~ brakes  shall  remain
inoperative throughout the test.

Performance comparison test when the
brakes are cold

With cold brakes, the performance of the
replacement brake disc/drum shall be
compared with the original equivalents by
comparing the results of the test below.

Using the replacement brake disc/drum, at
least six consecutive brake applications
with different, gradually increasing control
forces or brake pressures are carried out as
part of the process up to the point at which
the wheels lock, or up to a mean fully
developed deceleration of 6 m/s? (Mi, Ma,
Nj) or 3.5 m/s* (Ms, N2, N3) or up to the

23.2.

i

233,

2.4,

CraTnyko MCNMTHBAKE HAa CTPMO] PaBHH
ca HaruGom on 18% wa ontepehenom
BO3HITY

Boswio Tpeda na  3a10BObH  CBe
pesieBaHTHe ofpende Koje ce omHoce Ha
OBy BPCTY BO3WIa, KOje Cy HaBeneHe y
crasy 2.3. Ipusiora 4 IlpaBunuuka 6p. 13
wmn craBy 2.3. Tpunora 3 IlpaBuiHnka
6p. 13-H.

VICTIHTHBa b JIMHAMHYKIX  (PHKLHOHNX
cBojctaBa  (ynopeaHa  MCTIMTHBama
M3BpLIEHA HA MOje/IMHAYHHM OCOBHHAMA)

V cydajy oBOr HCHTHBaEbA, BO3MIO je y
ontepeheHoM cTamy, a cBa Kouewa ce
BpIIE €A HCK/bYYEHHM MOTOPOM H Ha
PaBHOM MyTy.

CHCTeM paHOr KoUera BO3HIIA ONpeMIbeH
je ypehajem koju omoryhasa onBajame
KOYHHMLA Mpe/iibHX TOYKOBa O] KOYHMLA
HA 3aUUM TOYKOBHMA, TaKO 1a y OO
KOM Ciyyajy MOTy Ja paje He3aBHCHO
jenue on Apyrux.

AKO ce 32 3aMEHCKH KOUHH IMCK/106011 32
KOYHHUE  TMpPEIHbHX  TOYKOBA  TPAkKH
XoMotorauuja i) u3BeLITaj [Q
MCTIMTHBAMY PEIEBAHTHOT JIeNa, KOUHHULE
Ha 3aIHHUM TOYKOBHMA OCTajy HEaKTHBHE
TOKOM UHTABOT HCTIHTHBAkbA.

AKO ce 32 3aMEHCKH KOUHH IMCK/106011 32
KOUHHMLE  3alibHX  TOUKOBA  TPakH
XoMoioraumja i u3BeLITaj o
MCTIHTHBAMY PEICBAHTHOT JIeNa, KOYHHULE
Ha TPE/IHUM TOUKOBMMA OCTajy HEaKTHBHE
TOKOM 4HTABOT HCTTHTHBAMbA.

VHOpenHo — MCTIMTMBAHE  TEXHUUKHMX
KapaKTepHCTHKA KOUHMUA Y  XJIaIHOM
cTamy

Y cnyyajy KOYHMUA Yy XJIaJIHOM CTakby,
TeXHHYKE ~ KApaKTEPHCTHKE  3aMEHCKOT
KOuHOr awicka/noGowa ce ynopehyjy ca
TEXHHUYKHM KapaKTepHCTHKaMa
OPHIHHATIHHX ~ EKBHBATCHTHHX  KOUHHX
nuckoBa/nodoma  mopelewem  pesysTara
WCMUTHBAKA KOja Cy HaBEAEHa y JabeM
TeKCTY.

Kopucrehu 3amencku KouHH aHCK/ 106011,
TpeGa  M3BPIIMTH  HajMame  LecT
Y3aCTONHUX ~ NpUTHCAKA HAa  mejajly
KOYHMLE Y3  TpUMEHy  Jpyrauuje,
nocrenero pactyhe pedepentHe cite i
NPUTHCKA y KOYHOM BOAY CBE JOK Ce
TOUKOBH He OJOKMPajy, WM 10K Ce He
JIOCTHTHE NPOCEYHA BPEIHOCT yKYIHOT
yenopema o1 6 m/s* (My, Ma, Ni) mm 3,5
m/s? (M3, N2, N3), wiin 0K ce He J0CTUTHE
MakcuManHa pedepeHTHa CcHa Kouera
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maximum control force or line pressure
permitted for this category of vehicle, in
which connection the initial speed for the
testing of front or rear axle brake discs and
drums is as per the table below:

Table A11/2.4.1.1.

MM MPUTHCAK Yy KOYHOM BOLY KOJH Cy

JI03BOJBEHH 33 OBy  BPCTY BO3MIA.
Melytnm,  nouetHa  Op3uHa  TOKOM
WCTIMTHBAA  KOWHMX  JIACKOBA  WJIH

10001a KOjH Cy MOHTHPAHH Ha MPeisoj
WM 3al0j OCOBHHM Tpeba na Oyae y
CKJally Ca BPEIHOCTHMA NPHKA3aHUM Y
Tabenu ucnon:

TaGena A11/2.4.1.1.

Bpema onura

Bpsuna moxox ucnumusaroa y kn/h

Tpeowa ocosuna | 3adma ocosuna

Vehicle
category

Test speed in kn/h

M

70 45

Front axle Rear axle

M2

50 40

M

70 45

Ni

65 50

M2

50 40

M;,

45 45

Ni

65 50

Ms, N2, N3

45 45

24.12.

24.13.

3.0,

32.
3.2.1.

Prior to each brake application, the initial
temperature of the brake disc/drum shall
be <100 °C.

The brake test described in paragraph
24.1.1. also has to be carried out using the
original brake disc/drum.

The dynamic frictional properties of the
replacement brake disc/drum can be
regarded as similar to those of the original
brake disc/drum, provided the values
attained in relation to the mean fully
developed deceleration at the same
operating pressures or control forces in the
region of the upper 2/3 of the curve
generated do not deviate by either £10 per
cent or +0.4 m/s? from those of the original
brake disc/drum.

Inertia dynamometer test

Equipping the dynamometer

For testing purposes, the dynamometer
shall be fitted out with the original brake
caliper or wheel brake of the vehicle(s)
concerned. The inertia dynamometer shall
be equipped with a constant torque device
and equipment for recording rotational
speed, brake pressure, the number of
revolutions after braking has commenced,
brake torque, the braking period and the
temperature of the brake discs/drums on a
continuous basis.

Test conditions

Inertia mass of the inertia dynamometer

24.12.

24.13.

3.0

3.2,
3.2.1.

TMouerna Temneparypa KOUHOT
Mcka/nobola npe CBaKOr MPUTHCKA Ha
nesany kounmue Tpeba aa 6yne < 100 °C.

HicnuTuBaibe KOUHMLA ONHMCAHO Y CTaBy
24.1.1. ce Takohe Bpwm kopuuhemem
OPHMrMHATHOT KOUHOT JMcKa/10601wa.

Junamuuka pukurona cBojeTBa
3aMEHCKOT KOUHOT JMCKa/1obo1ma ce Mory
CMaTpaTH CIMYHMM OHHMA Koje mocejyje
OpHIHHATIHM  KOYHM Juck/moow, nox
YCIIOBOM /12 OCTBApEHE CPe/lHe BPEIHOCTH
YKYNHOT  yCTiopema 3a  HCTH  pajHi
NpUTHCAK WM HCTY pedepeHTHy cuiy
NPHTHCKA HA TMefajly KOUHWUE Y FOpHeM
nBoTpehiHeKoM ey n00ujeHe Kpuse He
onctynajy 3a Buwe on 10 % wumm +0,4
m/s?  on  BpeAHOCTH JOGMjeHHX 32
OpHIHHATIHK KOUHH AHCK/ 106011

Hcnurusame Ha
JIMHAMOMETpY

MHEPLMOHOM

Onpema 1uHamMomeTpa

3a norpede OBHX HCTIUTHBAKA,
JmHamomeTap Tpeba sa Gyne ompemsbeH
OPHIHHATTHHM KOUHHM 4eJ/byCTHMA Wl
KOUHHMLIOM TOUKA PEJICBAHTHOI BO3MIIA.
VIHEpUHOHH IMHAMOMETap je OmpemybeH
ypehajem 3a oGe3behuBarbe KOHCTAHTHOT
OOpTHOT MOMEHTa M ONpeMoM  Koja
omoryhaBa cranHo Genexeme Opoja
oGpraja, NPUTHCKA y KOUHOM CHCTeMY,
6poja OKpeTa HAaKOH MOUETKa KOueHa,
KOUHOT MOMEHTA, BpEMEHa Kouerwa H
TemnepaType KOUHHX THCKOBa/10Go1Ia.

VenoBu uCTUTHBAbA

Hnepunjanna maca
JIMHAMOMeTpa

MHEPLHOHOT

Hnepunjanta Maca MHEpLUHOHOT
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32.1.1.

32.1.2.

