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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, Oz or
Os4 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
replacement parts as for example speed sensing in the
case of integrated speed sensing devices or guidance
of the wheels in the case of integrated hubs.
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OobaacT npuMeHe

OBaj IlpaBunHUK ce TpuUMemyje Ha
OCHOBHY (YHKIMjy KoYewma cienehux
3aMEHCKHX JienoBal:

3aMEHCKHX CKJIOIIOBa KOYHHX o0iora
HAMEHEHUX 3a yHnotpely y (pHUKINOHUM
KOYHHIIaMa KoOje Cy Je0 KOYHOI CHCTeMa
Bosmma Bpcte M, N, L u O, koje cy
ono0pene y ckiany ca [IpaBmwiHUKOM Op.
13, 13- H umm 78.

3aMeHCKUX o00Jora 3a J000II-KOYHHIE
Koje cy mpeaBuheHe 3a ITOBE3MBamE Ca
KOYHOM  [amy4yoM  3aKHBalkEeM,  a
HaMemehe Cy 3a yrpajilky U ynorpedy Ha
BosmiuMa Bpcre Ms, Nz, Nz, Oz mmu Op,
Koja cy omoOpeHa y cKiamy ca
[IpasumaEKOM Op. 13.

3aMEHCKUX CKJIOIOBa KOYHHX 00JI0Ta KOjU
ce KOpHUCTE 32 OJBOjEHE CHCTEME
MApKUPHUX KOYHHUIA KOJH CYy HE3aBHUCHHU
O]l CHCTEMa paAJHOI KOYE€Ha BO3MIA,
MOpajy HCIYHBaBaTH C€aMO TEXHHUYKE
3axTeBe HaBeneHe y Ilpmiory 8 oBor
IIpaBunnuka.

3aMeHCKMX KOYHHX jgo0oma U AHCKOBa
KOjU Cy HAMCHEGHH 3a yIrpaumy Yy
(GpUKIMOHMM KOYHHIIAMa Koje Ccy Jeo
kouHOT cructema Bo3mia Bpcte M, N u O,
KOja Koja cy ogo0peHa mpema [IpaBritHUKY
op. 13 wm IIpaBurHuKOM Op. 13-H.

OBaj IlpaBunHUK ce HE NpUMEHYje Ha
OpDHUTHMHANHE KOYHE [IHCKOBE MW KOYHE
nobome Kkoju €y yrpaleHH  TOKOM
NPOU3BOAKE BO3WIA U OpPUIHHAJIHE
3aMEHCKe UCKOBE U 1000IIe HaMemheHe 3a
CEPBUCHpAaE BO3MIIA.

OBaj [IlpaBwiHMK ce He OJHOCH Ha
,CIlengjaiHe  JenoBe™, Kao MTO je
neduHucano y craBy 2.3.4.

He npumemyje ce Ha moryhe nomatHe ¢yHKuuje
3aMEHCKUX JeNoBa, Kao MmTo je (QyHKOuja
onpehuBama Op3uHe y ciydajy yrpaheHux ceHzopa
Op3uHe WM (GyHKIUje HaBohema TOUKOBA y CIIydajy
yrpaljeHnx riaBunHA.
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2.2.3.3.

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
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Hepununmje

Omnmrre neduHUAje

»Ipouzeéohay* o0O3HauaBa OpraHu3alujy
Koja MOXe Ja Tpey3Me TEXHUUKY
OJIrOBOPHOCT 3a CKJIONIOBE KOYHHX 00Jora
Wik o0iore n0OOII-KOYHHUIIA WIM KOYHE
Jo0omre W TUCKOBE M MOXKE Ja JOKaKe Ia
mocelyje  HEONXOAHAa  CpeacTBa  3a
NOCTU3ake Ca00pa3HOCTH MPOU3BOIELE.

L3amencku Oeo 03Ha4YaBa WM THII
3aMEHCKOT CKJIOMa KOYHHMX 00jora, THII
3aMEHCKE obore I00OII-KOYHUIIE,
3aMEHCKY obsory  moOOII-KOYHHMIIE,
3aMEHCKH KOYHHM TOOOII HIH 3aMEHCKH
KOYHU OUCK.

»Opueunaniu  Odeo™  O3HaYaBa  WIIH
OpUTHHANIHY KOYHY OOJIOTY, OpHTHHAIHH
CKJION KOYHE 00JI0Te, OPUTHHAIHY 00JIoTy
NOOOII-KOYHUIE, OpPUTHHATHU  KOYHU
JOOOIT WTH OPUTHHAIIHN KOYHH JHCK.

Hedurnmmje koje ce omHOCE Ha
XOMOJIOTAIINjy 3aMEHCKOI' CKJIONAa KOYHHX
o00ra, 3aMeHCKe 00J10re 1000II-KOYHHIIE
WU 3aMEeHCKe 00J10Te 10001I-KOYHHMIIE.

~Kounu cucmem® o3nauaBa ypehaj, unja je
nedununmja nara y craBy 2.3 I[IpaBuinHuka
6p. 13 wiu craBy 2.3 IIpaBuianka Op. 13-
H wmu craBy 2.5 IIpaBumauka Op. 78.

»@Ppukyuona KouHuya“ o0O3HA4YaBa JI€O
KOYHOT CHCTeMa y KoMme ce (opmupajy
CHIIe KOje C€ CYIpPOTCTaBJha)y KpeTamy
BO3WIA yciex Tpema m3Mely KodHe
obrnore u aucka WM Ao0oma To4Yka KOju
ce kpehy jenan y omHOCy Ha IpyTH.

,CKion  KOYHHUX  obnoea“  0o3HayaBa
KOMIIOHEHTY ()PUKIMOHE KOYHHIE KOja je
MPUTHCHYTA Ha J000II OJHOCHO JHUCK, Jia
6u ce cTBOpHIIA CHJIa TPEHa.

,,CKIIOII nanyue 0obow-kounuye
O3HAaYaBa CKOI KO4yHE o00jore mp000II-
KOYHHIIE;

Hllanyua® o3HayaBa KOMIIOHEHTY CKJIONa
rmamyde J00OLI-KOYHMIlE Ha KOjy je
npuuBpmhena KoyHa oo6iora;

,»CKI0R naoyuya ouck-koyHuye' o3HadaBa
CKJIOTI KOYHUX 00JIOTa UCK-KOYHHUIIE;

"Hocau naouuye" o3Ha4aBa KOMIIOHEHTY
CKJIOTIA TUIOYHIIA Ha KOjy je mpuuBpirheHa
KOYHa 00JI0ra;

»Kouna 0bn02a* 03HaYaBa KOMIIOHEHTY O
(pUKIHOHOT MaTepujasia, Yuju OOJIMK H
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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 7.1.2 or
Regulation No. 78, Annex 1, 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 wvehicle type approval
documentation.

If such brake linings are not available on the market,
alternatively, brake linings listed under paragraph 8.2.
may be used.
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KOHauHe JauMeH3uje omoryhaBajy ECHO
npuyBpminBakbe Ha KOUHY TAINydy MU
HOCaY IJI0YHUIIE;

,00102a  O0obow-kounuye  03HaYaBa
KOYHY 00JI0TY 32 100O0II-KOYHHIIE.

»Ppukyuonu  mamepujan’  03Ha4yaBa
MIPOM3BO/I  HANpaB/bEH OX  IOceOHE
MeIIaBUHE MaTepHjana obpalernx

MOCEOHMM  IIOCTYIIMMA, KOjU 3ajeTHO
onpelyjy KapakTepuCTHUKE KOUHE 00JI0Te;

Hlun KOYHUX obnoza‘“ Oo3HauaBa
KaTeropujy KOYHHX o00Jjiora Koje ce He
pasiuKyjy y TOIJedy KapaKTepUCTHKa
(hpUKIHOHOT MaTepHjaja.

Llun ckiona koynux obnoza“ o3Ha4aBa
KOMILIETEe CKJIOMOBAa KOYHHX 00J0Ta KOjU
ce HE pa3NUKyjy VY TOTJIeAy THIIA,
BEJIMYKHE WU (HhyHKIIMOHATTHUX
KapaKTepUCTHKa KOYHUX 00JIoTa.

»THI obnoca 0obow-kounuya™ o3HavYaBa
KOMIIJICTEC KOMIIOHCHTH KOYHHX O6HOFa
KOje ce, KaJia ce MOCTaBshajy Ha mamyde, He
pas3nuKyjy y Morieay THIA, BETMYMHE WU
(YHKIMOHAJIHUX KapaKTepHCTHKa 00Jiore
KOYHHIIA.

»Opueunania KouHa o0102a“ 0O3Ha4YaBa
TUI KOYHUX O00JIoTa KOjU je HaBelCH Yy
JOKyMEHTAllMju O XOMOJIOTalMjH THIIA
Boswina, y craBy 8.1.1 Ilpmmora 2
[MpaBunuuka ©6p. 13, y craBy 7.1.2
[punora 1 IlpaBumauka Op. 13-H wmm y
ctaBy 5.4. Ilpuiora 1 IlpaBminuka 6p. 78.

»Opueunanuu  ckion  KoyHux —o0bnoea‘
O3HayaBa CKJION KOYHHX 00JIOTa KOjH je Y
CKJIagy ca ImojanuMma CaipXaHuM y
MIPHUII0KEHO] JIOKYMEHTaIHj ! o
XOMOJIOTAIMj! THIIA BO3HJIA;

»3AMEHCKH  CKIon  KouHux  obnoz2a‘
O3HayaBa THII CKJIOTIa KOYHUX 00JIora KOju
je omobpeH y CKiIaay ca  OBUM
[IpaBunHMKOM Kao onrosapajyhu
3aMEHCKH CKIION OPHUTHMHAIHOT CKJIOIA
KOYHHUX o0Jora.

»Opueunanna obnoea 0obout-kounuye*
03Ha4aBa 00JIOTY JOOOII-KOYHUIIE KOja je
y CKJIaAy ca NoJanuMa CaapKaHuM Y
MIPHUII0KEHO] JIOKYMEHTaIHj ! o
XOMOJIOTAIlHj 1 THIIA BO3WJIA.

AKO TaKBHMX KOYHHX 00JIOTa HeMa Ha TPKHINTY, Kao
ajTepHAaTHBa C€ MOTY KOPHCTHTH KO4HE oOIore
HaBeJIeHe Y CTaBy 8.2.
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"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.

"Parking brake lining assembly” means a
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:

(@) 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.

"ldentification 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.

2.2.11.

2.2.12.

2.3.

2.3.1.
2.3.1.1.

2.3.1.2.

2.3.2.

2.3.3.
2.3.3.1.

L3amencka — obnoea  0obout-kouHuye'
O3HayaBa THUIl o0OJyiore J0OONI-KOYHHMIIE
KOju je OomoOpeH y CKIagy ca OBUM
[IpaBUIHEKOM W KOjU je oaroBapajyhm 3a
yrpagmby Ha Iamydy Kao 3aMeHa 3a
OpUTHHANIHY KOuHy o0Onory moOom-
KOYHUIIE.

,»Cron koune ob1o0ze napkupHe KouHuye
O3HayaBa CKJION IUIOYUIA JUCK-KOYHHIIE
WIN CKJION marmyya J0OOII-KOYHHIE KOjU
ce Halla3d y OKBUpPY CHCTEMa IapKUpHE
KOYHHMIIE, a KOJU je OJIBOjEH W He3aBHCaH
0]] CHCTeMa PaJHOT KOueHa.

Hedurnmmje koje ce omHOCE Ha
XOMOJIOTAIIKjy 3aMEHCKOT KOYHOT Jo0omra
WM 3aMEHCKOT KOYHOT JTHCKA.

»OpueuHanHu KOYHU OUCK/KOUHU 0060

VY ciydajy MOTOPHHX BO3HJIA, TO jé KOYHH
IHCK/mo0om  Ha KOjU ce TpUMemYje
XOMoJIOTalyja TUMa KOYHOT CHCTeMa
BO3WJa y ckiaay ca [IpaBunHukom Op. 13
wu 13-H.

VY ciy4ajy NIpUKIbYYHHX BO3UIIA:

(@) To je kouHM AUCK/mOGONI HA KOjH Ce
NpUMeyje  XOMoJoranuja — THra
KOYHOT' CHCTEMa BO3MJIA Yy CKJIaay ca
[paBmwraEKOM Op. 13;

(6) To je xkouHH AUCK/TOOOII KOjHU je €0
KOYHHUIle, 3a KOjy mpom3Bohad
OCOBMHA TIIOCEAyje W3BEIITa] O
UCIIUTHBABY Yy CKiany ca [Ipuiorom
11 IIpaBunHuka op. 13.

SAoenmugurayuona osnaxa*“ omoryhasa
UIEeHTU(PHKALU]Y KOYHUX JUCKOBA WIIU
KOYHMX J00oma Ha KoOje c€ OJHOCH
XOMOJIOTallja KOYHOT CHCTEMa J0/eJbeHa
npema IlpaBunanky Op. 13 u 13-H.
Caznpxu HajMamke KOMEpUMjaIHH Has3HB
npousBohaua WM KOMepLHMjaiHa O3HaKa U
JjeAnHCTBEHH Opoj.

[IpousBohau Bo3mna je nyxaH 1a, Ha
3aXTeB TEXHUUKE ciyx0e u/mm
HA/UIOKHOT OpraHa 3a XOMOJIOTAlHjy,
JOCTaBH TOTpeOHE MH(pOpManHje Kako Ou
omoryhmo Be3y wm3mel)y xomororamuje
THUTIAa KOYHOT CHCTeMa W oJrosapajyhe
HACHTU(HUKAIIOHE O3HAKE.

3aMEeHCKH IEJI0BU

»OPpUSUHATHU 3AMEHCKU KOUHU OUCKOSU U
KOYHU 0000wu Cy OPUIMHAIIHM KOYHH
JMCKOBH/KOYHHM JOOOIIM HAaMCHCHH 32
CEepBUCHpAIbE BO3MJIA, Ca HCH3OPUCHBOM U
YUTKOM  UICHTH(OUKALMOHOM  O3HAKOM
Koja je nedunucana y craBy 2.3.2.



2.3.3.2.

2.3.3.3.

2.3.34.

2.3.35.

2.3.3.6.

2.3.3.7.

2.3.4.

2.3.5.

2.3.6.

"ldentical brake disc" is 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.

"ldentical 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. to 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

2.3.3.2.

2.3.3.3.

2.3.3.4.

2.3.35.

2.3.3.6.

2.3.3.7.

2.3.4.

2.3.5.

2.3.6.

SHoenmuyan KkouHu Ouck™ je 3aMEHCKHU
KOYHHU JUCK KOjH je Y CBAaKOM IIOTJIeNTY, II0
CBOjJUIM  XEMHjCKUM H  (DU3HUIKHM
CBOjCTBMMa, ca  HM3Y3eTKOM  O3HaKe
mpou3Bohaua BO3MiIa KOja HHjEe HABEICHA,
UJICHTHYaH OPUTHHAJIHOM KOYHOM JHCKY.

SHoenmuyan xounu 0060w je 3aMEHCKH
KOYHH JI0001lI, KOjH je Y CBaKOM HOTJeny,
[0 CBOJUM XEMHjCKUM H  (U3NUKUM
CBOjCTBMMa, Ca  W3y3€TKOM  O3HaKe
npousBolaya Bo3mia Koja HHje HaBEJCHA,
UJICHTUYaH OPUTHHAIHOM KOYHOM JIHCKY.

~EK8Uuanenmuu Kounu Ouck je 3aMEeHCKHU
KOYHH IHCK KOjH je TpeMa CBUM CBOjHM
IVMEH3HjaMa, TEOMETPH|CKUM
KapaKkTepuCcTHKaMa u OCHOBHHMM
rapamMeTpuMa KOHCTPYKILHje WACHTHYAaH
OPHUTMHAJIIHOM KOYHOM [IMCKY, a Takohe je
U HampaB/beH OJ MaTepujaja U3 HCTE
HOATPYIE Ka0 ¥ OPUTMHAIHN KOYHH JIUCK,
Kao 1To je aeuHncano y craBy 5.3.3.2.

HEKeueanrenmuu  kounu — dobows  je
3aMEHCKM KOUYHHM 000l KOjU je mpema
CBUM CBOjUM JUMEH31jama,
TEOMETPUjCKMM  KapakTepUCTUKaMa  H
OCHOBHHM KOHCTPYKTHBHHM I1apamMeTpuMa
UJICHTHYaH OpHUTHHAITHOM KOYHOM
nobomry, a Takohe je W HampaBJbEH O]
Marepyjaia M3 HCTe IOArpyNne Kao H
OPHMIMHAIHH KOYHH J00OII, Kao LITO je
nedunucaHo y ctaBy 5.3.3.2.

Samerousu  Kounu Ouck™ je  3aMEHCKH
KOYHU JHUCK KOjU HMa HCTE JUMCH3H]e
JMOJUPHE TOBPIIMHE Ka0 M OPUTHHAIHHU
KOYHH JIUCK, JIA CE MOXE Pa3IMKOBATH O]
OPUTHHAIHOT KOYHOT JHUCKa IO CBOjOj
KOHCTPYKIIMjU, CACTaBy Marepujaia |
MEXaHWYKHM CBOjCTBUMA.

S3mersueu KouHu 0000w je 3aMEHCKU
KOYHH JOOOII KOjU MMa HCTE IAUMEH3Hje
JNOJUpPHE TOBPIIMHE Ka0 W OPWUTHHAIHU
KOYHHU 700011, ali C€ MOXE Pa3IHKOBATH
0J1 OPUTHHAITHOT KOYHOT J000111a 10 CBOjOj
KOHCTPYKIMjH, CacTaBy MaTepujaia |
MEXaHHWYKHM CBOjCTBHMA.

»Cneyujannu KOYHU ouck/0obows*
O3Ha4yaBa 3aMEHCKU KOYHU IKMCK/mo0oIn Ha
KOju ce He ojHoce cTaBoBH oxa 2.3.1 mo
2.3.3.

»@YyHKYUOHaIHE oumeH3uje: CBE
JMUMECH3HjE KOj€ CY PEIICBAHTHE y CMHUCIY
yrpaame U paja KOMIIOHCHTH KOYHOT
cucrema (Bumeru craB 5.3.7.1. u Ilpwmior
10).

Llun Kounoe oucka/0obowia’: KOYHH



2.3.7.

2.3.8.

2.3.9.

2.3.10.

2.3.11.

2.3.12.

2.3.13.

3.1.

3.2.

3.3.

3.3.1L

3.3.1.1.

material group in accordance with the
classification  criteria  pursuant  to
paragraphs 5.3.5.1. or 5352. as
appropriate.

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

"Variant": individual brake disc/drum
within a given test group.

"Material": chemical composition and
mechanical properties as per paragraph
34.1.2

"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
lining:

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 lining;

2.3.7.

2.3.8.

2.3.9.

2.3.10.

2.3.11.

2.3.12.

2.3.13.

3.1.

3.2.

3.3.

3.3.1L

3.3.1.1L

JUCKOBU WJIM JOOOIIM KOjU HMajy HCTE
OCHOIIHE KOHCTPYKTHBHE HapaMmeTpe |
MPUIIAAajy WCTOj TPYNH Matepujaja y
CKIaIy ca KpUTEpHjyMuUMa 3a
KIacu(puKanyjy, HaBeIeHNM y CTaBOBHMA
5.3.5.1 ogrocHo 5.3.5.2.

wHcnumna epyna‘“: THUI KOYHMX
IICKOBa/Io0OIMa  KOjU  HWMajy  HCTE
KapaKTepUCTHKE y CKiIay ca craBoM 5.3.6.

~Bapujanma* MOjCTUHAYHH KOYHU
JIMCK/I0001II KOjU MpHIIaza 1aToj UCIIUTHO]

Ipymu.

»<Mamepujan“:  XeMHUjCKH  cacTaB W
MEXaHWYKa CBOjCTBA HaBEeIEHa y CTaBYy
34.1.2.

»lpyna mamepujana‘: HUp. CHUBU JIUB,
YEeJHK, aTyMHHUjyM HTA.

Slooepyna  mamepujana“:  jemHa  of
moarpymna aeuHNCcaHuX y cTaBy 5.3.3.2.

SMunumanna oebpuna*: 1e6/bUHA KOYHOT
JICKa, Ha KOjO] HEeroBa 3aMeHa IocTaje
HEOIIXO/IHA.

SMakcumannu — ywympawirtby  npeuHux’
MakcuManHi ~ YHYTpallllbl — MPEYHHK
KOYHOT JI000IIa KOJ KOT' HheroBa 3aMeHa
IIOCTaje HeOIX0JHa

3axTeB 32 XOMOJIOTalH]y

3axTeB 3a XOMOJIOTallMjy 3aMEHCKOT Jena
3a oxpehenw/e  Tum(THMmOBE) BO3MIA
MOJHOCH MPOU3BOlay 3aMEHCKOT Jieia W
BEroB HPONHCHO opiamheHu
NpPEICTaBHUK.

3axTeB MOXE Ja TOAHECE HOCHIIAIL]
xXoMoJoranyje(a) THHa BO3WIA IIpema
IpaBumamky Op. 13, 13-H wmm 78 y
OJTHOCY Ha 3aMEHCKH JIe0 KOjH OAroBapa
TUITY Koju  je pEerucTpoBaH y
JIOKyMEHTAIlju O XOMOJIOTAllUju THUIIa
BO3UIIA.

VY cnydajy 3aXxTeBa 3a XOMOJIOTAIH]Y THIIA
3aMEHCKUX CKJIOIIOBa KOYHHX 00JIOra,
TUIA 3aMEHCKHX 00JIoTa J00O0MI-KOYHHIIA
WJIH 3aMEHCKUX 00JIora 1000 -KOYHHIIA!

3axTeB 3a XOMOJOTalMjy c€ JOCTaBJba
3ajelHO ca TpU TpHUMEpKa  Ommuca
3aMEHCKOT CKJIOTA KOYHHMX 00J0ra Wiu
3aMEHCKE obiore 000MI-KOYHHIIE,
nMajyhu y Buay craBke y Ilpuory 1 oor
[IpaBunauKa, U cienehe 1Moje IMHOCTH:

Hujarpamu KOjH NpuKasyjy



33.1.2

3.3.2.

3.33.

3.3.4.

3.34.1.

3.4.

34.1.

34.1.1.

3.4.1.2.

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:

(@) 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:

(@ The manufacturer of the unmachined
part;

(b) A description of the process of
manufacture of the unmachined part;

3.3.1.2.

3.3.2.

3.3.3.

3.3.4.

3.34.1.

3.4.

34.1.

34.1.1.

3.4.1.2.

(yHKIIMOHATTHE ~ JUMCH3Mje  3aMCHCKOT
CKJIONIAa KOYHMX o00jora Wiad 3aMEHCKE
00J10Te TOOOII-KOYHHUIIE;

O3Haka TIONOKaja 3aMEHCKOT CKIJIOTa
KOYHHUX o0JIora WIN 3aMEHCKe KOYHE
o0iore MOOOMI-KOYHHIIE Yy BO3WIMMA Ha
KOja Cce OJHOCH TPaXEHH 3axTeB 3a
omo0Opeme yrpaame.

JloBoJbHU OpOj CKIIONIOBa KOYHHX OOJiora
WK 00Jiora T00O0MI-KOYHHIIE THIA 32 KOjU
Ce TMOJHOCH 3aXTeB 3a O0J00peme Mopa
Outh Ha pacmojaramy 3a moTpede
XOMOJIOTAIIMOHHUX UCITUTHBAbA.

[MomHocwialy 3axTeBa ce Claxe ca
TEXHHYKOM CIYyX00M Koja je opmnamrheHa

3a CIIpoBOleme XOMOJIOTAIIMOHHUX
UCIIUTUBaKa M HCTOj JOCTaBJba
onrosapajyhe(a) penpe3eHTaTuBHO(a)

BO3WIIO(a) W/WIM KOYHUITY(€).

[Ipe u3naBama XOMOJIOTAIMjE, HAICKHU
oprax MpoBepaBa MOCTOjakbe
onrosapajyhux ycimoBa 3a o0Oe3behuBame
eexkTHBHE  KOHTpOJEe  CaoOpa3sHOCTH
TPOU3BOJIELE.

TlogHocunan 3aXTeBa JI0CTaBJba
BPEIHOCTH (PUKIIMOHUX CBOjCTaBa y
ckiany ca crapoM 2.4.1 wnu 3.4.1, [lena A,
IIpuiora 9 osor [IpaBuiHuKa.

Y caydajy 3axTeBa 3a XOMOJIOTAIH]jy
3aMEHCKOT KOYHOT J10OOIIa MM 3aMEHCKOT
KOYHOT JHCKa.

3axTeB 3a XOMOJIOTAlM]y C€ JOCTaBJba
3ajelHO  ca TpU TpUMEpKa  ommca
3aMEHCKOT KOYHOT' 100O0IITa UITH 3aMEHCKOT
KOYHOT JAWCKa, MMajyhu y BHIy CTaBKe y
[punory 1b oBor IlpaBunauka, u cienehe
I10j S TUHOCTH

Hprex(n) JIMCKa HIIH nobomia,
ykibydyjyhu w 1umeHsuwje mnapamerapa
HaBeJeHuUX y craBy 5.3.7.1., 3ajemHo ca
ToJepaHIMjaMa W  CBHUM  nparehum
pudopom:

(8) wmecTo W MpUPOY O3HAKE Y CKIIAIY ca
cTaBoM 6.2.2 - quMeH3uje y mm;

(6) TexuHa y rpamMuMa,;
(B) matepwujai.
Onuc KOMIOHEHTH

IIpoussohau je y oOaBe3u npa mocraBu
OITUC KOMITIOHEHTE KOjU CaJIpKH HajMame
cienehe napopmanuje:

() mnpomsBohau genoBa KOjU  HHUCY
MaIHCKU oOpaljenu;



3.4.2.

3.4.2.1.

3.4.3.
3.4.3.1.

(c) Proof of the reliability of the process
(e.g. freedom from cracks and
cavities, dimensions);

(d) Material composition, specifically:
(i) Chemical composition;
(i) Microstructure;
(iii) Mechanical properties:

a. Brinell hardness pursuant
to 1SO 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;

(@) 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.

3.4.2.

3.4.2.1.

3.4.3.
3.4.3.1.

(6) omuc mpomeca IPOHM3BOAIE JETIOBA
KOjH HUCY MallIMHCKH oOpaljenn;

(B) TOTBpIa MOY3JaHOCTH Tporieca (Ha
puMep, OJCYCTBO IYKOTHHA |
IIYTIJBHUHA, TAMCH3H]C);

(r) cacras mMarepHjana, a moceGHO::
(i) xemujcku cacras;
(if) mwmkpocTpykTypa;
(iii) mexanmvka cBojcTBA:

a. 7tBpmoha mo  Bpuneny
(Brinell) 'y ckmamy ca

craumapaom 1SO  6506-
1:2005;

0. 3are3Ha uBpcroha y cxmany
ca CTaHAapIOM I1SO
6892:1998.

(o) 3amrTuTa OX KOPO3MjE MM 3AIUTUTHH
npemas;

(h) ommc Mepa OanaHcupama,
MaKCHMaJTHO JI03BOJbEHE TpEIlIKe Y
OanaHcupamy;

(e) cremen JIO3BOJBEHOT xabama

(MuHUMaNHA Je0JbMHA Y  CIIydajy
KOYHHMX JIMCKOBA WM MaKCUMaHU
YVHYTpalllbU TPEYHHK Yy CIydajy
KOYHHUX 1000111a).

[MomHocunan 3axTeBa je AykaH Ja
JOCTaBH WHQOpMaNHje U crenudukanmje
HaBeseHe v cTaBy 2.5, [lena b, IIpuora 9
osor [IpaBuiHuKa.

Caobpa3HoCT IPOU3BOHE

IIpe JIOJIeIjUBabha XOMOJIOTaIuje
HaJUIeKHU OpTraH IpoBepaBa IOCTOjambe
onromapajyhux ycmoBa 3a obe3zbehuBame
e(eKTUBHE  KOHTpOJIE  CcaoOpa3HOCTH
[IPOU3BO/IBE.

[NonHocwniar 3axTeBa je QyXaH Ja JOCTaBU
JOKyMEHTalMjy Yy CKJIaay ca CTaBoM 2
Hena b IIpunora 9 osor IlpaBunHuka.

Bpoj 1 npumeHa y3opaka

MuHuMaaHd Opoj y30paka IHCKOBA MU
nobo1ma 3a Koje ce Tpakd XOMOJIOTaIHja je
HaBesieH y cieaehoj Tabenn.

Y Tabemm je  Takohe  Ha3HaueHa
npenopyyeHa ynotpeda yzopaka.



Item
No.

Check / Test

Sample*

Remarks

Geometric

check

Paragraphs 5.3.3.1.,
5.3.4.1. X

1los.

bp

Iposepa |
Hcnumusarve

Vzopax*

Hanomene

Material check
Paragraphs 5.3.3.2.,
5.3.4.2. X

T'eometpujcka
mposepa
CrasoBu 5.3.3.1,,
5.3.4.1.

Balancing
provisions check
Paragraph 5.3.7.2.

IIpoBepa matepujana
CrasoBu 5.3.3.2,,
5.34.2.

Wear condition
marking check,
Paragraph 5.3.7.3.

IIposepa 3axTeBa 3a
Gamamc.
Cras 5.3.7.2.

Integrity test -
thermal fatigue,

Paragraphs
4.1.1.,4.2.1. of
Annex 11,
41.1.,4.2.1. of
Annex 12

IIpoBepa o3Haka
crama xabama,
Cra .3. .3.

Integrity test -
high load test,

Paragraphs 4.1.2.,
4.2.2. of Annex 11,
and paragraphs

4.1.2.,4.2.2. of
Annex 12

IIposepa
HWHTETPHUTETA -
HcnuruBame
TEPMHUYKOT 3aMOpa,
CraBoBH
411,421
Ipumnora 11,
411,421
Ipusora 12

Service brake
vehicle
performance test,
Paragraph 2.2. of
Annex 11,
Paragraph 2.2. of
Annex 12

Pair of
discs

either front
or rear axle

IIpoBepa
HMHTETPHUTETA -
HcnutuBame ca
noBehannM
omnrepehemeM,
CraBosu 4.1.2.,4.2.2.
Ipurora 11,
n4.12,422.
[pwuora 12

Parking brake
vehicle
performance test
Paragraph 2.3. of
Annex 11,
Paragraph 2.3. of
Annex 12

Pair of
discs

if
applicable

HcnutuBame Tex.
KapakT. paJHuX
KOYHHMIIA BO3MJIA
CraB 2.2.
Tpunora 11,
Crag 2.2.
Ipwumora 12

ITp
ITUCKO 4

npe/mba
WIH
3a/1ba
OCOBHMHA

Service brake dyno.
performance test

Paragraph 3.3. of
Annex 11,
paragraph 3.3. of
Annex 12

alternative
to vehicle
test

HcnutuBame Tex.
KapakT. MapKUPHUX
KOYHHIIA BO3HJIA
Cras 2.3.

Tpunora 11,

CraB 2.3.

Ipuora 12

IMap
JIMCKOBA

aKo je
MIPUMEHIb
HBO

HcnutuBame Tex.
KapaxT. pagHHuX
KOYHHMIIA BO3MJIA Ha
HMHEPIMOHOM
JIMHAMOMETPY
Cras 3.3.

Tpunora 11,

Crag 3.3.

alTepHaTH
Ba

3a
HCIUTHBA

3.4.3.2.

3.4.3.3.

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-
H or 90.

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.

9 |Mpwora 12 X

HC BO3UJIA

3.43.2.

3.4.3.3.

CBaku ITHCK W A00OII, OCUM OHUX KOjU Ce
KOpUCTE 3a T€OMETPHUjCKEe MpoBepe U
MpoBepe MaTepujayia, ce€ JOCTaBJbajy
3ajeTHO ca MOTpeOHUM Opojem
onroBapajyhux ckJomoBa KOYHUX oOjora
KOju cy omobpeHm y CKIagy ca
[paBunHukom Op. 13, 13-H wu 90.

VYkonuko je morpebHO mopeheme ca
OpDUTHHATHUM  KOYHHM  JTHCKOM  HIIH
KOYHUM J00O0IIeM, OHJa, ako je moryle,




3.4.3.4.

3.4.35.

4.1.

4.1.1.

4.2.

4.2.1.

4.2.2.

4.2.3.

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 wvehicle 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:

(@) The shoe or back plate or specific
dimension in the case of drum brake

3.4.3.4.

3.4.35.

4.1.

4.1.1.

4.2.

4.2.1.

4.2.2.

4.2.3.

Tpeba 00e30eIUTH OCOBHUHCKH CKJION ca
OpPUTMHAIHUM KOYHHM JIUCKOBUMA WJIH
OPHUTHHAIHUM KOYHHM J00OIIEM.

Axo ce 3axTeBa 0/100peHhe eKBUBAICHTHOT
3aMEHCKOI JHCKa/mo0oma, OHma ce 3a
mopeheme AUMEH3Wja W yIOTPeOIJbEHIX
Marepujana KOpHCTE JIBa  y30pKa
OpUTHHAHUX KOYHMX JHCKOBa/mobomra
WIA OpPWUTMHATHUX 3aMCHCKUX KOYHHX
JIMCKOBa/ moboia.

AKO ce 3axTeBa O0J00pEHE 3aMEHCKOT
JIUcKa/mo0omia, OHJa Ce KOpHCTE [Ba
y30pKa OpPUTHHAITHUX KOUYHUX
IMCKOBa/mo0oIa WIH OpUTHHATTHH
3aMEHCKH IHCKOBH/mobomm 3a mopeheme
IUMEH3Hja.

OnobOpemse

AKO 3aMEHCKH 110, KOjH je NpeaaT paau
omobpema y  CKIagy ca  OBHM
[IpaBumHUKOM, UCIIy®maBa 3axTeBe U3
cTaBa 5. y majseM TeKcTy, ofoOpasa ce
XOMOJIOTallMja OBOT 3aMEHCKOT JIejIa.

VY ciyuajy 3aMEHCKHMX CKJIOTNIOBA KOYHHMX
obmora 3a BO3MIA Bpcte L ca
KOMOWHOBAHUM KOYHHM CUCTEMOM, Yy
cmuciy ctaBa 2.9 IlpaBunmHuka 6p. 78,
0100peme ce orpaHHyYaBa Ha KOMOHHAIH]e
CKJIONIOBa KOYHHUX 00JIoTa HA OCOBHHAMa
BO3WJIa UCIIUTAHUX Y CKJIAJy Ca 3aXTeBUMa
u3 [Ipunora 7 osor [IpaBuiHuka.

CBakoM OZOOpEHOM 3aMEHCKOM ey
nonesbyje ce Opoj omoOpema KOju ce
€acToju o1 4eTHpH rpyne mudapa:

IIpe nBe 1mmdpe (tpernytHo 02 3a
[IpaBuaHUK Ha KOjH j€ TIPUMEHEH HH3
mmMena u jgonyna (02) o3HauaBajy HH3
W3MEHa W JIONlyHa KOje  YKIbY4yjy
HajHOBHj€ BEJIMKE TEXHHYKE H3MEHE KOoje
cy yHere y [IpaBmiiHUK y BpeMe M3/aBamba
omoOpema.

Cneneha nmdpa o3Ha4aBa peNeBaHTHY
KaTeropHjy 3aMEHCKOT JieJla, KaKo CJIeH:

A 3aMeHCKH CKJIOI KOYHHX 00Jiora

B  3amencka o6iora 1000MI-KOYHHULIC

C  3aMEHCKH KOYHHM JIHCK

D 3ameHcku KOYHH J0OOIIT

Cnenehe wdwertupm 1mbpe o3Ha4YaBajy

npousBohadya M THUI KOUYHE 00JIoTe, BPCTY
JIMCKa WA BPCTY A00oIIa.

Yerupu 1u¢pe y HACTaBKY 03HAYaBajy:



linings;

(b) The wvariant in the case of a
replacement disc or replacement
drum.

e e

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:

‘o 2‘c‘o 03 59‘/’07 248’

Test Group No. 07248

Type No. 00359

Brake disc

02 series of amendments

4.3.

44.

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:

(8) TuO mamyde WM KOYHE YEJbYCTH WIIH
cnemupUYHy BEIMYHHY Y CIIydajy
o0Jrora 10OOII-KOYHHIIA,

(6) Bapuwjanty y ciOydajy 3aMEHCKOT
JIMCKa WJIM 3aMEHCKOT J00OoIIIa.

e -]

ITudpe y HacTaBKy 03Ha4aBajy
HCIIUTHY TpyIy/manydy/Hocehy
iouy/crienuU4Hy BEIUUUHY
3aMEHCKOT Jiena

Hus undapa o3nauana
(mpounsBohaya u)
THII 3aMEHCKOT Jiena

1 o3naka (A 1o D) o3HauaBa
KaTEeropujy 3aMeHCKOr aena

2 mu¢pe o3HavaBajy HU3
u3MeHa u ponyHa (01 1o 99)

IIpumep:

‘oz‘c‘o 03 59‘/‘07 248‘

HcnmtHa rpyna 6p. 07248

Tun 6p. 00359

Kounu guck

Cepuja m3mena 02

4.3.

44.

4.5.

Hcra yroBopHa cTpaHa He MOXe Ja
JOJENUTH UCTH Opoj APYroM 3aMEHCKOM
neny. Merm Opoj xomomoramuje THIa
MOXE Ja TIoKpHuje ynorpeby oBor
3aMEHCKOT JieJla KOJ BHIIE Pa3IUIuTHX
THIIOBA BO3HJIA.

VYrosopHe crpane Cnopasyma u3 1958.
TOJMHE KOje MpHUMEYjy oBaj [IpaBriHHK
6uhe oOaBemTeHE O  JI0JIEJBHBABY
XOMOJIOTaIuje, MIPOILTUPEHY
XOMOJIOTanuje, OA0Ujalky XOMOJIOTalHje,
MTOBJIAYEHY XOMOJIOTAIMje M TOTITYHOM
MIPEKUly TPOM3BOAE 3aMEHCKOT Jela
npema oBoM [lpaBuiHuKY mmyTeM oOpacua
KOjU je Yy CKIagy ca MOJEJIOM JaTuM y
IIpunory 1 osor IlpaBunnuka.

CBaku 3aMEHCKH JIcO KOjH j€ OJ00peH
npema oBoM IlpaBunnuky he Ourtu
O3Ha4Y€H jJacHOM H JIaKO JIOCTYIHOM
mehyHapoaHoM XOMOJIOTAIIMOHOM
03HAKOM Koja ce cacToju u3 cieachmx



45.1.

45.2.

4.6.

4.7.

5.1

3

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 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;

(c) A replacement part must possess
adequate mechanical characteristics;

(d) Brake linings shall not contain
asbestos;

The distinguish numbers of the Contracting Parties to
the 1958 Agreement are reproduced in Annex 3 to
Consolidated Resolution on the Construction of
Vehicles (R.E.3), document
ECE/TRANS/WP.29/78/Rev.2/Amend.1.

45.1.

45.2.

4.6.

4.7.

5.1.

3

c€JIeMeHaTa:

Kpyr ca cnoBom E, u3za kora cienu
JEeIMHCTBEHH OpOj 3eMJbe Koja je omoOpia
XOMOJIOranujy>;

Bpoj osor IlpaBmiHmKa, W3a KOT clenu
cIIoBO R, mpTHIla U XOMOJIOTaIlHOHH OpOj,

JECHO OJ Kpyra neduHHCAaHOT y CTaBy
45.1.

XomororairoHa o3Haka u3 craea 4.5 Mmopa
Ja Oyzie uuTKa 1 Hen30pUuocHuBa.

V¥ Ilpunory 2 osor [IpaBuiHiKka HaBeeHU
Cy TMpUMEPU H3rJIela XOMOJOTralHoOHe
O3HaKe W MoJaTaka O XOMOJIOTAIUjH KOjU
Cy HaBeleHU Yy IMPETXOJHUM CTaBOBUMA
Kao u 'y cTaBy 6.5.