The inertia mass of the inertia
dynamometer shall be set as close as
possible, with a permissible variation of +5
per cent, to the theoretically required value
which corresponds to that part of the total
inertia of the vehicle braked by the
appropriate wheel. The formula used for
calculation purposes is as follows:

I=m - rapn®
Where:
I = rotary inertia (kgm?);

fayn = dynamic rolling radius of the tyre
(m);

m = test mass (part of the maximum mass

of the vehicle braked by the

appropriate wheel) as stipulated by
this Regulation.

Dynamic rolling radius

In calculating the inertia mass, the
dynamic rolling radius (rey) of the largest
tyre authorised for the vehicle (or the axle)
shall ~ be  taken into  account.

Test mass

The test mass for calculating the inertia
mass shall be as follows:

a)  When testing front axle brake discs

and drums:
m XMy,
2Ny
Myen = max. permitted mass of the vehicle
Nfront = number of front axles

b) When testing rear axle brake discs

and drums:
/om
m =2 Meen
20
Myeh = max. permitted mass of the vehicle
Nrear = number of rear axles

3.2.1.1.

3212

JAMHAMOMETpa rnojeLiasa ce wro je moryhe
Grke (¢ TONIEPAHUMIOM Yy PacrioHy on +5
%) TEOPHjCKH TPAKCHO] BPEAHOCTH KOja
ofroBapa Jienly yKynHe WHepiuje BO3WIa,
Koje koun omrosapajyhu Toua. dopmysa
3a M3pavyHaBalbe HMHEpUMjaTHEe Mace je
cneneha:

m - Tap?
e je:
= momenT nHepunje (kgm?);

Tgyn = JMHAMHYKH pPaaujyc KOTpIbamba
nHeymatuka (m);

m = HCTHTHA Maca (1e0 MaKCHMalTHe Mace
BO3MMA, KOjy KouM oarosapajyhu
Touak), Kako je mpeasuheHo oBHM
TpaBunnukoM.

JIMHAMHUKH Pajye KOTpIbatba

WspauyhaBaie MHepLMjaTHe Mace ce
BpuwH  y3umajyhu y 0063Mp JAMHAMHUKH
pammjyc  KoTpmama  (tayn)  Hajseher
NHEyMaTHKA KOjH  je  JI03BOJbEH 32
ynotpeGy Ha OBOM BO3MIy (WJIH OBOj
0COBHHM).

Hcnurha maca

Henutha  maca  3a  m3pauyHasare
MHepuMjanHe Mace oapehyje ce Ha
crenehn HauuH:

a)  KOJ MCTIMTHBAHKA KOYHMX JMCKOBA M
n060Lua npe/ibe 0CoBHHE:

Myen = MakcHvalna  A03Okena  Maca
Bo3TA
Necone = GpOj NpeILIX ocoBiia

6) KO MCTIHTHBAMA KOUHHX AHCKOBA 1
10060112 3a/1be 0COBHHE:

m = Men
20,
Myeh = MaKcHMATHA  03BOTbEHA  Maca
Bo3MIA
Nrear = 6poj 3ambuX ocopHa

Tabena A11/32.1.2
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Table A11/3.2.1.2

Vehicle
category

Percentage by mass m to be taken into account

Y values
(rear axle)

X values
(front axle)

Tpoyenam no siacu m xoju he Gumu yzem y o6up

M

77 32

M

69 44

Ni

66 39

Ms, Na, N3

55 55

322,

3.23.

323.1.

3232,

324,
324.1.

The initial rotational speed of the
dynamometer shall correspond to the
linear speed of the vehicle at 80 km/h (M,
Ni) or 60 km/h (Ma, Ms, Na, N3) based on
the mean of the dynamic rolling radii of
the largest and smallest tyre of the
authorised tyre sizes.

Cooling

The cooling may be carried out either to
paragraphs 3.2.3.1. or 3.2.3.2.

Test carried out with a complete wheel
(rim and tyre), mounted on the moving
part of the brake, as it would be on the

vehicle (worst case).

With respect to the Type 1 and Type Il
tests air cooling at a velocity and air flow
direction simulating actual conditions may
be used during the heating runs, the speed
of the air flow being vair = 0.33 v

Where:

v = vehicle test speed at initiation of
braking.

In other cases cooling air is not restricted.

The temperature of the cooling air shall be
the ambient temperature.

Test carried out without a rim

With respect to the Type I and Type II
tests during the heating runs no cooling is
allowed.

In other cases cooling air is not restricted.

Preparation of the brake
Disc brakes

The test is conducted using a new disc
with new brake lining assemblies which
have been type approved according to
Regulation No. 13, 13-H or 90 (in the

Bpema
sosuia Bpeonocmu X Bpeowoemu Y
(npeorwa ocosunae) (3a0ma ocosuna)
M 77 32
M2 69 44
Ni 66 39
Ms, Na. N3 55 55
3.22. Touernu 6poj obpraja AMHAMOMETpa
O/IroBapa JiMHeapHoj 6p3nHu Bosuia o 80
km/h (M, Ny) umn 60 km/h (Ma, M3, N,
N:) u onpehyje ce Ha ocHOBY mpoceuHe
BpenvocTH  Hajeeher M Hajmarmer
JIMHaMHYKOT panujyca KOTpJbarba
NHeyMaTHKa JI03BOJbEHHX 3 OBO BO3HJIO.
323 Xunaljere
Xnahewe ce Moike BPUIMTH Y CKiaay ca
craBom 3.2.3.1. uim cTaBom 3.2.3.2.
3.23.1. HcnuruBame ce BpUIM HA KOMIUIETHOM

3.24.
324.1.

TouKy (0601 TOuKa M MHEYMAaTHK) KOju je
MOHTHPaH Ha MOKPETHOM JeNy KOouHWLe
HA WCTH HAYMH Kao W HAa BO3MIY
(HajHenoBOMLHUjH CITyHaj).

TIpHIHKOM BpLIEH:A HCTHTHBAA THITOBA |
u 11 TokoM 3arpeBarba KOWHHLA MOKE Ce
NpUMEHHBATH Ba3myUwHO Xnahewe, mnpu
4yeMy Op3uHa M cMep CTpyjama Baslyxa
Tpeba 1a CHMYJHpajy CTBapHe yclioBe, a
Gp3une cTpyjama Basayxa Tpeba na Oyne
Vair =033 v,

e je:

V = MCMUTHA Op3MHA BO3WIA HA MOYETKY
KOueHma.

Y gpyrum  ciyuajeBuma,  ynotpeba

PacXJIaiHOr Ba3/lyXa HUje OrpaHuueHa.

Temnepatypa  pacxyianHor
0JIroBapa TEMMEPaTypH CpeHe.

Basyxa

HcnuruBame koje ce Bpum Ges obona
TouKa

VY cnyuajy ucnutiBama THmosa I u Il
TOKOM 3arpeBara KOUHHLA, Xyahewe Hitje
JI03BOJbEHO.

YV gpyrum  ciyuajeBuma,  ynotpeba
PacXJIaiHOr Ba3/lyXa HUje OrpaHuueHa.

Tpunpema kouHHue
Jluck-kounuue

HcnutuBaibe ce BPUIM Ha HOBOM IHCKY €A
HOBHM CKJIONIOM KOUHHX 001014, 32 KOjH je
Jole/beHa XoMosloratmja THIa y CKiaty
ca IlpaBunuukom 6p. 13, 13-H umm 90
(KOjH je MOHTHPAH y HCTOM MONIOAKajY Kao
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3242

33.

condition as mounted on the vehicle, e.g.
protective grease removed).

Drum brakes

The test is conducted using a new drum
with new linings assemblies which have
been type approved according to
Regulation No. 13, 13-H or 90 (if
applicable, protective grease removed).

Machining of the linings to achieve good
lining to drum contact is permissible.

Alternative dynamometer performance test

3242,

33.

M Ha  BO3MWJY, HOp.
3ALUTHTHOT Ma3HBa).

JloGom-kouHuue

ca  yKilambambeM

McnnTuBare ce BpLIK HA HOBOM 06Oy
ca HOBMM KOWHHM 0GNorama, 3a Koju je
Joie/beHa XOMosoraluja THIa y CKJaty
ca Ilpaununkom 6p. 13, 13-H unn 90
(ako je NpPUMEHJBHBO, Ca YKJIambambeMm
3AUITHTHOT Ma3uBa).

Jla 6u ce ocTBapHo 106ap KOHTAKT u3mehy
obrora u jobowa, 103BOJbEHA  je
MaunHcKa oGpaza obsiora.

ANTepHATHBHO HCTIMTHBAMWE TEXHHUKHX
KapaKTEPHCTHKA HA IMHAMOMETPY

TaGena A11/3.3.