Cneuudurkanuje u
HCIIUTHBAKHA

Omnmre onpende

3amMeHCKH 1eo Tpeba Ja Oyae MmpojeKTOBaH
U KOHCTPYHCAH TaKo Jia MPUIUKOM 3aMeHE
Iema Koju je mpBoOWTHO yrpaheH y
BO3MJIO, €UKACHOCT KOYHOT CHCTEMa TOT
BO3WJAa OJroBapa e(QHUKACHOCTH KOYHOI
CUCTeMa 0JI00pEHOT THUIA BO3WJIA.

KonkperHo:

(a) 3ameHcKH €0 3a THUIT BO3WJIA KOJH je
0100peH TMpe CcTymama Ha CHary
[paBmwianka Op. 13, gomymeHOT
ceprjom m3MeHa 09 WM OpUTHHATHE
Bep3uje [IpaBwmHuka Op. 13-H nmm
[MpaBunnuka Op. 78, nomymeHOTr
cepujom 01 wm3mena, tpeba na
UCIyHhaBa  MHHHMAlHE  3aXTeBe
oaroBapajyher MIPETXOTHO
nomenyTor IlpaBunnuka;

(6) 3amenckm geo Tpeba Oa uMa
TEXHUYKE KapaKTEPHCTHKE CITMYHE
OHMMa KOj€ TIOCeqyje OpPUTHHAIHH
JIeo KOjH je npenBuleH 3a 3aMeHy;

(8) 3ameHcku xgeo Tpeba ga mocenyje
onrosapajyhe MEXaHHUKe
KapaKTepUCTHKE;

(r) Koune obnore He cMmejy na caapxe
asobecr;

JemuucTBeHn  OpojeBM  YTOBOpDHHMX —CTpaHa y
Cnopazymy u3 1958. romune cy naru y Ilpunory 3
Koncommnosare pe3onynuje 0 KOHCTPYKIMjH BO3HIIA



5.1.1

5.1.2.

5.2.

5.2.1.

5.2.1.1

(e) A replacement brake disc/drum shall
exhibit sufficient deformation
resistance under temperature;

() 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;

(9) 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 wvehicle 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 M1, M and N

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 wvehicle 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.

5.1.1.

5.1.2.

5.2.

5.2.1.

5211

(RE.3),
ECE/TRANS/WP.29/78/Rev.2/Amend.1.

JIOKYMEHT

(m) 3ameHCKHM KOYHH JHCK/M000II Tpeba
Ja WMa JOBOJbHY OTIIOPHOCT Ha
nedopmanyje Mo yTHIAjeM BUCOKHUX
TEMIIEPATypa,;

(h) MunumanHa Ae0JbUHA KOYHOI THCKA
He cMe Ja Oye Marba 0J] MUHUMAJTHE
neOJbHHE OPUTHHAIHOT KOYHOT TUCKA
KOjy AeduHuUIIe Ipon3BOhad BO3MIIA;

(e) MakcumanHu JIO3BOJHEHHI
VHYTpalllbU  NPEYHHK  jgodomia
KOYHHUIIC HEe cMe na Oyzae Behu ox
MaKCHMAITHOT JI03BOJCHOT

YHYTPALIKET IPEYHUKA OPUTHHATTHOT
mobola KOYHHIE KOju AeduHUIIES
npousBolhay Bo3uia.

Cmarpa ce 1a 3aMEHCKH CKJIONOBU KOYHHX
obyora WIM 3aMeHCKe o0Oiore moOor-
KOYHHIIA KOj€ OATOBapajy THUILy HaBEICHOM
y JOKyMEHTAaIljH O XOMOJIOTAIMjH THIIA
BO3MIa y ckiany ca [lpaBunHuKOM Op. 13,
wm [lpaBumankom Op. 13-H wm
IpaBuaHUKOM Op. 78 HCIyHaBajy 3aXTEBE
u3 crasa 5. oor IIpaBunHuka.

Cmatpa ce Ja 3aMEHCKH JIMCKOBH U
3aMEHCKH  J000IIM KOjU  OAroBapajy
UIEHTU(HUKALMOHO] O3HAI[M HAaBE/IEHO] Yy
JOKYMEHTAIMjU O XOMOJIOTAllMjH BO3WJIA
mpema [lpaBmmauky Op. 13 wm
[papumauky Op. 13-H wucmoymasajy
3axTeBe n3 cTama 5. oBor IIpaBHiIHUKA.

3axTeBH 32 XOMOJIOTALM]jy THIA CKJIOMOBA
3aMEHCKHX KOYHHX 00JIora, 3aMEHCKUX
obnora mo0OMmI-KOYHHUIA WIH OJ00peme
3aMeHCKe 00J1ore J0OOIT-KOTHHIIE.

3axTeBH KOjU C€ OJHOCE Ha TEXHUYKE
KapaKTePUCTUKE

3aMEeHCKH CKJIOIIOBM KOYHHMX 00yora 3a
Bo3mwia Bpcte My, Mo Ny

Hajmame jenan cer 3aMEHCKHMX CKJIOIOBa
KOYHHMX o0iora Koje MpeacTaBbajy THII
o0Jore koj je mpenMer oxo0pema Tpebda aa
Oyne yrpaleH W WCIOUTaH y HajMambe
JEAHOM BO3WIY KOje je pEenpe3eHT THIla
BO3WJIAa 3a KOjU j€ IOJHET 3aXTeB 3a
XOMOJIOTallMjy, Y CKIIajly ca 3aXTeBUMa U3
[puora 3, u Tpeba ia UCIyHhaBa 3axXTeBE
n3 oBor Ilpumora. PemnpeseHTaTuBHO
(peripe3enTaTtuBHa) Bo3uio(a) ce oupa(jy)
M3 1eior omncera mnpuMeHe kopucrehu
pesyirate aHanuuM3e  HajHENOBOJHHHUJUX
norahaja*. Jla 61 ce ompemuna 3aBHCHOCT
o1 Op3uHE W e(PHUKACHOCT Y XJIaJHOM
CTamy, IpUMElYje ce jeIHa OJ JBe



5.2.1.2.

5.2.13.

5.2.14.

4

Replacement brake lining assemblies and
replacement drum brake linings for
vehicles of categories M3, N2 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 O; 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 Oz and Oa

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:

(@) Rotor diameter;

(b) Rotor thickness;
(c) Ventilated or solid rotor;

(d) Piston diameter;

(e) Tyre dynamic radius;

(f) Vehicle mass;

(9) 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.

5.2.1.2.

5.2.13.

5.2.14.

Metoje onmcaHe y [Ipuory 3.

3aMeHCKM CKJIOIOBHM KOYHHX o0jora u
3aMEHCKe o0yiore m0o0OII-KOYHMIIA 3a
Bo3mma Bpcte Mz, No 1 N3

Hajmame jemaH ceT 3aMEHCKHX CKIJIOTIOBA
KOYHHX 00Jora WM 3aMEHCKHX o0Jora
JNO0OII-KOYHUIA, KOj€ INPECTaBIbajy THII
o0Jiore Koju je mpeaMeT oJ00perma, Tpeba
na Oynae yrpaleH M UCIUTaH y HajMame
JEAHOM BO3WIY WJIM KOYHHUIM KOJH CY
pemnpe3eHTH TuNa BO3WIA 3a KOjU je
MOJIHET 3aXTEB 32 XOMOJIOTAIH]Y, Y CKIaay
ca 3axteBuma u3 llpunora 4, xopucrehu
jeAHy OJ IBE METOJE OIKcaHe y cTaBy 1|
(ucniuTHBake HA BO3WIY) WM CTaBy 2
(ucniutHBame Ha HWHEPTHOM
JMHAMOMETpPY), MW Tpeba 1a HuchmymaBa
yCIOBE HaBeACHE Yy OBOM MPHIIOTY.
PenpesenraruBHo (pempe3eHTaTHBHA)
BO3WI0(a) Wi KouHHIa(e) ce oupa(jy) us
Hesor omcera mpuMmeHe — Kopuctehu
pe3yirate aHanuuM3e  HajHENOBOJHHHUJHX
norabaja*.

3aMEHCKH CKJIOIIOBH KOYHHX oOyora 3a
Bosmia Bpcte O1 u O

3aMEHCKH CKJIOIIOBH KOYHHX 00jora ce
UCIIUTYjy Yy CKIaay ca 3axTeBUMa U3
[punora 5 u Tpeba ma WUCIyHaBajy
3axTeBe HaBeZeHe y oBoM Ilpunory.

3aMEHCKH CKJIOIIOBH KOYHHX o0iiora u
3aMEHCKe o00Jyiore J00OII-KOYHMIIA 34
Bo3mia Bpcre Oz u Oy

3aMEHCKH CKJIOIIOBM KOYHHMX oO0Jiora H
3aMeHCKe o0Jiore J000II-KOYHHUIIA C€E
HCIHUTY]y y CKIaay ca 3aXTeBUMa W3
[Mpumora 6 wu T1peda na wucHymaBajy
3axTeBe HaBeleHe y oBoM Ilpwmiory. 3a
HCIUTHBAKC CE KOPHCTH jelHA OJ TpH
MeTojJe ommcaHe y craBy 3, Jomatka 2,
[punora 11 IIpaBuinuka 6p. 13.

AHanu3a HajHermoBOJbHHjer jorahaja  yKIbydyje
cnenehie TeXHHYKE KapaKTepPUCTHKE (HajMambe) CBAKOT
THIIa BO3KJIA Y OTICETY IPUMEHE:

(@) TIpeuynuk porupajyher eremMeHTa KOYHHULIE;

(6) Jebpuna potupajyher enemMeHTa KOUHHUIE;

(B) Benrunupajyhu win myHu potupajyhu eaemMeHT
KOYHHIIE;

(r) Ilpeunuk xnuma;

(m) JIvHaMH4KH paaujyc MHEYMaTHKa,

(h) Maca Bo3ma;

() Maca ocoBHHE M TIPOIEHAT CHJIE KOYeHa
OCOBHHE;



5.2.15.

5.2.2.
5.2.2.1.

52211

5.2.2.1.2.

5.2.2.2.

5.222.1.

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 wvehicle 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 M1, M2, N1, O1, 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 1ISO 6312:1981 or ISO
6312:2001.

The minimum acceptable shear strength is
250 N/cm? for pad assemblies and 100
N/cm? for shoe assemblies.

Replacement brake lining assemblies of
the type for which approval is requested

shall be tested for compressibility
according to standard either 1SO
6310:1981, ISO 6310:2001 or 1ISO
6310:20009.

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 M3, N2, N3, O3, and
Oq4

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 1SO 6312:1981 or ISO

(k) MakcumanHa Op3uHa BO3HIIA.
VcnoBu ucnuTHBama Cy HaBEOCHH y W3BEILITAjy O
HCTIUTUBAY.

5.2.15.

5.2.2.
5.2.2.1.

52211

5.2.2.1.2.

5.2.2.2.

5.222.1.

3aMEHCKH CKJIOTIOBH KOYHHMX oOJora 3a
Bo3mia Bpcre L

Hajmame jegaH ceT 3aMEHCKHX CKJIOMOBA
KOYHHMX o0yiora Koje IpeACTaBibajy THII
o0Jiore Koju je mpeaMeT oJ00perma, Tpeba
na Oyne yrpaleH W HCHHUTaH y HajMame
jeoTHOM BO3WIIYy KOje je pempe3eHT THIla
BO3WJIA 32 KOjU je MOJHET 3aXTeB 3a
XOMOJIOTAlIHjy, y CKJIaLy ca 3axXTeBHMa U3
[Mpunora 7, u Tpeba 1a UCIymaBa 3aXTeBE
n3 osor [lpwiora. PenpeseHTaTHBHO
(penpe3enTaTtuBHa) Bo3mio(a) ce Oupa(jy)
U3 I[eJOor orcera NpUMEHe KopucTehn
pe3ynirate aHanuuM3e  HajHEMOBOJHHHUJHX
norahaja‘.

MexaHnuKke KapaKTepPUCTHKE

3aMeHCKH CKIIOMOBH KOYHMX oOora 3a
Bosmwia Bpcre Mi, Ma, Ni, O, O, m L

3aMEHCKH CKJIONOBH KOYHHX oOiora 3a
KOje Cce TpakKH XOMOJIOTallja ce UCIHTY]Y
pamu onpehuBama cmunajHe yBpcrohe y
ckiany ca crangapaom ISO 6312: 1981
i [SO 6312: 2001.

MuHuManHa ~ TPUXBAT/FHBA  CMHUIIAjHA
uspcToha usnocu 250 N/cm? 3a ckion
mIounia auck-kourmma u 100 N/em? 3a
CKJIOIT Hanyqa KOYHMUIIC.

3aMEHCKH CKJIONOBH KOYHHX oOiora 3a
KOje Ce TpakKH XOMOJIOTalllja ce UCIHTY]Y
Ha CTHIJBHBOCT y CKJIAAY €a CTaHIapAOM
ISO 6310:1981, 1SO 6310:2001 wmu 1SO
6310:2009.

BpenHocTH CTHUIIJBUBOCTH HE CMeEjy Jia
mpenaze 2% Ha TeMIepaTypH CpeiuHEe U
5% na temmneparypu on 400°C y ciyuajy
CKJIOTIOBA IUIOYHIIA JWUCK-KOYHHIA, KAa0 U
2% wHa temmepaTypu cpenmHe U 4% Ha
temrieparypu  ox  200°C y  cuyuwajy
ckyoroBa Tmamyde kouynuie. OBaj 3axTeB
ce He OJHOCH Ha CKJIONOBE KOYHUX 00Iora
3a MapKUPHY KOYHHILY.

3aMEHCKU CKIIOIIOBM KOYHHX ofJyiora u
3aMEHCKe o0iore no0OOII-KOYHHUIIA 34
Bosmina Bpcte Mgz, N2, N3, Oz u O4

Cwmmurajaa uBpcroha

OBO WCNHUTHBAaKE CE€ je TNPUMEHIBUBO
HCKJbYYHBO Ha CKIIONOBE IUIOYHUIA HMCK-
KOYHHIIA.



5.2.2.2.2.

5.2223.

5.3.

5

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/cm?.

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 I1SO 6310:1981, ISO
6310:2001 or ISO 6310:2009. Flat
specimens according to sample type | 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.

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
ISO 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:

(@ Original brake

disc/drum;
(b) Identical brake disc/drum;

replacement

This test is included for conformity of production

purposes. Minimum values and the tolerances to be
agreed with the Technical Service.

52222

5.2.2.2.3.

5.3.

3aMEHCKH CKJIOTIOBH KOYHMX oOmora 3a
KOje ce Tpakh XOMOoJIOoralyja ce HUCHHTY]y
Ha CMUIAjHy 9YBpcTOly Yy cCKIagy ca
craggapgoM 1SO 6312:1981 wm SO
6312:2001. CkiomoBu KOYHHX oOiyora ce
MOTY IMOJCIHMTH Ha JBa WM TPH Jena y

cklmaxy ca  MoryhHocTMMa — MCHHTHE
amaparype.
MuHuMaNHa  TOpUXBaTJbUBA  CMHIAjHA

uppcToha uznocu 250 N/cm?.
CrunsuBoCcT

3aMEHCKH CKJIONOBH KOYHHX o00Jiora u
3aMEHCKe 00JIore J000II-KOYHHIIEC 33 KOje
ce TpaXXH XOMOJIOTalMja ce HUCIUTY]y Ha
CTHUIL/LUBOCT y CKIAAy ca CTaHAaploM
ISO 6310:1981, ISO 6310:2001 wiu
ISO 6310:2009. Mory ce KOPUCTHTH
PaBHU Y30pIH KOjH OAroBapajy y3opiuma
tuna [.

BpenHOCTH CTHIIJBUBOCTH HE CMeEjy Jna
npenase 2 % Ha TeMIepaTypu CpeanHe U 5
% na Temmneparypu oa 400 °C y cayuajy
CKJIONOBA IUIOYHMIIA TUCK-KOYHHIIA, K0 U 2
% Ha Temmneparypu cpeaune u 4 % Ha
temneparypu oxa 200 °C y cayuajy
CKJIOTIOBA TMAamy4ya KOYHHUIIE W KOYHHX
o0Jora 100OII-KOYHHUIE.

Tspnoha marepujana’

OBaj 3aXTeB ce OJHOCH KaKO Ha CKOIOBE
KOYHHX 00JI0Ta 1000MI-KOYHHUIIA TAKO U Ha
KOYHY 00JIOTY HOOOII-KOYHHUIIE.

3aMEHCKH CKJIOMOBH KOYHHX 00JIora WIIH
3aMEHCKe 00JIore J000II-KOYHHIIA 332 KOje
ce TpaKM XOMOJOTraluja ce UCIUTY]y Ha
TBpAoOhy y ckmamy ca cranmapaoMm 1SO
2039-2:1987.

Tepnoha ¢pukumoHor warepujana Ha
(pUKIMOHO] TNOBPUIMHU  je  jeiHaKa
MIPOCEYHO]  BpeIHOCTH J00MjeHo] Ha
OCHOBY IleT y3opaka oOjora W3
Pa3IMuUTHX MPOM3BOAHUX cepHja (aKo MX
nMa), Kao pe3yiaTaT IeT  Mepema
M3BPILICHUX Ha Pa3IMYUTHM MECTHMa Ha
CBaKoj KOYHO] 007103M.

TexHWYKH 3aXTEeBU 3a XOMOJIOTAIH]y
3aMEHCKOT KOYHOT JI0001I1a WIH 3aMEHCKOT
KOYHOT JTUCKa

CBu 3aMeHCKH JneioBH Tpeba ma Oymy
oJIeJbeHU y 4 rpyrme:

(a) opuruHanHu 3aMEHCKHU
nuckoBu/nodomy;

KOYHH

(6) wumeHTHYHM KOYHU TUCKOBH/100OIIH;



5 OBo wucnMTHBAaEmE je YK/bydeHo 3a moTpebe

(c) Equivalent disc/drum; yTBplHBarma ca0bpasHOCTH HPOU3BOIEHE.
. MuHuMmanHe BpEAHOCTH M ToliepaHuje he Outu
(d) Interchangeable disc/drum. JedUHICAHE Y IOTOBOPY C TEXHHUKOM CITYKOOM.
Depending on its group, the replacement _
brake disc or drum has to pass the (8) exupanenTHH AuckoBH/n0GOMIHK;
following tests: (r) wu3MEHJbUBH AMCKOBH/TOOOIIIH.

Y 3aBUCHOCTH O] rpyne, 3aMCHCKHN KOYHH

s 38 ek win pobomn tpeda na npohe cneneha
23 S é - [ UCIUTHBAKA:
= — -
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ja e = © N 3 § 3 S §
D o g S S 2 = S N =
o= o SY8SS| o3 S
__ 32 el =2 § 3 2
Original No No No £3 S| 3 : S S 3
replacement SR g58 s8¢
parts §§~U§ SR gga
Identical No No No ° =
parts Opurunanau He He He
3aMCHCKH
T CJIOBU
Equivalent No No Dynamometer A
parts test Wnentnunu He He He
JCJIOBU
Interchangeable |Vehicle  |Vehicle Dynamometer
parts test or test or test ExsuBanentan | He He HcrutuBame Ha
alternative |alternative JeTI0OBH JMMHAMOMETpPY
dynamo- [dynamo-
meter test |meter test VI3MeHIbUBH HWcnutuBa |McnutuBa | McnntuBame Ha
JCJIOBU HBE BO3WIA |KBE BO3WIA | AMHAMOMETPY
HIIN HIIN
AJITEPHATU |AJITEPHATU
BHO BHO
HUCIIMTUBA |HUCIIUTHBA
The test requirements for brake discs and e Ha e Ha
drums for vehicles of categories M and N AUHAMOME | AMHAMOME
are detailed in Annex 11. TPy TPy
The test require_ments for brake discs and 3axTeBH 3a MCIMTHBAEG KOYHHX JHCKOBA
drums f_or vehicles of category O are 1 no6oma 3a Bosumma Bpere M u N cy
detailed in Annex 12. nerasbHo omucanu y [pumory 11.
5.3.1. Original replacement brake discs/drums 3axXTeBH 3a MCIUTHBAE-E KOYHHX JHCKOBA
u z[060111a 3a BO3uJa BpCTC O Cy ACTAaJbHO
5.3.1.1.  Original replacement brake discs/drums ormcann y [puory 12.
are exgluded fro_m the scope of this 53.1. OpHruHajIHU 3aMEHCKH KOYHU
_Regu_le}tlor) provided _they_ carry an JUCKOBH/106OIIH
identification code as defined in paragraph
2.3.2. affixed in such a way as to be 5.3.1.1.  Opurunanau 3aMEHCKHU KOYHU
indelible and clearly legible. JIUCKOBH/ZIO0OIM  MCKJbYYCHH  CY W3
nmojipydja mpuMeHe oBor [IpaBuiIHHMKa IO
) ) YCIIOBOM Ja TIOCTOjH HACHTH(UKAIMOHA
5.3.2. Identical brake discs/drums 03HAKa KOja je¢ jacHA M HEM3OPHCHBA, a
53.2.1. The applicant for approval shall Koju je nedumncana y crapy 2.3.2.
demonstrate to the approval authority that 5.3.2. VIeHTHIHY KOYHH JUCKOBI/10601H
he supplies the brake discs or drums to the o
vehicle manufacturer as original 5.3.2.1. TlomHocwmiall 3axTeBa 3a XOMOJIOTAIH]Y je
equipment of the vehicles/axles/brakes AyxaH —Ja  HaJUIKHOM  OpraHy — 3a

XOMOHOFaHI/ij JOKaXe 1a 10CTaBJba KOUYHEC



mentioned under Annex 1B point 4. In JUCKOBE WM  jgobolie  mpousBohauy

particular, the brake discs or drums shall BO3WIA  KAa0  OpPHIHMHAIHY  OMpeMy
be produced under the same production BO3MJIa/OCOBHHE/KOYHUIIE M3 Tauke 4
and quality assurance systems and Ipunora 1b. HapouwuTto, KOYHH IHCKOBU
conditions as for the original parts WA 71000 MOpajy OWTH MPOM3BEICHH
pursuant to paragraph 2.3.1. O]l KCTUM TIPOU3BOIHUM YCIOBHMA H Y3

NPUMEHY HCTHX CHCTeMa OCHIypamba
KBAIUTETa KAa0 OPHIMHAJIHU [EJOBH, Y
CKJIagy ca craBoM 2.3.1.

5.3.22. Since the identical brake discs/drums
fulfils all requirement as the Original part
no testing requirements are prescribed.

5.3.2.2. Ilomro HICHTUIHHA KOYHH
. . HMCKOBH/J00OIIHN HCIIYH-aBajy CBE YCIIOBE
5.3.3. Equivalent replacement discs or drums A A y 9y Y
Ka0 M OpPUTHHAJHU JIe0, 3aXTeBH 3a
5.3.3.1.  Geometric requirements UCIIUTHBAGE HUCY MPOITHCAHH.
The brake discs or drums shall be identical 5.3.3. EKBUBaJIEHTHH IUCKOBH WIH TOOOLIN

to the original brake disc or drum in
respect to all dimensions, geometric
features and basic design. KouHu TUCKOBU WK 000N peMa CBUM
CBOjJUM  IHMMEH3WjaMa, T'€OMETPHjCKIM
KapaKkTepUCTHKaMa u OCHOBHHM
KOHCTPYKTUBHHMM MapameTpuma Tpeba na
Oyly UICHTHYAHU OPUTHHAIHUM KOUYHUM

5.3.3.1. Teomerpujcku 3aXTeBH

5.3.3.1.1. For discs the following maximum values

shall be met:
NUCKOBUMA UJIA 1OOOIINMA.
M2, M .
M, Ni, sz N33 5.3.3.1.1. V¥V cuyuajy nuckoBa, Tpeba o00e30equTH
04, O2 03” 04’ cnenehe MakcUMallHE BPETHOCTH:
Thickness variation 0.015 mm 0.030 mm Mo N M2 M3
1 1
"A. Nz, N3,
Cheek thickness variation 1.5mm 2.0 mm O, 02 023 034
(for ventilated disc only) Oxcryname ae0brHe 0.015 mm 0.030 mm
Lateral run-out friction 0.050 mm* | 0.15 mm” OncTyname 1ebmune 1.5 mm 20 mm
surface _ jacTyunha (camo 3a
Location bore variation H9 H9 BenTHIMpajyhe ANCKOBE)
- - . bouno xabame dppukunone | 0.050 mm* | 0.15 mm”
Top hat" parallelism 0.100 mm 0.100 mm TOBpIIIHHE
Location face flatness 0.050 mm 0.050 mm OO;C:;’;MM CPEAIIITRET HO HO
Friction surface roughness™ | 3.2 um 3.2um Mapanessoct nokonua 0100 mm 0.100 mm
PaBHOCT ueoHe cTpane 0.050 mm 0.050 mm
* nlain the case of a floating disc.
" Ra-value according to SO 1302:2002. XpanaBoct GppuKIHOHe 3.2um 3.2um
nospumHe
5.3.3.1.2. For drums the following maximum values * HIIy cyuajy mmmsajyher ancka.
shall be met: ™ Bpemnoct Ra y cknany ca cranaapaom ISO 1302:2002.
Mz, M3 .
Mz, N, No. Na 5.3.3.1.2. ¥V cuyuajy noboma, Tpeba o00e30emuTH
01, Oz 03, Os ciieiehe MakcMMaiHe BpeTHOCTH:
Radial run-out friction 0.050 mm 0.100 mm Ma. Ms
surface Mz, Na, No, Ns
Location bore variation H9 H9 01, 02 O3 Os
. Pagujanao xabame 0.050 mm 0.100 mm
Ovality 0.040 mm 0.150 mm (bpHKIHOHE MOBpIIHHE
Location face flatness 0.050 mm 0.050 mm Oxetynarbe cpeiiser HO HO
0TBOpa
Friction surface roughness* |3.5 um 3.5 um OsanHoct 0.040 mm 0.150 mm
N : PaBHOCT yeone cTpane 0.050 mm 0.050 mm
Ra-value according to 1SO 1302:2002.
XpamnaBocT (pUKINOHE 3.5um 3.5 um
noBpuInHe *

* Bpeanocr Ra y cknany ca crangapaom 1ISO 1302:2002.



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.
5
= c S
g g _%
g 538 ag 58| 32
5 g§-2/808 25| 82
z SL3|838| 2= | 23
g |gBE|°<B| 3% |32
> - g
_g 2
w
Carbon 3.20 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) 2.30 220 | 220 | 2.20
Manganes Min Min Min Min
e Content 0.40 0.40 0.40 0.40
(per cent)
Chromiu Max Max | 0.30 | Max
m Content 0.35 0.35 - 0.25
(per cent) 0.60
Copper - 0.30 | 0.30 | Max
Content - - 0.40
(per cent) 0.70 | 0.70
Hardness | ISO 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?)
5.3.3.3.  Performance requirements
The part has to pass the integrity tests for
high load and thermal fatigue according to
Annexes 11 and 12.
5.3.4. 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:

(@) Type and geometry of ventilation (for
vented discs);

5.3.3.2. 3axreBn KOju ce OJIHOCE Ha
KapaKTepUCTHKE MaTepHjana u
METaTypIIKe KapaKTePUCTUKE
Jla OM 3aMEHCKHM KOYHH IHCK WU J00OII
MOTJIHA J1a C€ CMaTpajy “eKBHBAJICHTHHUM,
OHM Tpeba Ja Ipumnagajy UCToj HMOArPYIH
MaTepujalia Kao M OPHTHHATHH KOYHHU
JUCK win jobomr. Y Tabenu HCHoj cy
HaBEJICHE YCTHPH MOJTrPYIe MaTepujaia 3a
OpUTHHAJIHE JICIIOBE.
2
g ¢8R = =
sy |smolSSSo|. S| 5E
2F [SBRSIsBlsiy st
,§3 N‘z%’\f§§#§§§§§§
w SIS N NI
S & §2Q§§:Q%Q§g§§
$% |SBEriigsifsis
£ iy | £ s
&
Canpixaj 3.20 3.60 3.55 | 3.60
YIJbEHUKA - - - -
(%) 3.60 3.90 3.90 | 3.90
Canpixaj 1.70 1.60 1.60 1.60
CUITUIIN] Y - - - -
Ma (%) 2.30 2.20 220 | 2.20
Canpxaj Musn. | MuH. Min Min
MaHTaHa 0.40 0.40 040 | 0 40
(%)
Canpixaj Max Max 0.30 | Max
Xpoma 0. 5 0.35 -0.60| 0.25
(%)
Canpxaj 0.30 0.30 | Max
Oakpa - -0.70| 0.40
(%) 0.70
Tepmoha | 1ISO 650 - 190 160 180 160
npemMa 12 05 - - -230 | -200
Bpunery 248 210
(HBW)
3ate3Ha ISO 6892: | Min | Min160| Min Min
yppcroha | 1998 220 170 150
(N/mm?)
5.3.3.3. 3axTeBH KOjU C€ OJHOCE HA TEXHUYKE
KapaKTepUCTHKE
Jeo tpeba na nmpole mposepy MHTETrpUTETA
mon  moBehanmm  omrepehemem  u
TEPMUYKHM 3aMOPOM Yy CKJIamy ca
Ipunoszuma 11 u 12.
5.3.4. W3MeHIpUBH TUCKOBH WK TOOOIIN
5.3.4.1. T'eOMETPHjCKH 3aXTECBH

Kao y craBosuma 5.3.3.1.1. m 5.3.3.1.2.
TUTYC UCTE TUMEH3H]je TOJUPHE MOBPIIHHE.

V3MemuBH 3aMEHCKH IHUCK WIH 100OII
MOTy Ja c€ pa3iHuKyjy OJ OpPWUTHHAIHOT
ZIFICKa y KOHCTPYKTUBHUM
KapaKkTepUCTUKaMa Kao IITO CY:




5.3.4.2.

5.3.5.

5.3.5.1L

5.3.5.1.1.

53512

(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:

(@ The performance test according to
Regulation No. 13 or 13-H;

(b) The Comparison test with dynamic
frictional properties of the original
part;

(c) 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

(@ 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 integrated
parking brake drum);

() Mounting  (rigid, semi-floating,
floating, etc.);

() Hat (with or without integrated

parking brake drum).
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
5.3.5.1.2.3.Composite materials

5.3.4.2.

5.3.5.

5.3.5.1.

5.35.1.1.

535.1.2

(8) THO ¥ reoMeTpHUjCcKe KapaKTepPHCTHKE
BEHTUJIAIIMOHUX KaHaia (y
ClTydajy BEHTIINpajyhux auckoBa);

(6) uBpCTH WM KOMITO3UTHH JHCK HITH
nmooorr,

(B8) 3aBpmHa o0Opaza MOBpIIHHE (HIIP.
OTBODH, XKJbO0BH, UTH.).

3axTeBH KOjH C€ OJHOCE Ha TEXHUYKE
KapaKTepUCTHUKE

Jeo tpeba na npohe cnencha necnurusama
TEXHUYKMX KapaKTepUCTHKA Yy CKJIaay ca
IIpunozuma 11 u 12:

(2) wucnuTHBaEKE TEXHUYKHX
KapakTepuCcTHKa y  CKiagy ca
[paBmwrankom 6p. 13 wmm 13-H;

(6) ymopenna UCTIUTHBAA ca
IUHAMAYKHIM  CBOjCTBHMa  TpEHba
OPUTHHAJIHOT [IeJIa;

(B) wucnuTHBama HHTErPUTETA ca
nosehaHum ontepehemeM u
TEPMUYKHM 3aMOPOM.

Tun

Kounn muckoBW/mo0OIIM KOjU Ce HE
pas3iuKyjy 1o CBOjUM TJIABHUM
KapakTepHCTHKAMa, Kao MITO je HAaBEICHO
y HacTaBKy, CMaTpajy Ce WCTHM THIIOM Y

OKBUPY jenHor W3BEIITaja WA
XOMoJIoTanyje:
Kpurepujymu 3a  oapehuBame THIa

KOYHHX JICKOBA
OcHOBHa KOHCTpPYKIIHja

(2) ca unu Ge3 BEHTUIAIMOHMX KaHaja

(Ha pumep, IIyHH JIUCK,
BEHTHJINPAjyhul TUCK);
(6) xoHcTpyKIHja BEHTHJIALMOHUX

KaHaJa;

(8) mnoBpmmuHa (Hmp. ca Wk  6e3
®Jbe0OBa U OTBOPA);

(r) rmaBumHa (ca win 6€3 WHTErPUCAHOT
Jo0oIa mapKupHe KOYHUIIE);

(m) mHocau  (kpyr, momy-muiuBajyhu,

Bajyhu, uta.);

(h) moxmomnar (ca WK 6€3 HHTErPUCAHOT
Jo6o111a MapKupHe KOIHUIIE).

I'pyna marepujaia

Cmarpa ce Ja cBe Trpyle MaTepujana
(ykpydyjyhu ®W  HHXOBE  IMOATPYIIE)
MIPE/ICTaBIbajy OJIBOjeHE THUITOBE.

5.3.5.1.2.1.JIuseno reoxhe



5.3.5.1.2.4.Multi-material construction

5.3.5.2.

5.3.6.

Type criteria for brake drums

(@) 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:

2
E. 05-m-ve .
Max| ———— |=Max| —— =~
m replacement part, i m replacement part, i

5.3.6.1.
5.3.6.1.1.

With:

Vmax,i Maximum design speed of the
vehicle to which the replacement
part is fitted (in the case of trailers
Vmax, 1 1S 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.

Mreplacement 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
Ml, Mz, Nl, Nz, 01 and 02

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.Yenuk
5.3.5.1.2.3. KoMnio3utHl MaTepujaiu

5.3.5.1.2.4 Konctpyknpja Koja  CagpXH  BHIIE
MaTepHjana

5.35.2. Kpurepujymu 3a oxapehuBame THIA
KOYHMX Ho0ora

(@) rpyma wmarepmjana (HIOp. YENHK,
JIMBEHO reoxde, KOMITO3UTHI
Mmarepujan);

(6) rmaBmumHa (ca/6e3);
(B) KOMIO3HMTHA CTPYKTYpA.

5.3.6. Kpurepujymu xoju neduHMILY HCIUTHE
rpymne (yHyTap UCTOT THIIA)

VcnutuBame yHyTap HCHHTHHX Tpyna je
Moryhe 3a W3MEHJBHBE JENIOBE CaMO aKo
KOHpHUrypanuja TMOBpPIIMHE HOcadya U
(pUKLMOHE MOBPIIMHE AUCKA UMajy HUCTH
OIIIITH OOJIHK.

On cBake O HCIUTHUX Tpyma Koje cy
HaBEJICHE Y JIaJbeM TCKCTY, HajMambe jeIHa
BapujaHTa ce€ IMOJBpraBa peJeBaHTHUM
UCIIUTHBakbuMa HaBeneHuM y [lpunosuma
10, 11 nm 12. 3a ucnuTHBamkE 3aMEHCKOT
Jiena, BapujaHTa omadpaHa 3a OBy HCITUTHY
rpymy Kapakrepuiie ce HajBehum oHOCOM
KUHETHYKE  CHEpruje  mpeMa  Macu
HEMOCPETHOT 3aMEHCKOT Jiefia:

2
E. 05-m-ve_ -
Max | ———— |=Max| ———— =
m replacement part, i m replacement part, i

rme je:

Vmax,i MaKCHUMaJIHA KOHCTPYKTHUBHA
Op3uHa BO3WJIa Ha KOju ce yrpahyje
3aMeHCku  geo  (y  chaydajy
MPUKJBYYHHUX BO3MJA, y3UMa ce€ Ja
je Gp3uHa Vimax,i HajMarbe 80 km/h)

m UCIIUTHA Maca Kako je Ae(hUHHUCAHO
y craBy 3.2.1.2 Ilpumora 11 u
craBy 3.2.1.2.

mreplacemen[ part,i Maca 3aMCHCKOT JAciia
oxrosapajyher Bo3uia.

5.3.6.1. 3aMeHCKH KOYHH JUCKOBH

5.3.6.1.1. Kpurepujymu 3a (opMHUpame HCIHUTHHX
rpyna y ciydajy 3aMEeHCKHUX KOYHHX
JIMCKOBa 3a BO3WJIA Koja TPHUNIANajy
BpCTamMa M1, Mz, N1, Nz, 01 nu Oz

5.3.6.1.1.1. McriuTHa rpymna 3a HCIIUTHBAaEka HABEACHA
y Ipwiory 11, craBoBu 1-4, wiu [Ipuory
12.

OBa ucrnmTHA rpyna o0yxBaTa CBE KOUYHE



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
Mg, N3, O3 and O4

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
M1, M2, N1, N2, Oz 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
M3, N3, 03 and 04

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

JIUCKOBE KOJI KOjUX OJICTYNMAamE CHOJHHOT
npeyHnka Huje Behe og 6 mm, a
oIcTyname AeOspiHe aucka Huje sehe ox 4
mm.

53.6.1.1.2.YV cayuajy Kopumhema pa3sIHIATHX
MaTepHjaa y UCTOj TPYIH MaTepujania, 3a
CBaKM TOjeJMHAYHA MaTepHjal IMOTpeOHO
jé mocTaBHTH MOKaze Koju MOTBphyjy
ycknalheHocT ca nporcuma npensuljeHum
y [punory 11 wm Ipunory 12.

5.3.6.1.2. Kpurepujymu 3a ¢GopMmupame HCIHUTHHX
rpyna y ciydajy 3aMEHCKHUX KOUYHHX
JUCKOBAa 3a BO3WIa KOja TMPHIAIAjy
Bpctama M3, N3, Oz 1 O4

5.3.6.1.2.1. McniuTHa rpyna 3a UCIUTHBama HABEACHA
y Hpwunory 11, craBoBu 1-4, wnu punory
12.

OBa ucnuTHA rpymna o0yxBaTa CBE KOYHE
JIMCKOBE KOJ KOJUX OJICTYMAalbe CIIOJBHOT
npeunuka Huje Behe on 10 mm, a
oJCTyname AcOpuHe aucka Huje sehe ox 4
mm.

5.3.6.1.2.2.Y cnyuajy xopumhema pas3iIn4uTHX
MaTepHjajia y UCTOj TpylH MaTepujaia, 3a
CBAaKH IOjeJIMHAYHHM MaTepHjai MoTpeOHO
je HmocTaBUTH JOKaze Koju TOTBphyjy
yCKJIal)eHOCT ca mpomucuMa npensul)eHM
y [pwumory 11 wmu [punory 12.

5.3.6.2.  3aMeHCKM KOYHH JOOOIIH

5.3.6.2.1. Kpurepujymu 3a ¢GopMupame HCIUTHHX
rpyna y cly4ajy 3aMEHCKUX KOYHHX
noboia  3a  BO3WIA KOja  MPHIIANA]y
Bpctama M1, My, N1, N2, O1 1 O.

5.3.6.2.1.1.VcnuTHa rpyna 3a UCIUTHBaMba HaBeICHA
y Hpunory 11, craBosu 1-4, unu Ipunory
12.

OBa ncrnmTHa Tpyna o0yxBaTa CBE KOUYHE
noborie KOZ KOjuX OJICTyTIAFhC
YHYTpalIber NpeyHnka noooma Huje Behe
o1 30 mm, a oACTyname MHUPHHE Maly4de
nobom-kounune Hyje Behe ox 10 mm.

5.3.6.2.1.2.Y cnyuajy xopumhema pa3IniInTHX
Marepujajia y UCTOj TPYyIu MaTepujana, 3a
CBaKM TOjeJMHAYHH MaTepHjas MOTpeOHO
jé JMOCTaBHTH J0Ka3e KOju MOTBphyjy
yckiaheHocT ca mponucuma npeaBuheHum
y Ipuory 11 wau [puiory 12,

5.3.6.2.2. Kpurepujymu 3a (opMHpame HCIHTHHX
rpyna y CIy4ajy 3aMEHCKHX KOYHHX
Joboma 3a BO3WIAa KOja NpUIAnajy
Bpcrama M3, N3, Oz u O4

5.3.6.2.2.1.VcniuTHa rpyna 3a UCHUTHBamba HaBeIeHA
y Ipunory 11, craBoBu 1-4, unu I[Ipunory
12.



the inside diameter of the drum and by
more than 40 mm as regards the shoe
width of the drum brake.