Table A11/3.3. la. sozwia epcme My, Mo, Ny
la. | In'the case of vehicles of categories M, M, Ni Budemu nocmynax o6pade (yxodasarsa) onucan y cmasy
See bedding-in (burnishing) procedure as described in 2.2.2.3. lpunoza 3
Annex 3, paragraph 2.2.2.3. 16. | ¥ cayuajy Boswia spere Ms, No. N3
Ib. | In the case of vehicles of categories M3, N2, N3 O6paza (yxonasaibe):
Bedding-in (burnishing): 100 (awck) i 200 (10G0m) BpiEILa NPUTHCAKA Ha
100 (disc) or 200 (drum) brake applications nesiany Kounmie
Ti= 150 °C (amex) or 100 °C (z0Gour)
Ti= 150 °C (disc) or 100 °C (drum) 0 km/h
vi=60 knvh du = 112 nV/s* Hansvennuno
dw = 1 and 2 m/s” alternating 2. | Jimmavituka ppukiiona ceojetsa,
2. | Dynamic friction properties, Bisern cran 3.5.1. osor npuiora
see paragraph 3.5.1. of this annex 3. | Menmmmbame kounnia T 0,
3. | Brake test Type 0. sijetn cras 3.4.1. oBor npuiora
see paragraph 3.4.1. of this annex 4. | Menmmusarbe kounmua i I,
4. | Brake test Type I, BiteTH cras 3.4.2. 0BOI npHIIOra
see paragraph 3.4.2. of this annex 5. | HonosHo yxoasaie:
5. | Re-burnishing: 10 (avck) wm 20 (10601) BpiIersa MPHTICAKA H MExATY
10 (disc) or 20 (drum) brake applications KouHmIE
Ti =150 °C (ex) i 100 °C (0Gon)
Ti =150 °C (disc) or 100 °C (drum) 0 km/h,
vi =60 km/h, dw = 1 12 m/s? Han3mMeHnHo
dw = 1 and 2 m/s? alternating 6. | Micnnmupare kounnita tira 0,
6. | Brake test Type 0. Bijeri crap 3.4.1. oBor npuiora
see paragraph 3.4.1. of this annex 7. | Cinvyauuia nemimibarsa Koversa ca yKbydeHi
7. | Brake tests simulation engine connected. see paragraph MOTOpOM, BiICTH cTaB 3.4.4. oBor npwsiora.
3.4.4. of this annex 8._| HonosHo yxozanasbe: (kao y tati 6p. 5.)
8| Re-burnishing: (like No. 5.) 9. | Jimaviuka ppuxinona csojersa,
9. | Dynamic friction properties, BizeTn cras 3.5.1 opor npiviora
see paragraph 3.5.1 of this annex 10.” | iermmuparbe kounmma tina 11 (axo je ipuveHsbiBo).
10. | Brake test Type II (if applicable), BijIeTH cTas 3.4.3. oBOr npiora
see paragraph 3.4.3. of this annex 11._| TlonosHo yxonasae: (ka0 y Tauxi 6p. 5.)
I1. | Re-burnishing: (like No. 5.) Kopauu 12-19 cy onuonn
Steps 12 to 19 are optional (axo je axTuBaua He0BOsbHA)
(if activation is not sufficient) 12, | Menmmusarse kounia tima 0,
12, | Brake test Type 0. wizern cran 3.4.1. osor npwiora
see paragraph 3.4.1. of this annex 13. | Memumusarse kounmia tura I,
13. | Brake test Type I, Bizern cran 3.4.2. oBor npiwiora
see paragraph 3.4.2. of this annex 14."| TlonosHo yxoxasame: (xao y rauxu 6p. 5.)
14._| Re-burnishing: (like item 5.) 15, | Jimasinka ppukusona caojctsa,
15." | Dynamic friction properties, BiieTn crap 3.5.1. opor npwiora
see paragraph 3.5.1. of this annex 16. | Cinvyraunja nermmiarsa kouema ca ykbyseHis
16. | Brake tests simulation engine connected, sce paragraph MOTOpOM, BieTy crap 3.4.4. opor npiiora.
3.4.4. of this annex 17._| TlonosHo yxoapaie: (kao y Taukm 6p. 5.)
17. | Re-burnishing: (like item 5.) 18, | Jnasuuka ppukusiona csojetsa,
18." | Dynamic friction propert usern crap 3.5.1. ovor npwiora
see paragraph 3.5.1. of this annex 19." | Tonosno yxoxasame: (kao y Tauxi 6p. 5.)
19. | Re-burnishing: (like item 5.)
3.4. CucteM paaHoOr Kouemha
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llpunosu

1A Caonwterse 0 XOMOJIOraljH, MPOUIMPerY
XOMojioraiije, OnbHjalby XomoJioraiuje,
NoBJIaYelby XOMOIIOralje MM MOTIYHOM
MPEKHTy MPOW3BOME 3AMEHCKOT CKJIoMa
KOUHHMX 0070Ta WM 3aMEHCKHX 00/iora
10001I-KouHHIA Y CKyiazty ca [TpaBriHUKOM
6p. 90 ...

1B Caonitere 0 XOMOJIOraljH, MPOLIHPerY
Xomororauuje, oaOHjary XOMoIoraumje,
NOBJIaYerby XOMOIIOraluje HiH MOTMYHOM
NPEKHy MPOM3BOMIHE 3aMEHCKOT KOYHOT
JIMCKA MM 3aMEHCKOTr KOYHOr jiofoma y
cknay ca Ipasunikom 6p. 90 .

)

M3rsen XomosioraimoHe 03HaKke U nojiatu o
XOMOJIOTaLHjH

3 3axTeBM 3a 3aMEHCKE CKJIONOBE KOUHHX
oGnora 3a Bo3una Bpcre My, Mo n N ..

4 3axTeBM 3a 3aMEHCKE CKIOMOBE KOWHHX
obnora 1 3aMeHcke 0010re 10601-KouHHMLA
3a Bo3una Bpere Ms, Na u N3

5 3axTeBW 3a 3aMEHCKE CKIONOBE KOYHHX
o6nora 3a Bosuna Bpere O 1 O

6 3axTeBM 3a 3aMEHCKE CKIONOBE KOUHMX
obnora u obnore 10GOW-KOYHHUA 32
Bosuna Bpere Oz u Oy..

7 3axteBH 3a 3aMeHCKE CKJIONOBE KOYHHX
o6nora 3a Bo3una Bpcre L

8 TexHUUKH 3aXTEBU 33 3AMCHCKE CKJIONOBE
KOUHMX OG/IOTa KOjH Cy HAMeHeHu 3a
ynotpeSy Y  ONBOjeHHM  CHCTEMHMA
NApKUPHE KOUHMLE HE3aBUCHO OJI CHCTEMa
PAIHOT KOUeH:a BO3MJIA ...

9 TloceGHM N0AATHH NOCTYNUM 32 TPOBEpPY
Ca006pa3HOCTH POH3BO/IE.

10 Wnycrpaunje .

11 3axTeBn 3a 3aMEHCKE KOYHE JMCKOBE WJIM
KouHe noGowe 3a Boswia Bpcte M u N

12 3axresn 3a

3aMeHCKe
nmckose/nodolne 3a Bosuna spere O

KouHe

13 Mogen  m3Bewrraja o
3aMEHCKHMX KOUHHX JMCKOBA/10601a .

HCTIHTHBAkbY

.36

.37

..39

.48

56

.59

61

.64

.76

.98

116
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3.4.

34.1.

3.4.2.

3.43.

3.4.4.

3.5.

3.5.1.

Service braking system

Brake tests Type 0, vehicle laden

This test shall be carried out analogous to
the provisions of Regulation No. 13,
Annex 4, paragraph 1.4.2. or Regulation
No. 13-H, Annex 3, paragraph 1.4.2.

Brake tests Type |

This test shall be carried out analogous to
the provisions of Regulation No. 13,
Annex 4, paragraph 1.5.1. or Regulation
No. 13-H, Annex 3, paragraph 1.5.1.

At the end of the Type I brake test, the
performance when the brakes are hot is to
be satisfied pursuant to Regulation No. 13,
Annex 4, paragraph 1.5.3. or Regulation
No. 13-H, Annex 3, paragraph 1.5.2.

Brake tests Type I

This test shall be carried out analogous to
the provisions of Regulation No. 13,
Annex 4, paragraph 1.6.

Brake tests simulation engine connected

Instead of the Type 0 test with engine
connected, for the purpose of this
Regulation it is acceptable to carry out a
test to simulating for the laden condition
(see paragraph 3.2. of this annex) the test
conditions which are prescribed for the
Type O test with engine connected in
Regulation No. 13, Annex 4, paragraph
2.1.1. or Regulation No. 13-H, Annex 3,
paragraph 2.1.1.

Testing the dynamic frictional properties
(comparison test conducted on the
individual wheel brake)

With cold brakes, the performance of the
replacement brake disc/drum shall be
compared with the original equivalents by
comparing the results of the test below.

Using the replacement brake disc/drum, at
least six consecutive brake applications
with different, gradually increasing control
forces or brake pressures are carried out as
part of the process up to a mean fully
developed deceleration of 6 m/s* (M, Mz,
Ni) or 5 m/s* (Ms, N2, N3). The control
forces or line pressure have not to exceed
the maximum allowed control forces or

34.1.

3.42.

3.43.

3.4.4.

3.5.

3.5.1.

Hcnutusawe  kounnua THna 0 Ha
ontepeheHom Bo3uITy

OBO MCIIMTHBAME CE BPIIK 110 AHANIOTHjH
ca oapenbama craa 1.4.2. Tlpwiora 4
Tpasunuuka Op. 13 wmm crasa 1.4.2.
Tpunora 3 IpaBunnnka 6p. 13-H.

HcnnTuarme kounnua tuna [

OBO MCTIMTHBAME Ce BPIIK 110 AHANOTHjH
ca ompendama crasa 1.5.1. Ilpunora 4
IpaBununka Op. 13 wmm crasa |
Tpusiora 3 INpasunnnka 6p. 13-H.

Ha kpajy wcnutupama Kounuua Tuna I,
TEXHHYKE KapaKTEPUCTHKE KOUHMLA Y
3arpejaHoM CTamy Mopajy OMTH Yy CKiamy
ca 3axteBuma u3 crasa 1.5.3. Ipunora 4
TpaBunuuka 6p. 13 wmm craBom 1
Tpuzora 3 Mpasmnnka 6p. 13-H.

Hcnurusame kounnua tuna Il

OBO MCTIUTHBAE Ce BPLIM MO aHANOrHjn
ca onpenbama crasa 1.6. Ilpunora 4
Tpasuntuka 6p. 13.

CuMynauuja MCNIMTHBaKA KoueHwa Ca
YKIbYHYEHUM MOTOPOM

Vmecto  uenmThawa thna 0 ca
YKIby4eHHM MOTOPOM, 3a MoOTpeGe OBOr
TlpaBunHiKka NPHXBAT/BHBO je BpLICHE
MCTIHTHBAWA KOje CHMYJIHpa, Y Clyuajy
ontepehenor Boswia (Bumern cras 3.2.
osor [lpwiora), yc/i0Be HCIHTHBabA KOjH
Cy mponKcaHy 3a WcnuTHBabe THMA 0 ca
YKJby4eHHM MoTopom y cray 2.1.1.
Tpunora 4 Tlpaunxuka 6p. 13 wiu crapy
2.1.1. Tlpunora 3 Ipasunnuka 6p. 13-H.

HcnuTupame AMHAMHUKUX  (PPHKLMOHUX
cBojcTaBa  (YMOPEIHO  MCTIMTHBAHE
CIPOBEJIEHO Ha 3aCeGHOj KOUHHIIM TOUKa)

V ciyyajy KouHHUA y XJaJIHOM CTamy,
TeXHHYKE ~ KApaKTEPHCTHKE  3aMeHCKOT
KO4HOr ancka/zoGowa ce ynopehyjy ca
TEXHHUKHM KapaKTephcTHKama
OPHIHHATHHX ~ eKBHBATCHTHHX — KOUHHX
nuckoBa/obowa  nopeljersem  pesysitara
MCMHUTHBAKbA KOja Cy HABEACHA y JabeM
TeKCTY.

Kopucrehn 3amencky kounn amck/aodow,
TpeGa  M3BPIIMTH  HajMame  LeCT
Y3aCTONHUX ~ NpUTHCAKA HAa  Mejajly
KOYHHUE Y3  TpUMeHy  Jpyraunje,
nocrenero pactyhe pedepentHe cute i
TNPUTHCKA y KOYHOM BOJY CBE JIOK CE He
JIOCTHTHE TPOCEYHA BPEIHOCT  YKYMHOT
yenopewa on 6 m/s* (My, Mz, Ny) w5
m/s? (Ms, Na, Ns). Pedhepentra cua Koja
ce TpuMersyje Ha mematy KouHHUE M
NPUTHCAK Y KOYHOM BOAY HE CMe Ja
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3.5.2.

3.53.

line  pressure that 1s permanently
guaranteed by the braking system of the
vehicle (e.g. cut in pressure of the
compressor).  Prior to each brake
application, the initial temperature of the
brake disc/drum shall be < 100 °C.

The brake test described in paragraph
3.5.1. also has to be carried out using the
original brake disc/drum.

The dynamic frictional properties at the
end of the procedure (step 9 or 18) of the
replacement brake disc/drum can be
regarded as similar to those of the original
brake disc/drum, provided the values
attained in relation to the mean fully
developed deceleration at the same
operating pressures or control forces in the
region of the upper 2/3 of the curve
generated do not deviate by either +8 per
cent or +0.4 m/s? from those of the original
brake disc/drum.

Integrity ~ tests using an  inertia
dynamometer

The tests are conducted in accordance with
paragraph 4.1. (discs) or 4.2. (drums).

A single test per test group is required
unless the replacement part does not
achieve the required number of cycles
before damage or failure (see paragraph
4.1.1.1.3. or 4.1.1.2.3. of this annex).

The brake should be installed on the
dynamometer in accordance with its fitting
position on the vehicle (rigidly mounted
brakes or those installed by means of a
stub axle are exempt).

The temperature of the brake disc/brake
drum should be measured in as close
proximity to the friction rubbing surface as
possible. The temperature measurement
should be recorded and the method and
measuring point shall be the same for all
tests.

If cooling air is used during a brake
application or between brake applications
inside one braking cycle, the speed of the
airflow at the brake shall be limited to vair
=033v
Where:

v = vehicle test speed at initiation of
braking.

352,

3.5.3.

TpeKopail  MaKCHMAlHO  J103BOJbEHE
BPEIHOCTH CHJIE MM NPUTHCKA Y KOYHOM
BOMy, Koje cTanHo obesbelyje KkouHu
cHcTeM BO3WNa (HMp. JIOK NpHUTHCAK Y
komnpecopy ~ He  mamwe).  Ilouerna
TemnepaTypa KOYHOT JHcKa/noboua mpe
CBAKOT NMPUTHCKA Ha neany Tpeda ja Gyne
<100 °C.

HcnutuBaibe KOYHHLA OMHMCAHO Y CTaBy
3.5.1. ce Takolje BpuIM Ha OPHIHHANHOM
KOUHOM JHCKy/no6oy.

Jlunamuika pukumona CcBOjCTBA
3aMEHCKOT KOUHOT JMCKa/10601ma Ha Kpajy
nocrynka (kopak 9 wim kopak 18) ce mory
cMaTpaTH CIMYHMM OHHMA Koje mocesyje
OPHMrMHATHH  KOUHHM JMCK/1060MW, nox
YCIIOBOM JIa OCTBApEHe CPElHe BPEeIHOCTH
YKYNHOT  yCTiopema 3a MCTH  PaHy
NpUTHCAK WM HCTY pedepeHTHy cuiy
NPHTHCKA HA TMefaly KOUHHLE Y FopbeM
nBoTpehiHckoM neny nobujene Kpuse He
ozcTynajy 3a uie o +8 % wm +0,4 m/s?
O/l BPEZIHOCTH IOGHjEHHX 33 OPHTHHATHU
KOUHU JMcK/noGo

Hcnurusare MHTErpuTeTa Ha
MHEPLMOHOM IHHAMOMETPY

HcnutuBarba ce Bpiie y CKIaay ca cTaBoM
4.1.(anckosn) win 4.2. (n060Lum).

3a cBaky HCIMTHY rpymy moOTpeGHO je
M3BPLUIMTH jEIHO MCMMTHBAILE, OCHM aKo
3aMEHCKH JIe0 He oCTBapH notpeGan Gpoj
umKITyca npe Hero wro nohe 10 owrehemna
um joma (Bunetn onpendy 4.1.1.1.3. um
4. OBOT MpHJIOTa).

Kounnia ce MOHTHpa Ha J1MHAMOMETap y
CKJIaJy Ca HeHHM M0JI0XKajeM Ha BO3WIIY
(uBpcTO  (UKCHpaHe — KOUHMILE WM
KouHMLe ca yrpaljeHOM OCOBHHOM cy
W3y3eTe M3 HCTHTHBAA).

Temnepatypa  KOWHOT  JMCKa/KOYHOT
nobowa ce mepn wro je moryhe Gnike
¢pukuronoj nospumHu.  Benexe  ce
M3MepeHe BPEIHOCTH Temmeparype, a
MeTo/1a M MepHe Tauke TpeGa 1a Oyy ucre
3a CBA HCTTHTHBAMbA.

VKONHKO Ce TOKOM Kouemwa WiH n3mehy
ZIBa KOUEHa y JENHOM LMKIYCy KOuewa
npuMerbyje BasywHo Xiahewe, Gp3uHa
cTpyjaa Basayxa TpeGa na Oyne
orpaHnueHa Ha v, = 0,33 v,

ne je:

V = HCIUTHA Gp3MHA BO3WIA HA MOYETKY
KOueHa.

YV gpyrum  ciyudajeBuma,  ynotpeGa
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In other cases cooling air is not restricted.

The temperature of the cooling air shall be
the ambient temperature.

brake  lining

inertia
determined in

4.1 Brake discs

4.1.1. Brake disc thermal fatigue test
This test is conducted using a new disc, an
original brake caliper of the vehicle(s)
concemned and  new
assemblies of the vehicle(s) concerned
which have been type approved according
to Regulation No. 13, 13-H or 90 (in the
condition as mounted on the vehicle, e.g.
protective grease removed).
Worn brake linings may be replaced
during the test if necessary.

4.1.1.1. Vehicles of categories M, Ny

4.1.1.1.1. Test conditions (brake disc thermal fatigue
test)
The inertia mass of the
dynamometer shall be
accordance with the requirements laid
down in paragraphs 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 11.
The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the mean of the
largest and smallest dynamic rolling radius
of the tyres authorized for that vehicle.