5.3.6.2.2.2.1n the case of different materials within a

5.3.7.

5.3.7.1.

5.3.7.2.

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):

(@) 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;

(c) Mounting flange thickness;

(d) Pitch circle diameter of fixing
holes/studs;

(e) Number of fixing holes/studs;
(f)  Mounting flange diameter;

(@) 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

(i)  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

5.3.6.2.22.Y

5.3.7.

5.3.7.1.

5.3.7.2.

OBa ucnuTHA rpyna o0yxBaTa CBE KOUYHE
noboiie KOJL KOjuX OJICTYTIAC
VHyTpaIlleT TpevHnka nodoma Huje Behe
on 10 mpomenara (y OJZHOCY Ha HajMamy
BPEIHOCT), @ OJCTYNAke IIMPUHE TaIyde
nobomr-kounute Huje Behe ox 40 mm.

ciydajy  kopuimmhema — pa3IHIUTHX
MaTepHjalia y UCTOj TPYIH MaTepujana, 3a
CBaKU TOjeIMHAYHA MaTepHjal MOTPEOHO
je JIOCTaBUTH JI0Ka3e KOjU MOTBphyjy
yckiaheHocT ca mporicuma npensuljeHum
y [punory 11 wu Ipunory 12.

daktopu Kkoje Tpeba y3eTH y 003up
MPUJINKOM  OIIGHE 3aMEHCKHX KOYHHX
IMCKOBa/mo0oIa

I'eomeTpujcke mpoBepe

VY mnopehemy ca OpUTHHATIHNAM JETIOBHMA,
IpoBepaBa ce YyCKIal)eHOCT 3aMEHCKHX
KOYHUX JUcKoBa/moboma ca cienehum

BakehM  KapakrepucTukama  (BHIETH
takole [Tpuor 10):
(d) mpeunuk JcKa/modoia,

yKJbyuyjyhu mnpeuHuke GpuKIHOHE
noBpuuHe (y Ciy4ajy ITUCK-KOYHHIE
ca yrpaheHuM 1000110M 3a MapKUPHY
KOYHHUIy, Tpeba TpoBepuTH o00a
MIPEYHHKA);

(6) ne6spuHa qucKa (MOYETHE MUMEH3H]jE
W MUHHMMAaJIHO JI03BOJBEHO Xabame) -
BeJMIMYMHA n3Mel)y MOBpIIMHE HOCava
U CroJbHe (GPUKIHOHE TTOBPIIKHE;

(B) neGspuHA MPUPYOHHIIE 38 MOHTAXY,

(r) TpPEeYHHUK MMOICOHOT KPyra HA KOME Ce
HaJla3e OTBOPH/IIMHOBH 32 MOHTAXY;

(m) 6poj oTBOpa/MMHOBA 32 MOHTAXY
(h) mpeyHUK MOHTa)XKHE MPUPYOHHMIIE;

(¢) Tun nopaBHama (Ha  TpHMep,
LEHTPAJHU pyKaBall WIM BHjUH 32
MOHTaXXY/IIMHOBH);

(k) y chaydajy KOYHHX JHUCKOBa ca
yrpaljeHuM nobomuMa 3a MapKupHy
KOYHMIly, IIMpHHA  (QPHUKIIHOHE
MOBpIIMHE M OWJIO KOT JKJbeba 3a
TeMIepaTypHy KOMICH3aIH]Y;

(3) MHomatHo, y ciy4ajy BeHTHIHpajyhnx
KOYHMX JUCKOBA:

() Tun BeHTHIANM]jE
(YHyTpalImba/CIIosballlba);

(if) ©6poj pebapa u cTyOOBa,;

(iii) aumensuje
KaHaJa.

BCHTHJIAIIUOHOI'

yHyTCTBa 3a 6anch1/IpaH,e



5.3.7.3.

5.3.7.4.

5.3.8.

6.1.

6.1.1.

6.1.2.

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

5.3.7.3.

5.3.7.4.

5.3.8.

6.1.

6.1.1.

6.1.2.

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.

VYhoyrctBa 3a OalgaHCHpame 3aMEHCKUX
JUCKOBa/noborna tpeba na Oyny y ckiamy
ca CMepHHIIaMa Koje Ce OJHOCe Ha
OpHUTHHAIIHE JIEJIOBE KOjU CE 3aMembY]y.

[Iporera crama xabama (QPUKIMOHUX
MOBpIINHA

Oga mporeHa Tpeba na Oyne y ckiamy ca
KpHUTEpHjyMUMa Mpou3Bol)ada BO3HIIA.

HcnutuBama

Craka ucnuTHa rpyna (euaetu ctas 5.3.6)
yHyTap oxpeheHOr THMHAa  3aMEHCKHX
KOYHUX JUCKOBa/mobomia (BUACTH CTaB
3.3.2) Tepba ma Oyae UCIUTaHA OJ CTpaHe
TEXHUYKE CITyxk0e.

W3BemTaj 0 HCIMTHBAY

CactaBiba ce W3BEIITAa] O HCIUTHBAKY,
gnju he cagpxaj, y HajMamwy pyKy, OuTH y
CKJIamy ca cajapkajeM JAe(QUHUCAHUM Yy
IIpunory 13 osor [IpaBunHuka.

IlakoBame ¥ 0O3HAYABAH-€

3axTeBH KOjH C€ OIHOCE Ha TAaKOBame U
O3HAauaBamke THIA CKIOIA 3aMEHCKHX
KOYHUX 00Jiora, THIIA 3aMEHCKE KOYHE
obisore WM 3aMeHCKe o00iore moOorI-
KOYHUILIE:

3aMEHCKH CKJIOMOBH KOYHMX 00JIOra WIM
3aMeHCKa 00J10ra 100011I-KOYHHUIE, KOjU CY
y CKJIagy ca THIIOM OJOOpEHHM mpeMa
oBoM [IpaBmiHHMKY, HWCHOpYy4yjy ce Ha
TPXKUIITE y KOMIUIETHMA 32 OCOBHHCKE
cHCTEME.

CBaku OCOBHMHCKH CeT Tpeba ja ce Halla3u
Yy XEpPMETHYKH 3aTBOPEHO] aMOasiaxH,
HAa4YMBEHO] Tako Ja CE€ MOTY OTKPHUTH
TParoBH MPETXOHOT OTBaparba.

CBako  IaKoOBame cienehe

uH(popmanuje:

CalIpXKu

Bbpoj 3aMeHCKHX CKIIOMOBa KOYHHUX 00JIora
WIN 3aMEHCKUX 00Jyora 10000I-KOYHHIA
KOje ce HaJla3e y MaKoBamYy;

Hazus npousBoljaua wiu BEroB 3alITHTHU
3HAK;

Mapka ¥ THUN 3aMCHCKHX CKJIOIIOBA
KOYHUX o00J0ra WM 3aMEHCKHX o0Jiora
IOOOII-KOYHMIIA,

Bo3una/ocoBuHe/kouHHMIIE, 3a KoOje je
cajpXaj TaKoBama 0JA00pEH;

XoMmojJioranoHa O3Hakxa.

CBako TmakoBame Tpeba na caapxu
yIyTCTBA 3a yrpajlmy Ha JEJAHOM O]



6.1.4.1.

6.1.4.2.

6.1.4.3.

6.1.4.4.

6.1.5.

6.1.5.1.
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.

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;

6.1.4.1.

6.1.4.2.

6.1.4.3.

6.1.4.4.

6.1.5.

6.1.5.1.
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.

ciryxOennx jesuka ExoHOMCke KommcHje
OYH 3a Esponmy (ECE), nonymeno
onrosapajyhM TEKCTOM Ha je3UKy 3eMJbE
y KO0j0j je mponaTo:

Ca cmennpuaHIM
noMohHe JeoBe;

pedepernama  Ha

HaBogehn ma 3ameHcke ckiionoBe oOJiora
KOYHMIIA WM 3aMEHCKe o0Jore mgo0orr-
KOYHHUI[a Tpeba MCHATH MO0 OCOBHHCKUM
CEeToBUMa

VY ciydajy 3aMEHCKHX CKJIOMOBa 00Jiora
KOYHHI[A, Ca OIIITOM H3jaBOM KOjOM C€
ckpehe maxma Ha cienche acrekre:

WaTterpurer nnardpopMe KOYHUX YEIbYCTH,
OCJIOHIIA U IIapKe;

Omrrehema, nedopmamuje u Koposuja
nany4uIe KOYHe namyde;

Tunm u BennumHA 3aKOBHUIE Koja he ce
KOPHUCTHTH;

Anaty U cuiie NoTpeOHe 3a 3aKUBambE.

HdopatHo, y ciy4aj)y KOMOWHOBaHHX
KOYHHMX CHCTeMa Yy cMuciny craBa 2.9.
IpaBunHuka Op. 78 HaBome ce omobOpeHe
KOMOMHaIIMje CKIJIOIOBa KOUHUX 00JI0Ta.

3a cBaKM 3aMEHCKH CKJIOI KOUYHEe 00Jore
WIA 3aMEHCKY 00JIory J00OII-KOYHHUIIE,
cieaehn mogamm o xomonoranuju he Outn
TPajHO MPHUKA3aHH:

XomouoramnyoHa o3HaKa;

JlaTyM TNpOM3BOIME, HajMarmbe Mecel o
rOJIMHa, WK Opoj cepHje;

Mapxka u i KogHe obore.

3axTeBH KOjU CE€ OJIHOCE HAa TAaKOBAamke W
O3Ha4YaBalkbE€ 3aMCHCKUX KOYHHX JIHCKOBa
WIH 3aMEHCKHUX KOYHHUX J00OIIa.

3a CBaky jeJUHUILy KOja YJIa3ud Yy CHUCTEM
mpoxaje, Tpeba TpHKazaTH  HajMame
cienehe napopmanmje:

Bpoj nena;
VY ciy4ajy MOTOPHHX BO3HJIA:

Mapka, THII W KOMEpIHjalHA Ha3UB
BO3MJIa, OCOBUHA HaMEHEHA 3a Yrpalmby U
MepHoJ] TPOU3BOIHE BO3WIa. AKO je
MePUOJ TPOU3BO/IEE HEMO3HAT, MOXKE Ce
KOPUCTHTH pedepenma Ha
Opoj/uaeHTH(HUKAITHOHY 03HaKy
OpHUTHHAITHOT JIeJIa;

VY caydajy NpUKBYYHHX BO3wia Tpeba
KOPUCTUTU pedepenTHI 6poj /
HUACHTH(UKALMOHY O3HAKy OpPUTHHAJIHOT



6.2.1.4.

6.2.1.4.1.

6.2.1.4.2.

6.2.2.

6.2.2.1.

6.2.2.2.
6.2.2.3.

6.2.2.4.

7.1.

7.1.1.

7.1.2.

7.2.

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.

6.2.1.4.2.

6.2.2.

6.2.2.1.

6.2.2.2.
6.2.2.3.

6.2.2.4.

7.1.

7.1.1.

7.1.2.

7.2.

7.3.

Jena;

CBako TmaKoBame CaJApKU YIYTCTBA 3a
yIrpaamy Ha je3sUKy 3eMJbe Yy KOjoj ce
nmpomaje:

Ca crmemupuIHOM O3HAKOM ITOMONHUX
JIEI0BA;

Hasonehu To 1a 3aMeHCKE KOYHE JUCKOBE
wm nobomie Tpeda MEHaTH OCOBHHCKUM
CETOBHUMA.

Os3HauaBame

CBaku KOYHHM JHUCK/IOOOII OJ00peH Yy
ckiany ca oBuM llpaBuiHuKOM, Tpeba na
uMa HEW30pHUCHUBY O3HAKy Koja CaIpiKu
HajMmame cienche nHpopManmje:

HasuB  mpomsBohaua  wmimm
KOMEpIHjalHi Ha3UB,

BCTOB

Xomoorannonu 6poj;

VuyrctBo Koje omoryhaBa clembHBOCT
MPOU3BOJIHOT TIpoIieca (Ha TpuMep, JaTyM,
0poj cepuje, U3BOPHU KON);

MuHumanHa Je0jbiHA KOYHOT JMCKA WU
MaKCHMallHi  JI03BOJbEHU  YHYTpAIlEbH
HNPEYHHK KOYHOT 106011a.

HN3MeHe u npoiunpeme
XOMoJIOTanuje 3a pe3epBHe
aeJ0Be

OOaBemTeme 0 CBaKO] U3MEHH 3aMEHCKOT
Jena ce jocraBiba HajuiexkHoM oprany 3a
XOMOJIOTAIIH] Y KOju je u371a0
xomortoranujy tumna. OBo Telo Moxe:

WM J]a CMaTpa Jia U3MeHe HeMajy 3HavajHe
HETaTUBHE IIOCIEAHIE M Jla y CBaKOM
Clly4ajy OBaj 3aMCHCKH JICO jOII YBEK
HCIyHaBa yCIIOBE;

WM Ja 3axXTeBa HOBU W3BEIITa] O
I/ICHI/ITI/IBaI-By on TCXHHUYKEC CJ'Iy)K6e
HaJUIe)KHE 3a CIPOBOl)ehe HCITUTHBAbA.

IToTBpa 0 xoMoJoTanuju Wik OA0Ujamky
XOMOJIOTaIHje, 3ajeTHO ca JIUCTOM U3MEHa,
ce masbe Ctpanama y Criopazymy u3 1958.
TroJIMHE Koje MpHUMewYjy oBaj [IpaBmiHHMK
y CKJIagy ca MPOLEAYPOM HABEICHOM Y
ctaBy 4.4 uzHaj.

Hapmexxun opran Koju je IPOLIMPHO
XOMOJIOralyjy —Jojesbyje  oxaroBapajyhu
cepujcki Opoj TakBOM MpPOIIUPEHY U
obasemraBa npyre Crpane y Crnopasymy
u3 1958. roawHe KOje NpUMEHYjy OBaj
[NpaBuinHKK ImyTeM oOpacua 3a CaolIITeHe



8.1

8.2.

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.

8.4.1.

8.4.2.

8.4.3.

8.4.4.

8.4.5.

8.4.6

KOju oarosapa mozeiny aatom y Ilpuiory
1 oBor IlpaBunHuka.

CaoOpa3HocT npou3BoaAH-€

3aMeHCKU JIeNIoBU 0/100peHH MpeMa OBOM
[IpaBunHEKy Tpeba ma Oynoy MpOM3BEICHU
TaKo J]a OATOBapajy 0A00PEHOM THUILY.

CwMmaTpa ce 1a OpUTHHAIIHU JEJIOBH Ha KOje
Ce OJHOCH 3axTEB 3a XOMOJIOTAIHjy U3
cTaBa 3.2. UCIyHaBajy yCIoOBe U3 Tauke §.

Ja 6u ce MOTBPAMIO Ja Cy MHCIYEHEHU
3axTeBU U3 craBa 8.1, cmpoBoau ce
onmropapajyha  KOHTpOJIa  MPOHU3BOIELE.
Yxbyuyje KOHTPOJTY KOpUIINCHUX
CHUpPOBHHA U KOMIIOHCHTH.

Hocunan xomonoranuje, HapoanuTo, Tpeda
na:

Omoryhu na ce 3a CBaKW THII 3aMEHCKOT
CKJIOTIa KOYHMX 00JI0Ta WM 33 CBaKH THII
3aMEHCKE obore I00O0II-KOYHHIIE,
CIIpOBEIY HajMambe onrosapajyha
UCIIUTHBAa TpoIUcaHa y cTaBy 5.2.2. u
onaropapajyha HMCHUTHBama IPONUCAHA Yy
IIpunory 9 osor I[IpaBuiaHMKa Ha OCHOBY
CTaTHCTHYKE KOHTPOJIE M CEJIEKTHBHO, Yy
CKIaJy Ca  pPENOBHOM  IPOIEAYypOM
ocUI'ypama  KBaluTeTa. Y  cly4ajy
CKJIOTIOBA 00JI0T@ 32 MAapKUpHE KOYHHMIIE,
NIPUMEYjy C€ C€aMO HCIHUTHBAKE 3a
motpebe oapehuBama cmurajae uBpcrofie,
OIHCaHO y CTaBy 5.2.2.;

Owmoryhu n1a ce 3a cBakd 3aMEHCKHU JHICK U
J000I1, Ha OCHOBY CTaTUCTUYKE KOHTPOJIE
U CEJEeKTHBHO, y CKJIQAy Ca pEIOBHOM

MPOLIEAYPOM ~ OCUTypama  KBaJHTETa,
CIIPOBOJIC HajMame WCTIUTHBAbHA
mponucana y Ilpmwmory 9  oBor
IIpaBunnuka,

Omoryhu ycnocrasipame Mpoleaypa 3a
e(EeKTUBHY KOHTPOITY KBaJIUTETA
MIPOU3BOJA;

Hma npuctyn KOHTPOJIHO] ONPEMH Koja je
noTpebHa 3a MpoBepy caoOpasHOCTH
CBAKOT' 0JOOPEHOT THIIa;

AHanu3upa  pesyiraTe CBake  BpCTe
HCNUTHBaka Kako OW TpoBepuo U
oMoryhno JOCHeTHOCT KapaKTepHCTHKA
MpoM3BOJIa MNP 4YeMy C€ OCTaBJba
MoOryhHOCT 3a J/I03BOJbCHA OJCTyHAma Y
HWHIYCTPH]CKOj TIPOU3BOIBH;

Owmor th/I CBUACHTUpALC 1O0JaTaka O
pe3yiaratumMa HUCOUTUBAKbA U YYBaAmbe
MNPUIIOKCHUX JOKYMCHATa Y BPEMCHCKOM



8.4.7.

8.5.

8.5.1.

8.5.2.

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 tested 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-conformity
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.

8.5.3.

8.5.4.

8.5.5.

9.1.

nepuoay Koju je yrepheH crmopazymoM ca
AIMHUHHCTPATHBHOM CITy)00M;

Omoryhn nma Oyze y3eT HOBH y30pak M
Oyoy cHpoBeleHa HOBa HCIHMTHBamA Y
ciydajy aa Oyzae yrBphera HecaoOpa3HOCT
HEKOr  y30pka WJIM  HEKOI'  THIa
ncnutrBama. [loTpedHO je mpexy3eTu cBe
HEONXOJHE Mepe Kako OH ce IOHOBO
ycrocTaBmwia cao0pa3HOCT oxaroBapajyhe
IPOU3BOAE.

Hamgne:xxnu opraH koju  je  JOJACIHO
XOMOJIOTAIlMjy TUMIA MOXE y OWIO KOM
TPEHYTKY Ja HU3BpIIH MPOBEPYy MeTona

KOHTpoJie  caoOpa3HOCTH  Koje  ce
NpUMEHYjy  Ha  CBaky  IPOU3BOIHY
JeIMHUITY.

TokoM cBake HMHCIICKIHje, €BHACHIja O
ACIUTHBABUMa W HM3BEINTAjH O KOHTPOIHU
MIPOU3BOMELE CE TIOTHOCE HHCIICKTOPY.

WHcnekTop MoXe 1a y3Me NpPOHM3BOJHHU
y30paKk 3a WUCIUTHBAaWkE Y JabopaTopuju
npousBohaua. MuHuManHU Opoj y3opaka
ce MOXE OJPEIUTH Ha OCHOBY pe3yJrara
I[O6I/IjeHI/IX NPpUJIIMKOM HCHOHUTUBaka O
CTpaHe mmpou3Bohaua.

AKO je KBaJHTET He3aJ0BOJbaBajyhum wmiu
aKo Ce YMHHU Jia je MOTpeOHO MPOBEPHUTH
BAIUIHOCT  WCIHTHBama  Koja  Cy
CIpOBENIcHa y CKiagy ca craBoM 8.5.2.,
OHJIa HMHCIEKTOpP Yy3UMa Y30pKe KOjH ce
majby  TEXHHYKO] CIyXOHM Koja  je
U3BPLIMJIA XOMOJIOTAI[IOHA UCTIUTHBAbA.

Hapnexxnu opran Moxe Ja U3BpIIM CBa
UCIIUTHUBAA IIpoInucaHa OBUM
IIpaBunHUKOM.

Hannesxau oprad 103BoJbaBa, 10 IPaBUILy,
JeAHY WHCIEKIMjy TOIUIIbe. AKO cy
HETaTHBHH DE3yJATaTH IOOWjeHH TOKOM
jeHEe Ox OBHMX MHCIEKIHja, HaJUIeXKHHU
OpraH je aykaH Ja oMoryhu npeaysumMame
CBHX HEONXOIHHX Mepa 3a IIOHOBHO
YCIIOCTaBJbabe caobpa3HOCTH
MIPOU3BOIEK-E Yy MTO KpaheM pokKy.

Ka3snene mepe 3a
HeCao0pPa3HOCT MPOU3BOAH:€

JonembeHa  XoMmoJjoramgja  3aMEHCKOT
CKJIOITa KO4YHE 00Jiore mim obJore modorm-
KOYHHIIE y CKIIally ca OBHM [IpaBHIIHUKOM
ce Moxe moByhm ako ce He WCIyHe
3aXTEBU HaBEACHH y cTaBy 8.1.

I[OI[CJT;CH& XOMOJ'IOl"aIII/Ija 3aMCHCKOTI'
KOYHOTI z1060111a WK 3aMCHCKOI' KOYHOI'



9.2.

10.

11.

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.

JIMCKa y CKJIaay ¢ oBUM IlpaBHIHUKOM ce
MoOXKe TOBYhM aKko ce He UCIyHE 3aXTEBU
HaBEe/ICHU y CTaBy 8.1.

Axo YroBopHa ctpana y Crmopasymy Koja
npuMemyje oBaj [IpaBHIHHK TOByYe
XOMOJIOTalljy ~ Koja  je  IMPEeTXOIHO
omoOpeHa, OyXHa je ma 0e3 oxmarama
obaBecTH Jpyre YTOBOpHE CTpaHe Koje
npuMewyjy  oBaj [IpaBuwiHMK — myTeMm
obpacua 3a CaoNIUTeHE KOjU OJAroBapa
moaeny u3 Ilpunora 1A wnu Ilpunora 1b
osor IIpaBunHuka.

Hornynu npexusg
NPOU3BOAILE

AKO HOCWJIAIl XOMOJIOTAIllMje TOTITYHO
npecTaHe Jla NPOU3BOAU 3aMEHCKH €0
on06peH npema oBoM [IpaBuiHHKY, OH je
IyXaH J]a 0 TOMEe 00aBeCTH OpraH KOju je
omobpuo xomomoranujy. HakoH mpujema
peneBanTHOr CaonmrTema, OBaj OpraH je
oyxaH Ja obasectutH apyre Crpane y
Cropazymy w3 1958. rommHe Koje
npuMemnyjy oBaj [lpaBuinHHK —myTem
obpacia 3a caolIITeHe KOjH OAroBapa
mozaeny wu3 Ilpwiora 1A wmm 1b oBor
IIpaBunnuxka.

Ha3uBu u anpece
TEeXHUYKHUX CJIY:KOM
HAVIEXKHUX 32 cipoBoh)eme
XOMOJIOTALMOHMX
HCIUTHBAKA U HAIJIEKHUX
OpPraHa 3a XOMOJIOTALM]y

VYrosopHe ctpane y Cnopaszymy u3 1958.
TOJIMIHE KOje MpHMemYyjy oBaj IIpaBuiHuK,
cy nayxHe gna obaecte Cekperapujar
VYjenumeHnx Hamdja O Ha3sUBHUMa U
azgpecaMa TEXHUYKUX CIYXOH Koje cy
OJITOBOpHE 3a cnpoBoleme
XOMOJIOTAIIMOHUX HCIHUTHBAKkA, KA0 U O
Ha3MBMMa W ajjpecama yNpaBHUX OpraHa
KOju 07100paBajy XOMOJOTAlMjy ¥ KojuMa
ce JOCTaBjbajy o0Opacuu Kojuma ce
notephyje omobpeme XoMoJjoranuje WiIu
POy KEHE W MOBJIAYCH:E
XOMOJIOTalyje, WM TOTHYHH TPEKH[
MIPOM3BOMKE, a KOjH Cy M3JaTH y APYTUM
3eMJbaMa.



12.

12.1.

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 01 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,

12.1.

12.2.

12.3.

IIpena3sne oapende

On 3BaHUYHOT JlaTyMa CTyIama Ha CHary
cepuje 02 wm3MeHa u JONIyHa, HHUjeaHA
VYroBopHa CcTpaHa Koja INpHUMEHYje OBaj
[papunank nehe oxbutm ma momenwn
XOMoJIoTauyjy npemMa opoM [IpaBuitHUKY 1
CBUM HM3MEHaMa U JorryHama u3 cepuje 02.

Yak ¥ HaKOH JaTyma CTymama Ha CHary
cepuje 02  m3MeHa W  JIONMyHa,
XOMOJIOTallja CKJIONMOBAa KOYHHUX 00sora
win o0yiora A000II-KOYHHUIA Of00peHa Y
CKJaay ca oBUM [IpaBHITHUKOM ca cepujoM
01 u3MeHa W JOITyHa OCTajy Ha CHa3W, a
YroBopHEe CTpaHe KoOje MPUMEHY]y OBaj
IIpaBUIHKMK HACTaBJbajy Ja MX MPHUXBATA]y
u nehe ombutm ma omoOpe mpomupema
XOMOJIOTAIIHje Ha OCHOBY 0BOT
[Ipapunamka ca cepujom 01 m3MeHa u
JIOTyHa.

YroBOpHE CTpaHe Koje MPUMEHYjy OBaj
[IpaBunHEK HacTaBkajy na onxoOpaBajy
yrpaamy WIH  ynorpedy  3aMEHCKHX
CKJIONIOBAa KOYHUX 00j0ra ono0peHux 3a
ynotpeby y  ckiagy ca OBUM
[IpaBUIIHUKOM y HUXOBOM OPHI'MHAITHOM
00Ky 0e3 U3MeHa y BO3WIMMA KOja Cy y
ynoTpeou.



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 ...........cccoceereenennn.
2. Manufacturer’s name and address .............ceveeenee.

3. Make and type of brake lining assembly/drum
brake liNiNg? ......ccccoeveviiieeceeeee s

4. Make and type of brake 1ining..........ccccccoerrenen.

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): ........ccovvreviiriiiinienns

7. Submitted for approval on..........ccccoeviieiincnnenn

8. Technical service responsible for approval tests

Distinguishing number of the country which has
granted / extended / refused / withdrawn approval (see
approval provisions in the Regulation).

Strike out what does not apply.

Hpugor 1A

Caonureme
(makcumanau Gopmart: A4 (210 x 297 mm))

I/I3Z[aje: Ha3up HajamexxHor oprana:

0% JlonerpuBamy XOMOJIOTaIHje
[Mpommpewy xoMosoramnyje
Onbujamy XOMoIIOTaIHje
[ToBnauewmy xoMmoJoramnuje
IToTnyHOM NpeKUy MPOU3BOIKE

3aMEHCKOT CKJIONA KOYHHX 00Jora MM 3aMEHCKOM
o06JioroM n000m-KOUHMIE Y CKiany ca [IpaBuinHuKOM
op. 90

XOMOJIOTaH]ja OP.c.vevevees e [Ipommpeme 6p............
1. HasuB u ajipeca MOTHOCHOLA 3aXTEBA........c.c.v.n..
2. HasuB w agpeca mpom3Bohada........coceeveeeveeennnnne.
3. Mapka u THII CKJIOIa KOYHHUX o00iora/o0more

JTOOOIII-KOTHHIICZ .. veeveeeeeeeeeeeesereeeeeeseseeseeseenes
4, MapKa ¥ THI KOTHE OOJTOTC ....cvvervveieerieenieeneeannes

5. Bo3suna/ocoBrHe/KOYHUIE 32 KOje Ce OBaj THII
CKJIONa KOYHMX oOJjora/oBaj Tl o0Jore
J000II-KOYHUIIE KBATH(DHUKYje Ka0 OPUTHHAIHH
CKJION KOYHE o00Jyiore/opuruHagHa obJora
D1 (01010} 11650} 151701 (SHNNNRRNR

6. Bosnna/ocoBuHe/KOYHMIIE 32 KOje ce OBaj THI
CKJIOMa KOYHUX 00j0ra/oBaj THI —O00JIOTE
J00OII-KOYHUIIE KBATH(HKYje Kao 3aMEHCKH
CKJIOI KouHe oluiore/3amMeHcka obora J1o0o1m-
KOUHHIIC. +v.vvvenvesesinseseesensessesesseseesesnensesesnennesesnens

6.1. Tlopen tora, y ciay4ajy KOMOMHOBAaHMX KOYHHX
cucteMa y cMHCIy onpeadu u3 craa 2.9.
IIpaBuHUKA op. 78, omobpeHa(e)
KoMOMHanuja(e) CKIOMoBa KOYHUX 00JI0Ta! ........

7. JlaTym mosiHOIIeHa 3aXTeBa 3a OA00PEHE ............

8. TexHuuka ciyx0ba OJIrOBOPHA 3a
XOMOJIOTAIIAOHA UCTTUTHBAEBA ....vvevervsereseeneareneens

JenuucTBeHM Opoj 3emibe Koja je moxmemwia [
npowmpmia / on0una / TOBYKJIAa XOMOJIOTAlHjy
(Buneru onpende o xomosorauuju y [IpaBiiHUKY).

[penpraru HEOTPEOHO.



8.1
8.2.

10.
11.
12.
13.

Date Of teSt rePOrt.........ccoverieerereireee e
Number of test report.........cocoovveriiierierecee,

Approval
granted/extended/refused/withdrawn?

SIGNALUE...c.veiieciice e

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.
11.
12.
13.

JlaTyM M3BEILITaja O UCTIUTHBADY .......evvrverereennnns
Bpoj U3BeIITaja O UCTTUTHUBAY ....ovevvenvirerineenenen

Xowmororaryja
JI0/IeJbeHa/poLpeHa/o 0 ] eHa/moByYeHa?

VY mpuiory OBOr IOKyMEHTa JaTa je JIHCTa
JOKyMEHaTta O XOMOJOTalMju Koja cy
JICTIOHOBaHA KOJI HAJIOKHUX oOpraHa 3a
XOMOJIOTaIlnjy KOju cy 0100pHITH
XOMOJIOTAIINjy ¥ KOjH Cy IOCTYITHH Ha 3aXTEB.



Annex 1B

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 disc or a replacement brake
drum pursuant to Regulation No. 90

Approval No................. Extension No................
1. Applicant name and address..........cccoeevevevverieennn.
2 Manufacturer name and address............ccoceeevreenene
3. Make and type of brake disc/drum .......................
4

Vehicles/axles/brakes for which
the replacement brake disc
or a replacement brake drum is approved:........

5. Submitted for approval on ..o

6. Technical service responsible for approval tests

6.1. Date of teSt report ......cccoovveiiiie i
6.2.  Number Of teSt report.........ccccovveiireniiieieseieias

7. Approval
granted/extended/refused/withdrawn? ..................

10, SIGNALUIE......oeiiiieeie e

11.  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 (see
approval provisions in the Regulation).

2

Strike out what does not apply.

Hpujor 16

Caonureme
(makcumanau Gopmart: A4 (210 x 297 mm))

I/I3Z[aje: Ha3up HajamexxHor oprana:

0% JlonerpuBamy XOMOJIOTaIHje
[Mpommpewy xoMosoramnyje
Onbujamy XOMoIOTaImje
[ToBnauewmy xoMmoJoramnuje
IToTnyHOM NpeKUy IPOU3BOIHE

3aMeHCKI/IM KOYHHM JUCKOM HJIHW 3aMCHCKUM KOYHUM
noborieM y ckiany ca [IpasumHikom op. 90

XOMOJIOTAH]ja OP.c.vevevees e [Ipommpeme 6p............
1. HasuB u ajipeca MoJJHOCHOLA 3aXTEBA.................
2 HasuB w agpeca mpou3Bohada........coceeveevueenneenne.
3. Mapka ¥ TUI KOYHOT JHCKA/TO00MIA ......c.veneenee.
4 Bosna/ocoBruHe/KOYHHIIE 32 KOj€ j& 0T00peH

3aMCHCKH KOYHH JUCK
WK 3aMCHCKHU KOYHHU ,Zl06OIH: ..............................

5. JlaTym mosiHOIIIeka 3aXTeBa 3a 0A00pEHe.............

6. TexHnuka ciyx0a OJITOBOpHA 3a
XOMOJIOTAITMOHA UCITUTUBABDA ...ovvvvvviiiniiiiinninnnens

6.1. JlaTyM M3BEIITAja O UCIIHTHBAIDY ...oevereevererearennes
6.2. DBpoj U3BELITAja O UCTIUTHBABY ....cvvenverveverrernennns

7. Xowmodoraryja
J0JIEJLEHA/TIPOIIMPEHa/0101]€Ha/TIOBY€EHa? ........

O R B 16 5 1 (SO

11. VY mpunory oBor AOKyMEHTa Jara je JIHCTa
JIOKyMEHaTta O XOMOJOTalMju Koja cy
JISIOHOBAaHA KOJI HAJJIOKHHX oOpraHa 3a
XOMOJIOTaIH]y KOjH cy o100prITH
XOMOJIOTAIH]y ¥ KOjU CYy JOCTYITHM Ha 3aXTEB.

1 JemmmctBemm 6poj 3emibe Koja je momenmmma /
npoumpwia / onbuna / MOBYKIIa XOMOJIOTalHjy
(Buzety opende 0 xoMonoranuju y [IpaBmiHUKY).

2

[penpraru HenoTpeOGHO



Annex 2 Ipunor 2

Arrangements of the approval mark H3riexq XomoJioranmmoHe oO3HaKe M
and approval data MOJANH 0 0100pemy
(See paragraph 4.2. of this Regulation) (Bumetn ctaB 4.2. osor [IpaBuiHuKa)
o 8] @ ' 90 R - 02 C0359/7248 — : o 8] @ ' 90 R - 02 C0359/7248 — :
a =38 mm min. a= 8 mm MuH.
The above approval mark shows that the item [perxoana XOMOJIOTaIMOHA 03HaKa
concerned has been approved in France (E2) pursuant O3Ha4aBa Jila je pEJICBaHTHU Je0 OJM00OpeH y
to Regulation No. 90 under approval number @pannyckoj (E2) mpema IlpaBwiauky Op. 90 mon
C0359/7248. The first two digits of the approval xomonorannonum 6pojem C0359/7248. Tlpse 1Be
number indicate that the approval was granted in mudpe xoMoJIorarroHor Opoja ykasyjy Ha TO 1a je
accordance with the requirements of Regulation No. XOMOJIOTalldja OJ00peHa y CKIamy ca 3axTeBHMa
90 as amended by the 02 series of amendments. [MpaBunnuka 6p. 90, Ka0 W CBUM H3MEHaMa U

nonyHama u3 cepuje 02.



Example of pad assembly marking

7//////////7//////////7//////@
.

7///////////7//////////7////////,,
L. ]

1 - Make and type of brake lining

2 - Date of assembly manufacture and
manufacturer’s name or trade mark

3 - Approval mark

4 - Make and type of brake lining

5 - Date of assembly manufacture and
manufacturer’s name or trade mark

6 - Approval mark

Example of drum brake lining marking

1- Make and type of brake lining
2 - Date of manufacture
3 - Approval mark

HpHMep O3HaKa CKJIoIla IIo4Yuna JUCK-KOYHHUIIa

T |
W2 07 1

7///////////7//////////7////////,,
L. ]

1 - Mapka u Tin KO9HE 0o0JI0Te

2 - JlaTyMm NpOU3BOAK-E CKIIONA M HA3UB U
KOMEpLIMjaJIHA Ha3UB MPpOou3Bohaua

3 - XomosoranyoHa o3Haka

4 - Mapka 1 THII KOUHE 006JI0Te

5- JlaTym npoM3BOJib€ CKIIONA U Ha3UB U
KOMEpILIMjaJlHA Ha3UB MPOU3Bohaua

6 - XomosoranyoHa o3Haka

[Tpumep o3Hake obore 00ONI-KOUHHIIE

1- Mapka u THI KO4YHE 00I0Te
2 - JlaTyMm IIpOU3BOIHE
3 - XoMosoranuoHa o3Haka



Annex 3

Requirements  for

replacement

brake lining assemblies for vehicles
of categories M1, M2 and N1

1.

1.1.
1.1.1.

1.1.2.
1.1.2.1.

1.1.2.2.

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.

Vehicle preparation
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 in agreement with the
technical service.

Bedding (burnishing) procedure
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 Dbrake 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.

Procedure

Hpujor 3

3axTeBHM 3a 3aMeEHCKe CKJIOIOBeE

KOYHHX 00Jiora 3a BO3WJIa BpCTE
M1, M2 1 N1
1. VYcarnamenoct ca [IpaBumHukom Op. 13

1.1
1.1.1.

1.1.2.
1.1.2.1.

1.1.2.2.

wm 13-H

VcarnaieHoct ca 3axTeBuma [IpaBunHuka
op. 13 wm 13-H 1peba mokazatu y TOKy
HUCIIMTHBAaKka BO3UJIIA.

[pumpema Bo3mIa
HcmmTHO BO3MIO

Bo3unno koje je pemnpe3eHT THma(THIIOBA)
3a Koju(Koje) ce Tpakd XOMoJoramuja
3aMEHCKHX CKJIONIOBA KOYHHX oOJora
Tpeba na Oyne ONMPEeMJBCHO 3aMEHCKHM
CKJIOTIOBMMa KOYHHUX 00JIOra THIA 32 KOjU
ce TPaXH XOMOJOTalyja U MPUIPEMIbCHO
32 WCIUTHBAKE KOYHUIA y CKIaLy ca
3axteBuMa [IpaBminuka 6p. 13 u 13-H.

Koune o0nore koje ce TOABPraBajy
ucnuTuBamy ce yrpalyjy Ha oarosapajyhe
KOYHHUIIE M JIOK C€ HE YCIIOCTAaBH TpPajHH
MOCTYTIaK yXoJaBama, Ouhe oOpahuBane y
CKNIagy ca YIyTCTBHMa INpou3Bohaya y
KOHCYJITALIMjH €A TEXHUYKOM CITY’KOOM.

[ocrymak oOpane (yxonaBama)
Onumrtu ycnoBu

CkJi0n KOYHHX 00JI0Ta, KOjU Ce MOABpraBa
HCIIUTHBAY, ce HOCTaBJba Ha
onrosapajyhe  kounmme. VY  ciydajy
3aMEHCKHX CKJIONIOBA KOYHHMX o0uiora,
Tpeba KOPHCTHTH HOBE KO4HE obore.
O6nore  100OII-KOYHMIIA MOTY OWTH
MalIMHCKKM ~ oOpaljene kako Oum  ce
06e30emmio  Hajoosbe Moryhe moueTHO
npuamame u3Mehy obsora um jmoboma.
HcmutHo Bo3miio Tpeba na Oyae MOTIYHO
onrtepeheHo.

Mory ce  KOpPUCTUTH  OpUIMHAIHHU
CKJIONIOBH KOYHHX 00JI0Ta KOjHU C€ KOPUCTE
3a ymopegHa WCIUTHBama M Koju cy Beh
NOCTaBJbEHN Ha HCIWUTHOM BO3UITY, IIOJ
YCIOBOM Jia Ccy Yy HOOpOM CTamy M ja
creneH xabama He m3HocH Bume of 20%
on npBobutHe nebspuHe. He cmejy na
nMajy HukakBa omrehema, mykoTuHe, na
I0Ka3yjy 3HaKe IPEKOMEpPHE KOPO3Hje WIIN
3HaKe mperpeBama. Mopajy ce yxomaTtu y
CKJI/ly Ca JI0JIe OITKCAHUM ITOCTYITKOM.

IMoctymak



1.1.2.3.

1.2.

1.2.1.
1.2.1.1.

1

Perform a minimum 50 km driving
distance and at least 100 brake applications
at varying decelerations (at least between 1
m/s2 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/s2 (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 (M1, My or
Ni) 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 1.4.2. or
Regulation No. 13-H, Annex 3, paragraph
1.4.2.

For other than hydraulic braking systems an
equivalent input value should be used.

1.1.2.3.

1.2.