4.1.1.1.2.

Test program (brake disc thermal fatigue
test)

Brake linings submitted for test shall be
fitted to the relevant brakes and bedded
(burnished) according to the procedure of
Annex 3, paragraph 1.1.2.:

Table A11/4.1.1.1.2.

4.1.
4.1.1.

4.1.1.1.
4.1.1.1.1.

4.1.1.12.

pacxiaaHor Basayxa HHje OrpaHuYeHa.

Temneparypa pacxnanHor Ba3ayxa
0/IroBapa TemnepaTypH cpeauHe.

Kounu uckosm

McnnTiBare TEPMUUYKOT 3aMOpa KOYHMX
2mcKoBa

OBo ncnuTHBamE ce BpuH Koprinhersem
HOBOT  KOWHOT  JIMCKA, ~ OPHTHHAIHHX
KOYHMX uesbycTH 3a  oarosapajyhe(a)
BO3MIO(Q) M HOBHX CKIIONOBA KOWHHX
obiora 3a oarosapajyfie(a) Bosui(a), koje
Jje onodpero npema INpasuinnky 6p. 13,
13-H nm 90 (koju je MOHTHpAH y HCTOM
nonokajy kao W Ha BO3WIy, HIp. ca
YKIamatbem 3aLITHTHOT Ma3HBa).

Ako je notpe6Ho, noxabate kouHe obsore
Ce MOTY 3aMEHHTH TOKOM HCIHTHBAMA.

Bosuna spere My, Ny

Venosu HCTIUTHBAA (MenuTHBame
TEPMHUKOT 3aMOPa KOYHOT JUCKa)

Hnepunjanna maca MHEPLMOHOT
nuHamometpa ce oapehyje y ckiamy ca
3axTeBumMa M3 crasosa 3.2.1., 3.2.1.1. u
3.2.1.2. Tpunora 11.

Bpoj obpraja amHamomeTpa oxrosapa
JIMHEApHOj WCIMTHOj Op3uHM BO3MMA M
onpehyje ce Ha OCHOBYy mpocedHe
BpenHocTH  Hajefier M HajMamber
JIMHAMHYKOT pamujyca KOTpIbakha
MHeYMAaTHKa JI03BOJbEHHX 3 0BO BO3HJIO.

Tporpam  ucnuTHBawa  (MCTIUTHBAHE
TEPMHUKOT 3aMOPa KOYHOT JMCKa)

Koune oGsiore koje ce noasprasajy
HCTTHTHBAbY, yrpabyjy ce Ha
oaroBapajylie  kounuue 1 oGpabyjy
(yxonasajy) y ckiamy ca MOCTYNKOM

nedunrcannm y crasy 1.1.2. Ipusora 3:

TaGena A11/4.1.1.1.2.

“Test provision

Thermal fatigue test

Tipeaiheno uctmsaie emrmusaie
‘Tepmitior 3amopa
Bpcra sosiwia MiN;

Vehicle categories M. Ni Haumn kouetsa V3acTomHo Bpiicibe
Type of braking Sequential brake npuIicKa Ha ez
applications KOUHHLE
Pireppast Ko4era (= tow) 70s
Braking interval (= tiot) 70s bpoj kouera 1o unKycy 2
Number of brake applications per | 2
cycle KotHi MOMEHT Kojit 0roBapa 5.0m/s
Brake torque in accordance witha | 5.0 m/s* cropetby ot

deceleration of

“Total number of braking cycles

100 or 150 (see

Vicynan Opoj wiyca kowera

100 nan150 (Bunern

4.1.1.1.3)
Brake applications

from Vinax

t 20 km/h
Initial temperature of the Istbrake | < 100 °C

application in cach cycle

4.1.1.1.3)
TIpHTHCKatLe Mejaie KouHIe
ca Vinas
wa 20 km/h
TloweTha Temmepatypa pi nppost | < 100 °C

TPHTHCKY Ha eIty KOUHHLIE TOKOM
cBakor unKIyca

Tne je:
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4.1.1.1.3.

‘Where:

Vimax the Vmax to be used to test the
replacement part is that
corresponding to the vehicle which
has the highest ratio of kinetic energy
to disc mass;

toa actual braking period during the
application;

tae Minimum  acceleration  time i
accordance with the accelerating
power of the respective vehicle;

trest  TeSt perio

tiow Braking interval (thra + tace + trest).

Test result (brake disc thermal fatigue test)

The test is regarded as having been passed
if 150 or more cycles are completed
without damage or failure.

If less than 150 cycles but more than 100
cycles are completed without damage or
failure then the test must be repeated on a
new replacement part. Under these
circumstances both tests must complete
more than 100 cycles without damage or
failure for the part to have passed the test.

If less than 100 cycles are completed
before damage or failure then a test should
be conducted on the original part and the
results compared. If the damage or failure
point is no worse than the number of
cycles of the original part -10 per cent then
the test is regarded as having been passed.

Damage in this context means:

(a) Radial cracks on the friction surface
which are longer than 2/3 of the
radial height of the friction surface;

(b) Cracks on the friction surface which
reach the inner or outer diameter of
the friction surface;

(c) Through-cracking of any friction
ring;
(d) Any type of structural damage or

cracks in any area outside the friction
surface.

4.1.1.1.3.

4.1.1.2.

Vmax BPEAHOCT Vmax KOJa €€ KOPHCTH 3a
MCMUTHBAKE 3AMEHCKOT JIeNa je/IHaKa
je BpenHocTH Koja oroBapa BO3HIY,
Koje ce ouikyje HajelinM 0HOCOM
KMHETHUKE eHepruje npema Mach
JMCKa;

toa  CTBApHH MEPHON KOUEHA y MPOLIECY
TIPUTHCKakba Nefiase KOuHHLe;

tic MHHHMANHO — Bpeme yOpsawa
ckmagy ca wmoryhuowhy y6p3ara
onrosapajyhier Bo3ina;

tiest  TIEPHOI OIMOPA;

tiotal  YKYNHH MHTEPB KOYEHA (tora + tace
+ tres)-

Pesyntati  MCMTHBAWA  (MCIUTHBAH:E
TEPMHUKOT 3aMOpPa KOUHOT NCKa)

Cmatpa ce 11a je WCTIMTHBAHE YCTEUIHO
ako je 3aBpuieHo 150 wim BuIIe LMKITyCa
Ge3 owrrehera WK jjoma.

Ako mawe on 150, anm Bume ox 100
uukayca Gyne 3aspuieno Ges owrehema
M JIOMa, OHJIA C& 0BO MCIUTHBAKbE MOPa
NOHOBUTH Ha HOBOM 3aMEHCKOM Jieny.
Tlon oBum ycnoBuMma, 1a 61 ce pesynraru
HMCTIHTHBAKA CMATPAH MO3HTHBHAM, /€0
Mopa na usnpxku uwe on 100 umkyca
Ges owrehewa wim joma TOKOM 00a
HCTIHTHBAMbA.

Axo je mawe on 100 wikiyca 3aBpuieHO
npe HacTakka owTeliera Wik JoMa, y ToM
ciaydajy — NOTpeGHO  je  W3BPLUMTH
MCTIHTHBAE HA OPHIMHATHOM Jely M
ynopeautu pesyarare. Ako 6poj LMKITyca
10 owteherwa WM JloMa HUje MawH O]
Gpoja uMKiIyca Koju je ocTBapeH 3a
OpHrHHANIHK €0 - cMatpa ce na je 10%
HCTIHTHBAMA YCIIEIHO.

Omwreheme y
nospasymesa:

oBOM KOHTEKCTY

(a) pamujasnie nykoTHHE Ha PPHUKLHOHO]
NOBpLIMHK  Koje Cy ayke on 2/3
panmjanHe  BHCHHE  (DPHKLMOHE
TOBpLINHE;

(6) mykoTHHE Ha (PUKUHOHO] MOBPLUIMHK
KOje J0CeXKY 10 YHYTpallHer MM
Crosbaliber Mpeuuka (ppHKIMOHE
NOBpLIMHE;

(8) nykoTune  Kpo3
(DPUKLHMOHM NPCTEH;

6ut0  Koju

(r) 6uno KOjH THI owreliema
KOHCTPYKIIHje WK TyKOTHHE y G0
KOM  jelly  M3BaH  (hpHKUHOHE
TIOBPUIKHE.

Bosuna spere Mz, Ms, Nou N
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4.1.1.2.
4.1.1.2.1.

4.1.12.1.1.

Vehicles of categories Mz, M3, Naand N3

Test conditions (brake disc thermal fatigue
test)

Vehicles with a maximum permissible
mass > 7.5t

By means of the following Test program,
brake discs are tested as components of the
braking system. It does not imitate actual
driving conditions but is understood as
being purely a component test. The
parameters  listed below in  Table
A11/4.1.1.2.1.1. cover the brakes that are
presently used as a rule on vehicles with a
maximum permitted mass > 7.5 t.

Table A11/4.1.1.2.1.1.

4.1.1.2.1.

YenoBd  MCNHTHBakAa  (MCIUTHBAKE
TEPMHUKOT 3aMOpPa KOUHOT NCKa)

4.1.1.2.1.1.Bo3una umja je MakcMMajiHa I03BOJbEHA

maca >7,5t

Kounn smckoBM ce  HMCmuTYjy  Kao
KOMIIOHEHTE KOYHOT CHCTEMa NPHMEHOM
cneneher nporpava wncnuTHBawa. OBaj
nporpaM  HHje HaMemeH Ja CHMyIHMpa
cTBapHe yciioBe Boxie, Beh ra Ttpeba
CMaTpaTH HCK/bYYHBO Kao MHCTIHTHBAHE
KommoHenTH. [lapaverpn HaBenenn y
TaGenn A11/4.1.1.2.1.1. ce onHoce Ha
KOUHHLE KOje Ce, MO MpaBiily, TPEHYTHO
KOPHCTE Ha BO3HIMMA YHja je MaKCHMA/IHA
J103BOJbEHA Maca > 7,5 t.

TaGena A11/4.1.1.2.1.1.

0",’5_ ide Test Test Example of
d’.;::m‘ parameter | parameter equipment
"Brake
Test mass ran [m] "/smallest
m [kg] b [, le rim
320-350 3.100 0386 175"
351-390 4500 0445 195"
391-440 5300 0527 22.5"
> 440" * * -
The test mass and the dynamic tyre rolling radius to be

agreed between the applicant and the Technical Service.

4.1.1.2.1.2.

The inertia mass of the inertia
dynamometer shall be determined in
accordance with the requirements laid
down in paragraph 3.2.1. of Annex 11 in
conjunction with the parameters specified
in the table above (test mass and rayn).

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the dynamic tyre
rolling  radii  specified in  Table
Al1/4.1.1.2.1.1.

Vehicles with a maximum permissible
mass >3.5tand<7.5t

As regards vehicles with a maximum
permitted mass > 3.5 t and < 7.5 t in respect
of which the parameters listed in Table
Al1/4.1.1.2.1.1. do not apply, the test
parameters shall be selected in such a way
that the worst case scenario that formed the
basis of the range of use of the replacement
brake disc (maximum permitted vehicle
mass, maximum tyre equipment size) is

(‘:”fm:’" Henumnu | Henumm Tpuvep
el | napavemap | napavemap onpexe
Benwuuna
Henunna Kounuye"/najmarna
aca Fam [m] e e
m k] enununa o6oda*
320-350 3.100 0.386 175"
351-390 4,500 0,445 195"
391-440 5.300 0527 225"
> 440" * * -

Menutna  maca n

JWMHAMUYKH - PAlHjye  KOTpibatba

mieyvatika Tpeba Aa Oyry yearramenn  maviehy
TI0HOCHOLIG 3aXTCRA 1 TEXHHIKE CAYKOC

Hnepunjanua Maca MHEpUHOHOT
nuHamometpa ce oapehyje y ckiamy ca
3axtepuma u3 crasa 3.2.1. Ilpwmora 11,
y3umajyhu y 0G31p napameTpe HaBeAeHe y
TPETXO/HO] TaGenu (HCMTUTHA Maca | Tayn).

Bpoj obpraja auHamomeTpa oaroBapa
MHEApHOj WCTIUTHO] GP3MHM BO3WNA W
onpeljyje ce Ha OCHOBY BpeIHOCTH
JIMHAMHYKOT panmjyca KOTpJbatha
NHeyMaTHKa Koju cy Hasenenn y TaGemu
All/4.1.1.2.1.1.

2.Bo3una umja je MakcMMaiHa J03BOJbEHa

maca>35tu<75t

Kama cy y nurawy BO3Wwia umja je
MaKcHMaiHa 103B0/beHa Maca > 3,5 t u <
7.5 t, Ha KOja ce He NPUMEtbY]y MapamMeTph

HaBenenn y Tabenm All/4.1.12.1.1,
onabup napaverapa HCTIHTHBAMA CE BPLIM
Tako Jia TOKPHBAjy  HAjHENOBOILHUI

cityuaj, Koju je kopuuhien kao ocHoBa 3a
onpeljuBare orncera ynorpeGe 3amMeHcKor
KOYHOT JKcKa (MakCHMaiHa J03BOJbEHA
Maca BO3MTA, MaKCHManHa —BETHYMHA





image90.png
4.1.1.22.

covered.

The inertia mass of the inertia dynamometer
shall be determined in accordance with the
requirements laid down in paragraphs
3.2.1.,3.2.1.1.and 3.2.1.2. of Annex 11.
The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the mean of the largest
and smallest dynamic rolling radius of the
tyres authorized for that vehicle.

Test program (brake disc thermal fatigue
test)

Table A11/4.1.1.2.2.

4.1.1.22.

TNHEYMaTHKa).

Hnepunjansa Maca HHEPLHOHOT
ZMHaMomeTpa ce oapehyje y ckmany ca
3axteBuma W3 craosa 3.2.1., 32.1.1. u
3.2.1.2. Tipunora 11.

Bpoj obpraja amHamomeTpa oaroeapa
JIMHEApHO] HMCIMTHOj Op3MHM BO3MJIA M
onpehyje ce Ha OCHOBYy mpocedHe
BpenHOCTH  Hajsehier M Hajmamer
JIMHAMHYKOT pamujyca KOTpJbatha
NHeYMAaTHKa JI03BOJbEHHX 32 OBO BO3HJIO.
Tporpam  ucnuTHBaWba  (MCTIMTHBAHKE
TEPMHUKOT 3aMOPa KOYHOT JMCKa)

TaGena A11/4.1.1.2.2.

Toctynax 100 npiTHcaKa Ha neAaty Kouimie
yXoraBaba Touerna Gp3una: 60 km/h
Kpajiva Gp3uia: 30 km/h
o HamsMerano 1 m/s? u 2 m/s
Touerna remmepatypa : < 300 °C
(10teBLIK 01 coBHE TemmepaType)
1. Tlpunpenio | 10 npirhcaxa Ha neaaty Koumue npu
Kouerbe Gpuit 0 60 10 30 km/h

dm nausmennuno 1 m/s? u 2 m/s*

Toseria Temmeparypa: < 250 °C

Bedding-in" | 100 brake applications
procedure Initial speed: 60 km/h
Final speed: 30 km/h
dm alternating between 1 m/s> and 2 m/s?
Initial temperature : < 300 °C
(beginning at room temperature)
1. Conditioned | 10 brake applications from 60 to 30 km/h
braking
dm alternating between 1 m/s? and 2 m/s
Initial temperature: < 250 °C
2. High-speed | 2 Brake applications from 130 to 80 km/h
braking | dm 3 m/s®

Initial temperature: < 100 °C

2. Kovetbe npi | 2 IPHTHCKA HA STty KOHHIE PH

3. Conditioned
braking

See test stage |

4. High-speed
braking

See test stage 2

5. Conditioned
braking

See test stage |

Bemkiv | Gp3uin 01 130 20 80 km/h
Gpamava | dm 3 m/s?
Touerna remmepatypa: < 100 °C
3. Tlpanpenno | Buzetn asy nemmrmparsa |
Koueibe
4. Kouerse nph | Butetu sy uenmisama 2
BeHKIM
Gpannava
5. Kovetbe npi | Buaetn (asy ncnnrupamsa |
BEHKIM
Gpannava

6. Continuous
braking (1)

5 Brake applications at a constant speed
of: 85 km/h

Decelerating torque corresponding to 0.5
m/s?

Braking period 60 s

Initial temperature: < 80 °C

6. Henpekiio | 5 nputicaka ia neay KOMHHIE 1pu

Kovese (1)

KoncTanTHoj Sp3ini ox: 85 km/h
MoweHT yeriopersa koji 0Arosapa
speatocti 0.5 m/s?

TepHoxt kouersa 60 s

Toseria temmeparypa: < 80 °C

braking

7. Conditioned

See test stage 1

7. Tipunipemto
Kouere

Bustet (pasy nenutisara |

8. Continuous

5 Brake applications at a constant speed

8. Henpexiano | 5 npuricaka na nefaty KouHie npi

Kouene (2)

KoHCTaHTHO] p3uitk 0: 85 km/h
MowenT yernopersa koji 0aroapa
Bpeanocti 1,0 m/s>

Tepron kouerba 40 s

Toueia Temmeparypa: < 80 °C

braking (2) | of: 85 km/h
Decelerating torque corresponding to 1.0
m/s?
Braking period 40 s
Initial temperature: < 80 °C
9. Repeat 9 or 14 times (whichever is applicable) —
fest see paragraph 4.1.1.2.3.
stages
lio8:

9. Ilonosutn

dase

HCTIMTHBAbA

1-8:

9 wm 14 yTa (3aBHCHO 01 TOTa WITa j
npUMeILHBO) — BiteTh crap 4.1.1.2.3.

dm - distance related mean deceleration.

4.1.1.23.

Test result (brake disc thermal fatigue test)

The test is regarded as having been passed

dim - IPOCEUHO yCTIOperbe Y OHOCY Ha YIa/beHOCT.

4.1.1.23.