1.2.1.
1.2.1.1.

1

[Ipeheno pacrojame Tpeba na H3HOCH
HajmMae 50 km y3 mHajmame 100
NpUTHCaKka Ha [ejally KOYHUIE Ha
Pa3IMYUTUM  BPEIHOCTHMA  YCIOpEeHa
(Hajmame y omcery ox 1 m/s2 mo 5 m/s?)
mpu movdetHuM Op3mHama ox 50 km/h mo
120 km/h. TokoM TOCTyNKa yXOjaBama,
HajMame 3 IIyTa, TEMIIEPaTypHH OICET
Tpeba ma Oyme 250 °C - 500 °C 3a
CKIIOMOBE IUIOYHIIA TUCK-KOYHHIA HIIH
150 °C - 250 °C 3a ckionoBe obiora
Jo0ouI-KovHHIA (TeMIepaTypa ce MepH Ha
(pUKIMOHO] TIOBPIIMHM  JMCKA MM
nobomra). TemmnepaTypHe BpEIHOCTH He
cmejy ma Oyamy Behe oxm 500 °C 3a
CKJIOIIOBE IUIOYMIIA OUCK-KOoYHHIA u 250
°C 3a ckJionoBe o0Jiora 100O0MI-KOYHHIIA

ITpoBepa TEXHNYKHUX KapaKTEepUCTHKA

Kouemem camo jemHe ocoBmHE Tpeba
U3BpUIMTH 5 IpUTHCAaKa Ha MeAaly
KOYHHIIE pu 6p3unu y ormcery ox 70 km/h
no 0 km/h (mpenmwa ocoBuHa) U y oICcery
on 45 km/h 10 0 km/h (3aama ocoBuHa) ca
JuHeapHUM TpuTHCKOM on 4 Mpal u
noyeTHoM Temrmepatypom ox 100 °C 3a
CBAaKO 3ayCTaBJbame. [1eT y3acTOIHHUX He-
MOHOTOHMX pe3ynTata Tpeba na Oyxme y
OKBUPY JH03BOJbCHOr onctynama on 0,6
m/s*> (mpemma ocoBuHa) wiun 0,4 m/s?
(3a1ma OCOBMHA) OJ HUXOBOT MPOCEYHOT
ycropema.

AKO 0Baj 3aXTeB He Oyne HCIyHEH, Tpeba
HACTaBHUTH YXOJIaBambe Y CKIIa/ly ca CTAaBOM
1.1.2.2,, a pOBEPY TEXHUYKHX
KapakTepUCTHKa Yy CKJIagy ca CTaBOM
1.1.2.3. Tpeba MOHOBUTH.

Kounu cucrem Bo3mnma ce wucnuryje y
CKJIQJly ca 3axTeBUMa 3a oJjroBapajyhy
Bpcty Bosmwaa (M1, Mz wmmm Ny
JepuHUCAaHMM Yy cTaBoBuMa | w2,
[punora 4 IlpaBunauka Op. 13 wm y
craBoBuma | u 2, [Ipwora 3 [IpaBuiHuka
Op. 13-H, y 3aBUCHOCTH OJ] TOTa KOjHU O
oBa xaBa llpaBunHmKa je peJeBaHTaH
nmajyhu y BULY UHUILHjaTHY
XoMoJloranujy cuctema. I[lpumemyjy ce
crenehn 3aXTeBH WM UCTINTUBAHA.

CucreM pagHOT KOUeHa

HcnutuBame THma 0 ca HCK/bYYEHUM
MOTOpOM M omnTtepeheHUM BO3MWIOM, Yy
ckiany ca crasom 1.4.2. Ilpunora 4
[IpaBunnuka Op. 13 wmim craBom 1.4.2.
[punora 3 IpaswiHuka 6p. 13-H.

3a KouHe CUCTEME, OCHUM XHUIAPAYJINIHHUX KOYHUX
CHUCTEMA, ’rpe6a KOPUCTUTHU CKBHUBAJICHTHY YJla3Hy
BpEIHOCT.



1.2.1.2.

1.2.1.3.

1.2.2.

1.2.2.1.

1.2.3.

1.2.3.1.

1.3.

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 Vmax) O
Regulation No. 13-H, Annex 3, paragraphs
1.4.3.1.and 1.4.3.2.

Type-1 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

1.2.1.2.

1.2.13.

1.2.2.
1.2.2.1.

1.2.3.

1.2.3.1.

1.3.

2.1.

UcnntuBamwe THna 0 ca yKIbYYCHHM
MOTOPOM " HeonrtepeheHnM u
ontepeheHnM BO3WIOM, Yy CKIagy ca
craoMm 1.4.3.1. Ilpunora 4, IlpaBmiHHKa
op. 13 wm craBouma 1.4.3.1.
(uctiutuBame crabwiHocTH) HW 1.4.3.2.
(camMo MCTIMTHBaKE NMPH MOYCTHO] OP3UHU
V = 0,8 Vmax) mimu craBoBuma 1.4.3.1. u
1.4.3.2. TIpunora 3 IIpaBunnuka 6p. 13-H.

HcnutuBame Tumna 1 y ckiamy ca cTaBoM
1.5. Ilpunora 4 IlpaBunauka Op. 13 wm
craBoMm 1.5. Ilpumora 3 IlpaBuimHuka Op.
13-H.

ITomohHH KOUHH CHCTEM

UcnutuBawe tuma 0 ca MCKIbYYEHUM
MOTOpPOM H ontepeheHHM BO3WIOM, Y
ckragy ca craom 2.2. Ilpumnora 4
[paBuwnamka Op. 13 wmm craBom 2.2.
Ipunora 3 IlpaBuwmanka 6p. 13-H (oBo
UCIIUTHBAbE CE€ MOXE M30CTaBUTH Y
cllyyajeBUMa KaJa je OYHIJICAHO aa Cy
yTBph)EeHN 3aXTEeBU 3aI0BOJBECHH, HIP. Y
Cllydyajy CHCTEeMa 3a OJ[BOjEHO JjarOHAIHO
KOUCHE).

CucteM napkupHe KOUHHIIE

(ITpumeryje ce caMO ako ce MPUIHKOM
NapKupamba KOPUCTE KOYHHIE 3a 4YHje
obJtore ce TpaXku XOMOJIOTaIHja).

HcnutuBame cucTeMa MapKupHE KOYHHILE
Ha CTPMOj paBHH ca Harubom ox 18% Ha
ontepeheHOM BO3MILy y CKIIAay ca CTaBOM
2.3.1. TIpunora 4 IlpaBuiHuka Op. 13 wnu
UCIIUTHBAE CHCTEMa MapKUpPHE KOYHUIIE
Ha CTpMO] paBHH ca Harubom ox 20% Ha
ontepeheHOM BO3MILy y CKJIaay ca CTaBOM
2.3.1. Tlpunora 3 IIpaBunnuka 6p. 13-H.

Bosuio Tpeba 1a uCIyHH CBe pelieBaHTHE
3axTeBe 3a JJaTy BPCTy BO3MJIA HABEJCHE Y
craBy 2. Ilpwiora 4 IlpaBunnuka 6p. 13
wm craBy 2. Ilpunora 3 IpaBuiHuka Op.
13-H.

Z[OI[aTHI/I 3aXTCBU

HcnymeHOCT — TOJaTHHX — 3aXTeBa  Ce
JIOKa3yje TMPUMEHOM jemaHe oxa cienehmx
MeToJa:

UcnutuBame BO3MJIA (3acebHO

HCIIUTHBAEE OCOBHMHA)

3a 0BO HCITUTUBAKE BO3UJIO Tpeba na Oyme
onrtepeheHo, a CBaKu MPUTHCAK HA TEAITy
KOYHHUIIC Tpeba BPIIUTH Ca HCKIBYYCHUM
MOTOpPOM U Ha PABHOM ITyTY.

CucteM KOHTpPOJEC KOYCHA BO3MWIA j¢
ONMPEMJbEH MEXaHU3MOM 32 U30JIOBaHY
MPUMEHY KOYHHIIC HA MPEAmO] U 3aI0j



2.1.1.

21.1.1.

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:

2.1.1.

21.1.1.

OCOBHHH TaKO Oa C€ om0 KOja KOYHHIa
MOXE KOPUCTUTHU HE3aBUCHO jez[Ha on

apyre.

Yxomuko je ToTpeOHa XOMOJoraiuja
CKJIOIIa KOYHHX oOnora 3a KOYHHIE
Ipehe OCOBHHE, KOYHHILIE 3aIF¢ OCOBUHE
he 6utn oHeMoryheHe TOKOM HCTIUTHBAA.

Yxomuko je TOoTpeOHa XOMOJoraiuja
CKJIONIa KOYHUX 00JIora 3a KOYHHIIE 33/
OCOBHHE, KOYHHIE IpEAl’E OCOBHHE he
6uTH oHeMoryheHe TOKOM HCTIUTHBAambA.

YHopeqHo — HUCHUTHBAKE  TEXHUUKHUX
KapaKTepUCTUKAa KOUYHHUI[A Y XJIaJHOM
CTamy

YrnopenHo — HCIUTHBAKHE  TEXHHUIKHX
KapakTepUCTHKa  3aMEHCKOT  CKJIOMNa
KOYHHMX 00JI0Ta ¥ OpPUTHMHAJIHOT CKJIOIA
KOYHHX 00JI0Ta y XJIaJHOM CTamy CC BPIIU
nopehemeM pe3yiTaTa HCHUTHBAKkA Yy
ckiany ca cienehom merogom:

Tpeba u3BpIIMTH HajMambe IIECT NPUTHCAKA
HA TeJally KOYHHMIE Yy oapeheHuM
MHTEpBAJIMMA KaJia Ce CUJIa MJIM TPUTUCAK
KOjU ce NpHuMemyje Ha nenany nosehasa
CBE JIOK C€ TOYKOBHU HE OJIOKMPAjy WU JIOK
ce He JIOCTHTHE CPethba BPEIHOCT YKYITHOT
ycropema ox 6 M/SZL uim 10K ce He
NpUMeHH HajBelin JO3BOJEEHU HPHUTHUCAK
Ha MeJany KOYHHIE 3a IaTy BPCTY BO3MJIA
TIPH TI0YETHOj Op3MHU HaBEACHO] y TabeIn
UCIION:

Test speed in km/h Bpsuna moxkom ucnumuearsa y km/h
Vehicle category Front axle Rear axle Bpcma eosuna Ipedrwa ocosuna 3adrmwa ocosuna
M1 70 45 M1 70 45
M2 50 40 M2 50 40
N1 65 50 N1 65 50
The initial brake temperature at the start of [MoyeTtHa TeMmIeparypa KOYHOT CHCTEMA
each application shall be <100 °C. Ipe CBaKor MPUTHCKA Ha Iejany Tpeda na
oyne < 100 °C.
2.1.1.2.  Note and plot pedal force or line pressure 2.1.1.2. 3abenexxutuu  TpadUuKM  [pPUKA3aTH

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 CHJIE KOja JeNyje Ha Tienainy Win
BPEIHOCT NPUTUCKA Y KOYHOM BOJY, K40 U
Cpe/ilby BPEIHOCT YKYITHOT yCHOpemha IpH
CBAaKOM TPUTHCKY Ha TMENATYy W OAPCIUTH
CHUITy KOja Jieiyje Ha Meany WIH MPUTUCAK
y KOYHOM BOJAY KOjU CY HEONXOJHH KaKO
6u ce mocrturia (ako je moryhe) cpenma
BPEHOCT YKYITHOT ycropema o 5 m/s? 3a
KOYHMIIE TIPEII-eé OCOBMHE M 3 M/S? 3a
KOYHHIIE 3a[he OCOBHHE. AKO ce OBe
BPEJHOCTH HE MOTYy OCTBapUTH HpH
HajeheM 1103BOJbEHOM TIPUTHCKY Ha
nejany, OHOA CE€ Kao ajTepHaTHUBa
onpelyje cuia Koja enyje Ha meaaxy FIu




2.1.13.

2.1.2.

2.1.2.1.

2.1.2.2.

2.1.2.3.

2.2.

2.2.1.

2.2.2.

2.2.2.1.

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:

(@ Front axle 65, 100 km/h and
additionally 135 km/h where Vmax
exceeds 150 km/h.

(b) Rear axle 45 65 km/h and
additionally 90 km/h where Vmax
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

2.1.13.

2.1.2.
2.1.2.1.

2.1.2.2.

2.1.2.3.

2.2.

2.2.1.

2.2.2.
2.2.2.1.

NIPUTHCAaK Yy KOYHOM BOXIYy KOjU ce

nmpuMemwyjy Ja Ou  ce  TOCTUIIO
MaKCHUMAaJTHO YCIIOpEHe.

CwMmatpa ce na cy TEeXHUYKE
KapaKTepUCTHKE  3aMEHCKOI  CKJIOIa
KOYHUX o0yiora CciaM4yHe TEXHHYKHM

KapakTepUCTUKaMa OPUTHHAIHOT CKJIOTA
KOYHHMX 00JIOTa aKO MOCTHTHYTE CpPEeAbe
BPEIHOCTH YKYITHOT YCIOPEHa MPH UCTO]
pedepeHTHO] CHUIM WM TPUTUCKY Y
KOYHOM BOJYy y TOpHmEeM IBOTpehuHCKOM
neny nobujene kpuBe wu3Hoce 15% on
BPEIHOCTH JOOWjEHHUX Ha OPUTHMHATHOM
CKJIONY KOYHHX 00Jora.

HcnutuBame 3aBUCHOCTH (0218 6p3I/IH€

[IpumenoM cuie Ha menary KOYHHIE KOja
je nmeduHECcaHa oapembamMa W3 cTaBa
2112, TIlpmiora ®W TpH TOYETHO]
TeMIeparypu kKouHor cucrema on <100°C,
TpeOa U3BPLIMTH TPU NPUTUCKA HA TEAaTy
KOYHHMIIE NIPU cBakoj o cienehux Op3nHa:

(&) mpeama ocouna - 65, 100 km/h u
mogatio 135 km/h  rme  Vmax
npemarnryje 150 km/h.

(6) 3amma ocoBuna - 45, 65 km/h wu
nmomatHo 90 km/h  rme  Vmax
npemarryje 150 km/h.

Onpenutd MpoceyHy BPEAHOCT Ha OCHOBY
pesyiaTata 3a CBaky TIpyny oOX TpH
NPUTUCKA Ha MEJAly M OIPEAUTH KPUBY
Op3uHEe Ha OCHOBY onroBapajyhe cpemme
BPEIHOCTH YKYITHOT YCIIOpEHa.

[Ipoceune BPEIHOCTH ycropema
3abenexxeHe mpu BehuMm Op3uHamMa Tpeba
na Oyay y oncery ox = 15 % ox Bpeanoctu
3a0ene)xeHe P HajHIKO] Op3HWHU.

HUcnutusBame Ha
JTUHAMOMETPY

HWHEPLUHUOHOM

HcnutHa onpema

3a motpede OBUX HCIUTHBAKA, HHEPIUOHU
IUHaMoMeTap Tpeba nma Oyne ompemMIbeH

oxrosapajyhom KOYHHUILIOM BO3MJIA.
Hduaamomerap je MOJICTIICH 3a
KOHTHHYaJTHO Oenexeme Op3uHe
OKpeTama TOYKa, KOYHOT MOMCHTA,
MPUTHCKA Y KOYHOM BOAYy, Opoja oOpraja
HAaKOH TPUTHCKA TMeJaje  KOYHHUIIE,
BpeMeHa  KoYema W TeMIeparype

porupajyher enemMeHTa KOYHUIIE.
VYcnoBu UCIUTHBaKka

Porupajyha maca nunamomerpa Tpeba na
0JroBapa TIOJIOBUHU OCOBHHCKOT
ontepehema Hajehe mo3BoJbeHE Mace
BO3WJIa KOja je HaBeleHa y TaOelld UCTIo U



largest tyre that is authorized for that
vehicle type(s).

panujycy okperama HajBeher mHeymaTHka
JI03BOJBEHOT 3a YNOTpeOy Ha OBOM THILY
(OBMIM THITOBHMA) BO3HJIA.

Axle portion of Ocosuncko onmepelierse Hajeehe 00360.beHe
Vehicle category maximum vehicle mass Bpcma soszuna Mace 8o3una
Front Rear IIpedra ocosuna 3adma ocosuna
M1 0.77 0.32 M1 0.77 0.32
M2 0.69 0.44 M2 0.69 0.44
N1 0.66 0.39 N1 0.66 0.39
2.2.2.2.  The initial dynamometer rotational speed 2.2.22. TlouetHm 6poj oOpTaja JHHAMOMETpA
shall correspond to the linear vehicle speed Tpeba na oaroeapa JHWHEApHOj OpP3UHU
as stated in paragraphs 2.2.3. and 2.2.4. of Ha3HAYEHOI  BO3WJIA, Kao INTO  je
this annex and shall be based on the nebunHncaHo y craBoBuMa 2.2.3.-2.2.4.
dynamic rolling radius of the tyre. ogor [lpunora, a 3acHMBa ce Ha
JUHAMUYKOM panujycy KOTpJhama
MTHEYMAaTHKa.
2.2.2.3.  Brake linings submitted for test shall be 2.2.2.3. Koune o0iore koje ce TMOABPraBajy
fitted to the relevant brakes and bedded UCNUTHBakY,  IMOCTaBJbajy €€  Ha
(burnished) according to the following onroBapajyhe  kounuiie u  obpalhyjy
procedure: (yxomaBajy) y ckiamy ca ciuenchom
MIPOLETYPOM:

Burnishing phase 1, 64 snubs from 80 km/h to 30
km/h at varying line pressures:

daza yxomaBama 1, 64 xouewa mpu Op3uHu on 80
km/h mo 30 km/h mpu pasnuuutum BpemHOCTHMA

IIPUTHUCKA y KOUHOM BOZY:

Rear Rear 3aomwa 3aomwa
axle axle ocosuna | o oguma
Parameter e | brae | brake Hapaemap otoeun | wownmta | soumma
Number of snubs per cycle 32 32 32 Bpoj kouema mo MuKIycy 32 32 32
Brake speed Bp3uHa no4eTkoM Kovema
ki) P 80 80 | 80 (é’m s 80 80 80
iy 0| B ormyunana oume (e | X 3|30
E?g;al brake temperature <100 <100 <80 KHoo;;;I}IIZ (chnsnepaTypa <100 <100 <80
|(:°I(n:¢’)i| brake temperature Open Open | Open fffﬁi e’r?g/lcl:'l)epaTypa Open Open Open
Pressure snub 1 (kPa) 1500 1500 | 1500 IMpurucak kouewma 1 (kPa) 1500 1500 1500
Pressure snub 2 (kPa) 3000 3000 | 3000 IMpurucak kouewma 2 (KPa) 3000 3000 3000
Pressure snub 3 (kPa) 1500 1500 | 1500 [Mputucak kouemwa 3 (kPa) 1500 1500 1500
Pressure snub 4 (kPa) 1800 1800 | 1800 [Mputucak kouema 4 (kPa) 1800 1800 1800
Pressure snub 5 (kPa) 2200 2200 | 2200 [putncak kouema 5 (kPa) 2200 2200 | 2200
Pressure snub 6 (kPa) 3800 3800 | 3800 IMpurucak kouewma 6 (kKPa) 3800 3800 3800
Pressure snub 7 (kPa) 1500 1500 | 1500 IMpurucak kouewma 7 (KPa) 1500 1500 1500
Pressure snub 8 (kPa) 2 600 2600 | 2600 IMpurucak kouerma 8 (kPa) 2 600 2 600 2 600
Pressure snub 9 (kPa) 1800 1800 | 1800 [Mputucak kouerwa 9 (kPa) 1800 1800 1800
Pressure snub 10 (kPa) 3400 3400 | 3400 IMputucax kouewa 10 (kPa) 3400 3400 3400
Pressure snub 11 (kPa) 1500 1500 | 1500 [Mputucax kouewa 11 (kPa) 1500 1500 1500
Pressure snub 12 (kPa) 2 600 2600 | 2600 Tpurucak kouewa 12 (kPa) 2 600 2 600 2 600
Pressure snub 13 (kPa) 1500 1500 | 1500 Tpurucak kouewa 13 (kPa) 1500 150 1500
Pressure snub 14 (kPa) 2 200 2200 | 2200 Tpurucak kouewa 14 (kPa) 2 200 2200 2 200
Pressure snub 15 (kPa) 3000 3000 | 3000 Ipurrcak kouewa 15 (kPa) 3000 3000 3000
Pressure snub 16 (kPa) 4 600 4600 | 4600 Ipurrcak kouewa 16 (kPa) 4 600 4 600 4 600
Pressure snub 17 (kPa) 2 600 2600 | 2600 Ipurrcak kouewa 17 (kPa) 2 600 2 600 2 600
Pressure snub 18 (kPa) 5100 5100 | 5100 Tpurucak kouewa 18 (kPa) 5100 5100 5100
Pressure snub 19 (kPa) 2 200 2200 | 2200 Tpurucak kouewa 19 (kPa) 22 2200 2 200