Peaymam HUCMHUTHBaKA (MCI’]HTHBBH:C
TEMIUKOT 3aMOpa KOUHOT A1HCKa)

Cwmatpa ce 1a je MCIMTHBAE YCMEUHO
aKo je 3aBpIICHO 15 WM BHILE LMKIyca
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it 15 or more cycles are completed without
damage or failure.

If less than 15 cycles but more than 10 cycles
are completed without damage or failure then
the test must be repeated on a new
replacement part. Under these circumstances
both tests must complete more than 10 cycles
without damage or failure for the part to have
passed the test.

If less than 10 cycles are completed before
damage or failure then a test should be
conducted on the original part and the results
compared. If the damage or failure point is
no worse than the number of cycles of the
original part then the test is regarded as
having been passed.

Damage in this context means:

(a) Radial cracks on the friction surface
which are longer than 2/3 of the
radial height of the friction ring;

(b) Cracks on the friction surface which
reach the inner or outer diameter of
the friction surface;

(¢) Through-cracking of any friction
ring;
(d) Any type of structural damage or

cracks in any area outside the friction
surface.

Brake disc high load test

This test is conducted using a new disc, an
original brake caliper of the vehicle(s)
concerned and new brake lining assemblies
of the vehicle(s) concerned which have been
type approved according to Regulations Nos.
13, 13-H or 90 (in the condition as mounted
on the vehicle, eg. protective grease
removed).

Worn brake linings may be replaced
during the test if necessary.

Vehicles of categories My, N;
Test conditions (brake disc high load test)

See paragraph 4.1.1.1.1. above.

4.12.1.
4.12.1.1.

0e3 owreherwa uin joma.

Ako wmawe oa 15, amu suwe on 10
umkyca Gyne 3aBpiieHo Ge3 owrehiersa
HIIH JIOMa, OHJIa C& 0BO HCTIHTHBAILE MOPA
TOHOBHTH HA HOBOM 3aMEHCKOM Jiely.
Ton oBMM ycnioBuMa, N1a 61 ce pesy.TaTh
MCIIUTHBAKbA CMATPai MO3HTUBHUM, 10
Mopa 1a u3apxH Buie oa 10 uukyca 6es
owrehera W JoMa  ToKoM  0Ga
MCTIHTHBAA.

Axo je mame on 10 wMKiyca 3aBpuieHo
npe Hactanka ourrehersa WK oMa, y ToM
ciayuajy  noTpeGHO  je  M3BPLIMTH
HCTIMTHBAME HA OPHTHHAIHOM Jeny W
ynopenutH pesyarate. Ako Gpoj Lmkiyca
70 owrTehewa WM JIOMa HHje MabH Of1
Gpoja uMKIyca KOjU je OCTBapeH 3a
OpMrMHATHM JIe0 CMaTpa ce Ja je
HCTTUTHBAkbE YCTICIIHO.

Ouwreheme y 0BOM
noapasymesa:

(a) pamujanHe myKoTHHE Ha GPUKLIHOHO]
MOBPUIMHK  KOje cy ayxe ox 2/3
pamujanHe  BUCHHE  (PPUKLHOHOT
nperena;

KOHTEKCTY

(6) mykoTHHE Ha GPUKUHOHO]j MOBPLIHHM
Koje IOCeXKY 710 YHyTpauIer HiH
Ccrosballiber MpeuHnka  (GpUKIHOHE
TOBpLIHHE;

(B) mykoTHHe Kpo3 oo KOjH
(pUKLHOHM NPCTEH;

(r) 6uno KOjH THIT omrehiera
KOHCTPYKLHjE WIH MYKOTHHE y GHII0
KoM ey  W3BaH  (ppHKIHOHE
NOBpLIMHE.

Hcnutneare KOUHOT McKa ca nosehanum
ontepehemem

OBo McruTHBAHKE Ce BPLIM y3 ynoTpedy

HOBOT  JINCKA, ~OPHTMHATHUX  KOYHHMX
HesbyCTH onrosapajyher BO3HJIA
(omroapajyhux — Bo3una) M HOBHX
cKkJlonoBa KouHHX oGsiora oarosapajyher
BO3HMNIA (oaroapajyhinx BO3KIA)

on06penux ckiiany ca Ipasuisukom Gp.
13, 13-H nmm 90 (koju cy MOHTHpaHH y
HMCTOM MOJI0XKajy Kao M Ha BO3WIY, HIIp. Ca
YKIamatbeM 3aLITHTHOT Ma3HBa).

Axo je noTpebHo, noxabaHe kouHe obsore
Ce MOTY 3aMEHHTH TOKOM HCITHTHBAkbA.

Bosuma Bpere My, Ny

Venosu HCTIUTHBAA (MenuTHBame
KOuHOr ZHcKa ca nosehaxum
onrepeherem)

Bunern crag 4.1.1.1.1. usnan.
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4.1.2.1.2. Test program (brake disc high load test)

The test has to be carried out according to
the following table:

Table A11/4.1.2.1.2.

4.1.2.1.2. Tlporpam  ucnuTHBama  (MCIUTHBAHE
KOUHOr JIHCKa ca nosehanum
ontepeherem)

Hcnurusamwe ce

BpIIM Y ckiany ca

cnenehom TaGesnom:

Table A11/4.1.2.1.2.

“Test provision

High load test

Tipeasrheno nermBaie

Hcnurusare ca
nopehariy omrepehersem

Bpera posiia

Mi. Ny

Vehicle categories

Mi, Ny

Hauun kouerwa

JeHIM TPHTHCKOM 12
neaay kouniue

Type of braking Single brake applications
Number of brake applications | 70
Initial temperature at the <100°C

beginning of braking

Bpoj nputrcaka na nezary | 70
KouHmIE
Tlouetia Temmepatypa 1a <100°C

TI0YCTKY KOUCHA

Brake torque in accordance

10.0 m/s? (however, brake

Kounit Memen y ciay ca

10,0 m/s* (vehyri,
NIPHTHCAK Y KOYHOM BOTY

with

pressure p < 16,000 kPa)

D < 16.000 kPa)

Brake applications

TIpHTHCKaIe NeA@ie Kounile

from Vinax
to 10 km/h

Where:

Vimax the Vmax to be used to test the
replacement part is that
corresponding to the vehicle which
has the highest ratio of kinetic energy
to disc mass.

4.1.2.1.3. Test result (brake disc high load test)

The test is regarded as having been passed
if 70 or more brake applications are
completed without damage or failure.

If less than 70 brake applications are
completed before damage or failure then a
test should be conducted on the original
part and the results compared. If the
damage or failure point is no worse than
the number of cycles of the original part -
10 per cent then the test is regarded as
having been passed.

Damage in this context means:

(a) Radial cracks on the friction surface
which are longer than 2/3 of the
radial height of the friction surface;

(b) Cracks on the friction surface which
reach the inner or outer diameter of
the friction surface

ca Vinax
Ha 10 km/h

e je:

Vmax BPEIHOCT Vmax KOja Ce KOPHCTH 3a
HCTIMTHBAIE 3aMEHCKOT 1eM1a jefiHaka
je BpenHoCTH Koja oroBapa BO3MIY,
Koje ce ommikyje HajelinM oaHOCOM
KMHETHUKe eHeprije npema Mach
ZHcKa.

4.12.13. Pesynratn  ucnuTHBama  (MCTUTHBabE

KO4HOP JZHcKa ca nosehannv

onTepeherem)

Cmatpa ce 11a je MCTIMTHBAHE YCHEUIHO
npoLIo ako je 70 wiu BulIe NPUTHCAKA HA
nenany KouHuue u3BpuieHo 6e3 owrehemwa
HITH JoMa.

Axo je mamwe o 70 nputicaka Ha neaany
KOYHHUE  W3BPLIEHO Tpe  HacTaHka
owreherwa WM JOMa, y TOM ciyuajy
MOTPeGHO je M3BPLINTH HCMHTHBAE Ha
OPMrMHATHOM ~ Jely M YTOPEIuTH
pesyntate. Ako Opoj mpuTHCaka Ha
nenany KouHuue 10 owreherwa wiu joma
HHje MamM o1 Opoja uMKIyca KOjU je
OCTBapEH 3a OPUTHHATHH JICO - CMaTpa ce
na je 10% McnuTHBak:a yCTelHO.

Owrehewe y  oBoM KOHTEKCTY

noapasymesa:

(a) pamujanHe MyKOTHHE Ha GPUKLMOHO]
MOBPUIMHK  KOje Ccy Jayxe ox 2/3
panujasie BUCHHE QPUKIIHOHE Tpera
NOBpLIMHE;

(6) nykoTHHE Ha (QPUKLHOHO] NOBPLIHHK
KOje JIOCeXKY /10 yHyTpauiher i
crosbalber TpeuHnka  QpHKIMOHe
TOBpUINHE;
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4.1.22.2.

4.1.2.2.3.

4.2.
42.1.

42.1.1.
4.2.1.1.1.

(¢) Through-cracking of any friction
ring;
(d) Any type of structural damage or

cracks in any area outside the friction
surface.

Vehicles of categories M», M, Nz and N3
Test conditions (brake disc high load test)

See paragraph 4.1.1.2.1. above.
Test program (brake disc high load test)

500 brake applications are carried out from
a speed of 50 km/h to 10 km/h with a
brake torque of 90 per cent of the
maximum brake torque specified by the
applicant.

Initial temperature: <200 °C
Test result (brake disc high load test)

The test is regarded as having been passed
if the brake disc does not exhibit any signs
of fracture after 500 brake applications.

Brake drums

Brake drum thermal fatigue test

The test is conducted using a new drum
with new linings assemblies which have
been type approved according to
Regulations No. 13, 13-H or 90 (if
applicable, protective grease removed).

Machining of the linings to achieve good
lining to drum contact is permissible.

Vehicles of categories M; and N;

Test conditions (brake drum thermal
fatigue test)
The inertia mass of the inertia

dynamometer shall be determined in
accordance with the requirements laid
down in paragraphs 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 11.

The rotational speed of the dynamometer

shall correspond to the linear test speed of
the vehicle based on the mean of the

largest and smallest dynamic rolling radius

4.12.2.
4.12.2.1.

4.1222.

4.1223.

42.1.1.
4.2.1.1.1.

(B) MNyKOTHHE  Kpo3
(puKLMOHM NPCTeH;

ouno KoJu

(r) 6uno KojH THIT owrelietsa
KOHCTPYKLUHjE WK MYKOTHHE Y GHII0

KOM  jely  HM3BaH  ()pHKuUMOHE
NoBpLIMHE.
Bosuna Bpere Mz, Ms, No u N3
VenoBn  MenuTHBaKA  (MCIHTHBaRE
KOYHOr JIHCKa ca nosehanum
ontepehermem)
Buzetu cras 4.1.1.2.1. u3nan.
Tporpav  MenuTHBaRwA  (HCTIHTHBaKE
KO4HOP JZHcKa ca nosehanim
ontepeherem)

500 mpuTucaka Ha mnemany KO4HMLE Ce
BpUIM NpU OGP3MHU uHje BPEAHOCTH ce
kpehy ox 50 km/h 1o 10 km/h ca kounnm
MOMEHTOM uHja je BpenHocT jensaka 90%
MaKCHMaJHOT KOYHOT MOMEHTa Koju je
HaBEO MOJHOCHIALL 3aXTEBA.

Touetna Temneparypa: <200 °C

Pesynratn  wcnuTHBama  (MCTIMTHBam-e
KOYHOT JIHCKa ca nosehanum
ontepeherem)

MenutiBame ce CMaTpa YCHCLIHHM aKO
nocsie 500 npuTHCaKa Ha nefany KouHULe
Ha KOYHOM JIHCKY HHCY yOu/bHBE HHKAKBE
HanpCIuHe.

Kounu noGoum

HcnuTHBabe TePMHUKOr 3aMOpa KOUHHX
nobowa

OBo nenuTHBamE ce BpwH KopHihersen
HOBOI  KOUHOr  1000wa, ca HOBHM
ckonoBuMa obsora koje cy omoGpene
pema [pasunuuky 6p. 13, 13-H unu 90
(ykomuko je Mmoryhe ca ykmamarmem
3AUUTHTHOT Ma3uBa).

Jla 6u ce ocTBapHo 106ap KOHTAKT u3mehy
o6ora u 106013, 103B0JbEHA je MALIMHCKA
obpaja o6siora.

Bosuna Bpere My n Ny

Venosu HCTIUTHBAA (venuTHBame
TEPMHUKOT 3aMOpa KOUHHX 71060111a)

Hnepunjanna maca MHEPLMOHOT
nMHaMomeTpa ce oapehyje y ckiany ca
3axteBuma u3 crasosa 3.2.1., 3.2.1.1. u
3.2.1.2. Tlpunora 11.

Bpoj obpraja nmHamometpa oarosapa
JIMHEApHO] HMCTIMTHO] OP3MHM BO3WAA N

ompeyje ce Ha OCHOBY MpoceuyHe
BpenHocTH  Hajseher M Hajmarber
JIHHaMUYKOT panmjyca KOTpPIbakha
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42.1.13.

42.1.2.

4.2.1.2.1.

of the tyres authorized for that vehicle.

Test program (brake drum thermal fatigue
test)

The thermal fatigue requirements for brake
drums are covered by the high load tests of
paragraph 4.2.2.1.2.

Test result (brake drum thermal fatigue)

See paragraph 4.2.2.1.3.
Vehicles of categories M2, Ms, N2, N3

Test conditions thermal

fatigue test)

(brake drum

4.2.1.2.1.1.Vehicles with a maximum permissible

mass > 7.5t

By means of the following Test program,
brake discs are tested as components of the
braking system. It does not imitate actual
driving conditions but is understood as
being purely a component test. The
parameters  listed below in  Table
Al11/42.1.2.1.1. cover the brakes that are
presently used as a rule on vehicles with a

4.2.1.12.

4.2.1.13.

4.2.12.

4.2.1.2.1.

TIHEYMaTHKA 103BOJbEHHX 32 OBO BO3HJIO.

TMporpaM  ucnuTHBAmA  (MCUTHBaIbE
TEPMHUKOT 3aMOpa KOUHHX J10601wa)

3axTeBM KOjH CE OJHOCE Ha TEPMUUKM
3aMOp KOYHMX J000Wa Cy TNOKPHBEHH
HCIHTHBAbHMA ca nosehannm
ontepeheeM, Kao IITO je HaBEIEHO y
craBy 4.2.2.1.2.

Pesynratu  ucnuTHBamba  (MCTIHTHBaHE
TEPMHUKOT 3aMOpa KOUHHX 10601Ia)

Buneru ctas 4.2.2.1.3.
Bosuna spcre Mz, M3, Na, N3

Venosn  MenuTHBaka  (HCIHTHBAKbE
TEPMUUKOT 3aMOpa KOUHHX 11060111a)

4.2.1.2.1.1.Bo3una umja je MakcMMaiHa I03BOJbEHA

maca>7,5t

Kounu jmckoBM ce  HMCMHTYjy — Kao
KOMIIOHEHTE KOYHOT CHCTEMa NPUMEHOM
cneneher nporpava wncnuTHBawa. OBaj
nporpaM  HHje HaMemeH Ja CHMyIHMpa
cTBapHe ycioBe Boibe, Beh ra Tpeba
CMaTpaTH HMCKJbYYMBO Kao HCIHTHBAME
KommoHeHTH. [lapaveTpn HaBemenn y
Tabenn A11/4.1.1.2.1.1. ce onHoce Ha
KOUHHLE Koje ce, MO MpaBuiy, TPEHYTHO
KOPHCTE Ha BO3HIMMA Hja je MaKCHMA/HA
J103BOJbEHA Maca > 7,5 t.

TaGena A11/4.2.12.1.1.

maximum permitted mass > 7.5 t.
Table A11/4.2.1.2.1.1.
Lining widih
< 130 mm 130-190 mm >190 mm <
S5 | rest ||\Bre | rest | B | e | D |2 £
58| s | radins | o Vradivs |8 radius |- 55
[mm] | [ke] | [m] | [kg] | [m] | [ke] | [m]
<330 | 2750 | 0.402 | 3200 | 0.390 | 5500 | 0.402 | 17.5"
330-390| * * | 3400 | 0.480 | 5500 [0.516 | 19.5"
391-430 | 3400 | 0.510 | 4500 | 0.527 | 5500 | 0.543 | 22.5"
430 | * O * * * * -

The test mass and the dynamic tyre rolling radius to be
agreed between the applicant and the Technical Service.

The inertia mass of the inertia
dynamometer shall be determined in
accordance with the requirements laid
down in paragraph 3.2.1. of Annex 11 in
conjunction with the parameters specified
in the table above (test mass and rayn).

The rotational speed of the dynamometer
shall correspond to the linear test speed of
the vehicle based on the dynamic tyre

lupuna odnoze
< 130 mm 130-190 mm =190 mm
s 3 s
SEHEREHME
]| figl | ] | k] | (m] | he]
<330 | 2750 | 0.402 | 3200 | 0.390 | 5500 | 0.402 | 17.5"
330-390| * * 13400 1 0.480 | 5500 | 0.516| 19.5"
391-430 | 3400 | 0.510 | 4500 | 0,527 | 5500 | 0.543 | 22.5"
ST P PR I B R P
Hcnmria  maca W JMHAMMUKH  DaMjyC  KOTpIbaiba
nHeyvatHka TpeGa Ja Oydy ycariauienu ismehy

TI0HOCHONA 3aXTeRA 1 TEXHAHKE CIYKOE.

Wnepuujansa maca MHEPUHOHOT
ZMHaMomeTpa ce onpehyje y ckmany ca
saxtesnma w3 craa 3.2.1. Tlpwiora 11,
y3umajyhu y oG3up napamerpe HaBeleHe y
NPeTX0AHOj Tabesn (MCIHTHA Maca M Tayn).

Bpoj oGpraja muHamMomeTpa oaroBapa
JIMHEApHO] WMCIMTHOj OP3MHM BO3MJIA M
ompellyje ce Ha OCHOBY BpPEIHOCTH
JMHAMHYKOT paaujyca KOTPJbatba
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