Pressure snub 20 (kPa) 1800 1800 | 1800 Tpurucak kouema 20 (kPa) 1800 1800 1800
Pressure snub 21 (kPa) 4 200 4200 | 4200 Tpurucak kouema 21 (kPa) 4200 4 200 4 200
Pressure snub 22 (kPa) 1500 1500 | 1500 Ipurrcak kouewa 22 (kPa) 1500 1500 1500
Pressure snub 23 (kPa) 1800 1800 | 1800 Ipurrcak kouewa 23 (kPa) 1800 1800 1800
Pressure snub 24 (kPa) 4 600 4600 | 4600 Ipurrcak kouewa 24 (kPa) 4 600 4 600 4 600
Pressure snub 25 (kPa) 2 600 2600 | 2600 Tpurucak kouema 25 (K a) 2 600 2 600 2 600
Pressure snub 26 (kPa) 1500 1500 | 1500 Tpurucak kouema 26 (kPa) 1500 1500 1500
Pressure snub 27 (kPa) 3400 3400 | 3400 Tpurucak kouema 27 (kPa) 3400 3400 3400
Pressure snub 28 (kPa) 2200 2200 | 2200 IIputucak xouyema 28 (kPa) 2200 2200 | 2200
Pressure snub 29 (kPa) 1800 1800 | 1800 Ipurrcak kouewa 29 (kPa) 1800 1800 1800
Pressure snub 30 (kPa) 3000 3000 | 3000 Iputncak xkouerma 30 (kPa) 3000 3000 | 3000
Pressure snub 31 (kPa) 1800 1800 | 1800 IMpurucak kouerma 31 (kPa) 1800 1800 1800
Pressure snub 32 (kPa) 3800 3800 | 3800 Ipurucak kouerma 32 (kPa) 3800 3800 3800
Number of cycles 2 2 2 Bpoj uuknyca 2 2 2

Burnishing phase 2, 10 stops from 100 km/h to 5 km/h
at 04 g deceleration and increasing initial
temperatures:

daza yxonmaBama 2, 10 3aycTaBibarba IpH Op3UHH O]
100 km/h mo 5 km/h y3 ycrmopewe ox 0,4 ¢ wu
noBehame BpeIHOCTH MOYETHE TeMIepaType:

Rear Rear 3aomwa 3aomwa
axle axle 0COBUHA 0COBUHA
Parameter Front Disc Drum Tap memap Ipeorwa | Juck- Jobow-
axle brake brake ocosuna | Kounuya | KouHuya
Number of stops 10 10 10 Bpoj 3aycrasibama 1o 10 10 10
per cycle LMKITYCY
Brake speed Bp3uHa mo4eTkoM Kodema
(km/h) 100 100 100 (km/h) 100 100 100
Release speed bp3uHa npuimkom
(km/h) <5 <5 <5 ornymrama kounune (km/h) <5 < <5
Deceleration level (g) 0.4 0.4 0.4 Crenen ycropema (g) 0.4 0.4 0.4
Maximum pressure 16000 | 16000 | 10000 Maxcumanim npuTicax 16000 16000 | 10000
(kPa) (kPa)
Initial temperature 1 (°C) <100| <100 <100 IMouerna temneparypa 1 (°C) | <100| <100 <100
Initial temperature 2 (°C) <215| <215 <151 IMouerna temmneparypa 2 (°C) | <215| <215 <151
Initial temperature 3 (°C) <283| <283 <181 IMouerna temmneparypa 3 (°C) | <283 | <283 <181
Initial temperature 4 (°C) <330| <330 <202 IMouerna temneparypa 4 (°C) | <3 0| <330 <202
Initial temperature 5 (°C) <367| <367 <219 IMouerna temmneparypa 5 (°C) | <367 | <367 <219
Initial temperature 6 (°C) <398| <398 <232 IMouerna temmneparypa 6 (°C) | <398 | <398 <232
Initial temperature 7 (°C) <423| <423 <244 IMouerna temmneparypa 7 (°C) | <423 | <423 <244
Initial temperature 8 (°C) <446 | <446 <254 [Mouerna temneparypa 8 (°C) | <446 | <446 <254
Initial temperature 9 (°C) <465| <465 <262 [Touerna temneparypa 9 (°C) | <465| <465 <262
ED(I:t;aI temperature 10 <483| <483 <270 goc‘;eTHa temreparypa 10 <483| <483 <270
Number of cycles 1 1 1 Bpoj nuxiyca 1 1 1

Recovery, 18 snubs from 80 km/h to 30 km/h at line
pressure of 3 000 kPa:

Crabunmmsanyja, 18 xouema npu Op3uam ox 80 km/h
10 30 km/h ca npurnckom y xouHoM Boxy ox 3.000
kPa:

Rear Rear 3aomwa 3aoma
axle axle 0cosuHa | ocosuma
Parameter Front Disc Drum Iapavemap Ipeowa | [uck- Jobow-
axle brake brake 0Cco8uUHA | KOUHUYA | KOYHUYA
Number of stops Bpoj 3aycraBibarma 1o
per cycle 18 18 18 LHUKITYCY 18 18 18
Brake speed Bp3uHa noyeTkoM Kouema
(km/h) 80 80 80 (km/h) 80 80 80
Release speed Bp3una npumkom 30 30 30
(km/h) 30 30 30 ornyuitama kounuie (km/h)
Pressure (kPa) 3000, 3000 3000 ITpurucax (kPa) 3000, 3000 3000




Initial brake temperature

(°C)

<100| <100 <80

[louerna Temneparypa
xounuie (°C)

<100| <100 <80

Final brake temperature

Kpajma Temneparypa

Huje Huje Huje

°C o ehu- edu- eu-

) Open Open Open xoumme (°C) I—?I/I((};Ha IfH((:i;.Ha Ifngz)n{a

Number of cycles 1 1 1 bpoj nukiyca 1 1 1

2.2.2.4.  Perform 5 brake applications from 80 km/h 2.2.24. Bpmmu ce 5 nputHcaka Ha Tieiary KOYHHUIIE

to 0 km/hat a line pressure of 4 MPa and npu Opsune ox 80 km/h mo 0 km/h ca

with an initial temperature of 100 °C for MPUTHCKOM y KOYHOM Boxy on 4 MPa u

each stop. The 5 consecutive non- moueTHOM Temmeparypom on 100 °C 3a

monotonic results must remain within the CBaKo 3aycTaBJbame. IleT y3acTonmHuxX He-

tolerance of 0.6 m/s? of their mean fully MOHOTOHMX pe3yiarata Tpeba na Oyae y

developed deceleration. OKBHpPY J03BOJbeHOI ojcTymama ox 0,6
M/$? 0 HHUXOBOT TMPOCEYHOT YKYITHOT
ycropema.

If this requirement is not fulfilled the first Axo 0Baj 3axTeB He OyJe UCIyEH, Tpeba

part of the bedding procedure "Burnishing [MOHOBUTH TIPBH JICO MOCTYIKA YXOJaBaba

Phase 1" must be repeated until the »Paza yxomaBama 1“ cBe JOK ce He

required performance stability is achieved. ITOCTUTHE notpedHa CTabHITHOCT
TEXHHYKUX KapaKTePHUCTHUKA.

2.2.2.5. The use of cooling air is permitted. The 2.2.25. Jlo3BosbeHO je kopuiiheme Baszayxa 3a

speed of the airflow during the brake xnajere. bBp3uHa cTpyjama Basmyxa

application at the brake shall be: OPUIMKOM MPUTHUCKA HA MEJAy KOUHHIIE
Tpeba ga Oyne Kako cienu:

Vair = 0.33 v Vair = 0,33 v

Where: rue je:

v = vehicle test speed at initiation of V = WchnuTHA Op3WHA BO3WJIA HA MOYETKY

braking. KOYEema.

2.2.3. Cold performance equivalence test 2.2.3. YHopeaHo — UCIUTHBAKBE  TEXHHYKHX
KapaKkTepUCTHKA KOYHHIA Y XJIaJHOM
cTamy

A comparison of the cold performance of YHopeaHO — UCIUTHBAKBE  TEXHHYKHX
the replacement brake lining assembly and KApaKkTEPUCTHKA  3aMEHCKOT  CKJIOMa
the original brake lining assembly shall be KOYHHMX 00JIora M OPHTHMHAIHOT CKJIOIa
made by comparing the results of testing to KOYHMX 00JI0Ta y XJIaJHOM CTamy C€ BPIIU
the following method. nopehemeM pesyirara HCHUTHBAabkA Yy
CKIaay ca ciaeaehoM MeToIoM.
2.2.3.1.  From the initial speed of 80 km/h for M; 2.23.1. TIlpu mouerHoj Op3unu om 80 km/h 3a
and Ny and 60 km/h for M, and with brake Bosmwna Bpcre Mi; m N1 m 60 km/h 3a
temperature < 100 °C at the start of each Bo3wia Bpcte My W mpu Temmeparypu
application make a minimum of six brake kouHor cucrema < 100 °C, 3a cBako
applications at spaced intervals of line NpoOBEpPY, BpIIM CE€ HajMame IIEeCT
pressure up to a mean fully developed NpUTHCaKa Ha TeJaly KOYHHIE Yy
deceleration of 6 m/s. oJpeheHnM WHTEepBaJMMa IPUTHCKA Yy
KOYHOM BOIYy CBE JIOK CE€ HE IIOCTHIHE
CpelEba BPEIHOCT YKYITHOT yCropema o/ 6
m/s?.
2.2.3.2.  Note and plot line pressure and mean fully 2.2.3.2. 3abenexxutd W rpadUuKd  IPUKA3aTH

developed  deceleration  for  each
application, and determine line pressure
required to achieve 5 m/s?.

BPEAHOCTH IIPHTHCKA Y KOYHOM BOLY U
Cpeliby BPEOHOCT YKYITHOI YCIIOpema 3a
CBAaKO IIPOBEPY, M OIPEIUTU NPHUTHCAK Y
KOYHOM BOJY KOjU je HEOIXOJaH Kako O
ce IOCTHIJIA NPOCEYHA BPEAHOCT YKYITHOT
ycnopema o1 5 m/s?,




2.2.33.

2.2.4.

2.2.4.1.

2.2.4.2.

2.2.4.3.

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 Vmax 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.

2.2.3.3.

2.2.4.
2.24.1.

2.2.4.2.

2.2.4.3.

CMana ce Ja cy TCXHHUYKC
KapaKTECpHUCTUKE 3aMCHCKOTI' CKJI0IIa
KOYHHUX o0Jora CIIMYHEC TCXHUYKHUM

KapaKkTepUCTUKaMa OPUTHHAIHOT CKJIOTA
KOYHHMX 00JIoTa aKO MOCTHTHYTE CpPEeAbe
BPEJHOCTH YKYIHOT YCIIOpEHa IPU UCTO]
peepeHTHO] CHIM WIH TPUTUCKY ¥
KOYHOM BOJy Y FOpHeM JABOTPeNHHCKOM
neny nobuwjeHe kpuBe wu3Hoce 15% on
BPEIHOCTH JOOMjCHUX HAa OPHUTHHATHOM
CKIIOMY KOYHHX 00J0Ta.

HcnutuBame 3aBUCHOCTHU 0] Op3HHE

[IpuMeHOM IPUTHCKA Y KOYHOM BOZY KOjU
je nedunucan onpendama u3 crasa 2.2.3.2.
U TpH MOYETHO] TEMIIepaTypH KOYHHUIE <
100 °C, Tpeda u3BpIINUTH TPH IPUTHCKA HA
neaiy KOYHHIe NP CBaKoj on ciexehnx
Op3uHa OKpeTama  TOYKOBAa  KoOje
OJIrOBapajy JIMHEpaHUM Op3WHaMa BO3WIIA
OX.

75, 120 km/h u momatao 160 km/h rae Vimax
npemariryje 150 km/h.

OnpeauTH MpoceYHy BPEJHOCT Ha OCHOBY
pesynrata 3a CBaKy TIpyly OJX TpHU
NPUTHCKA HA TIEAAy U OJIPEIUTH KPUBY
Op3uHEe Ha OCHOBY oxroBapajyhe cpemme
BPEAHOCTH YKYIIHOT yCIOpema.

[IpoceyHe BpPEeIHOCTH YKYHHOT yCHOpEHa
3abenexxeHe mpu BelimM Op3mHaMa Tpeba
na Oyny y omcery on = 15 % oz BpenHOCTH
3aberne)keHe P HajHIKO] Op3HUHU.



Annex 4

Requirements for  replacement
brake lining assemblies and drum
brake linings for vehicles of
categories Ms, N2and N3

1. Vehicle test
1.1. 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

1.2.1.1.  The braking system of the vehicle shall be
tested according to the requirements for
the vehicle category in question (M3, N or
N3) in Regulation No. 13, Annex 4,
paragraphs 1. and 2. The applicable
requirements or tests are:

1.2.1.1.1. Service braking system

1.21.1.1.1. 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 Vimay).

1.2.1.1.1.3.Type-l 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

HpuJor 4

3axTeBH 32 3aMEHCKEe CKJIOIOBE
KOYHHUX 00J10Ta M 3aMEHCKe 00J10re

A000II-KOYHHMIIA 32 BO3MJIA BpCTE
M3, N2 m N3

1. HcnuruBame Bo3WiIa
1.1. HcnutHO BO3MIIO

Bo3wino koje je pempeseHT THMa(THIOBA)
3a koju(koje) ce Tpakd XOoMoJjioramuja
3aMEHCKHUX CKJIOTIOBa KOYHHUX 00J0Ta HIN
obnora mo6omi-kouHuila Tpeba ma Oyie
OIIPEMJBEHO CKJIONIOBUMA KOYHHX 00Jiora
Wi objoramMa m0OOII-KOYHHLA THIA 32
KOjU ce TpaXd XOMOJOTamumja o
NPUIPEMJBEHO 332 UCIIUTHBAbC KOYHUIA Y
cKiIany ca 3axTeBuMa lIpaBmmHnka Op. 13.

Koune oOnore koje ce TIOABPraBajy
HCIUTHBaBY ce yrpalyjy Ha onrosapajyhe
KOYHHIE M JIOK C€ HE YCIIOCTaBH TPajHU
MOCTYIaK yxojaBama, ouhie oopaljusane y
CKJIQJly ca yMNyTCTBMMa npousBohaua y
KOHCYJITAIMj1 Ca TEXHUUKOM CITyKOOM.

1.2. HcnutuBama u 3aXTeBU
1.2.1. VYcarnamenoct ca IlpaBunHukom Op. 13
wiu 13-H

1.2.11. KouHu cucreM BO3WIa C€ HCIHTYje ¥
CKJIQJly ca 3axTeBUMa 3a OjAroBapajyhy
Bpcry Bozmna (Ms, N wnu N3) koju cy
HaBe/leHU y craBoBuma 1. u 2. Ilpuiora 4
IIpaBunamka ©Op. 13. Ilpumemyjy ce
ciesiehin 3aXTeBU WM UCITUTHBAMbA!

1.2.1.1.1. Cucrem pagHor Kouema

1.2.1.1.1.1. UcniutuBatbe Tuma 0 ca MCKIbYYCHUM
MOTOPOM U OIITepeheHNM BO3HUIOM

1.2.1.1.1.2. UcniutuBatbe Tnna 0 ca YKIbYYCHUM

MOTOPOM " HeonrepeheHnM u
ontepeheHUM BO3WIOM, Yy CKIagy ca
CTaBOBUMA 1.4.3.1. (ucnuTHUBame
CTaOMITHOCTH) u 1.4.3.2. (camo

UCTINTHBAakE MPY Mo4eTHOj Op3uHu V = 0,8
Vmax) [Ipunora 4 IlpaBuinauka 6p. 13.

1.2.1.1.1.3.VcutuBarkbe THma 1 y criagy ca
crapouma 1.5.1. u 1.5.3. Tlpumnora 4
[TpaBunamKa 6p. 13.

1.2.1.1.1.4 ViciiutuBame tuma 11

OntepeheHo Bo3wio Tpebda mga Oyne
HCIUTAHO TaKO A3 KOJWYHMHA YTPOIICHE



1.2.1.1.2.

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

1.21.1.2.1.Type-0 test with engine disconnected,

1.2.1.1.3.

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.)

1.2.1.1.3.1.Downhill test at 18 per cent gradient,

1.2.1.2.

1.2.2.

1.2.2.1.

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 Oy/e eKBHBaJIECHTHA OHOj Koja je
3a0eexeHa y TOKY HMCTOT BPEMEHCKOT
nepuoga Ha onrtepelieHOM BO3WIy ca
MeladeM y  HEYTPaJHOM  MOJIOXKajy,
KOHTPOJIICAHOM Ha TIPOCEYHO] Op3WHH O]
30 km/h Ha cTpmoOj paBHH ¢ Harmbom of
2,5 % Ha npelheHoM pactojamy ox 6 km, a
eHepruja Kouyewma ce Jobmja  camo
KopuihemeM paJHUX KOYHUIIA.

TTomMohHH KOYHH CHCTEM

1.2.1.1.2.1. UciutuBatbe Tuma 0 ca MCKIbYYCHUM

1.2.1.1.3.

MoTopoM u onrtepeheHnM Bo3minoMm (OBO
UCIIUTHBAkE CE€ MOXE M30CTaBUTH Y
cllydajeBUMa  KaJa ce  IpeaBuljeHe
MIPOLIEAYpE CIPOBOAE y BpEME BpIICHA
HUCIIUTUBaka y CKiaay ca craBom 1.2.2.
osor [Ipwuora).

Cuctem TApKUPHE KOTHUIIC

(Ilpumerbyje ce caMo ako ce MPHINKOM
napKupama KOPUCTe KOYHHIE 3a 4YHje
o0Iore ce TpaKk XOMOJIOTaluja).

1.2.1.1.3.1.VcnutuBame Ha CTPMO] paBHH Ca HArHOOM

1.2.1.2.

1.2.2.

1.2.2.1.

ox 18 % Ha ontepeheHoM BO3UITY

Bosuno Tpeba 1a UCIyHH CBE peleBaHTHE
3aXTeBE 32 OBy BPCTy BO3WIa KOjU CY
HaBeneHu y craBy 2. Ilpumora 4
[paswaanka Op. 13.

HMomatau 3axTeBU (3ace0HO WCTUTHBAE
OCOBHHA)

3a 0BO HCIUTHBAK-E BO3WIO Tpeba na Oye
oNTyHO omnTtepehieHo, a CBaKd MPHUTHUCAK
Ha TMeNany KOUYHHWIlE Tpeba BPIIMTU ca
UCKJbYYEHUM MOTOPOM U Ha PAaBHOM IIyTY.

CucteM KOHTpOJE€ KOYeHa BO3MIA je
ONPEMJbEH MEXaHHW3MOM 32 H30JI0BaHYy
MPUMEHY KOYHHIA Ha MPEAmO] U 3a/Hb0j
OCOBHMHH Tako Jia ce OWIo Koja KOYHHMIIA
MOX€E KOPHCTHTH HE3aBUCHO jeIHa OJ

npyre.

VYkonuko je morpebHa Xomoloramnuja
cKiona Ko4YHMX oOmora wiaM obnora
JNOOOII-KOYHHUIIE 33 KOYHHIE Mpeame
OCOBHMHE, KOYHHIC 3aJibe OCOBUHE he
6utn oHeMoTryheHe TOKOM HCTIUTHBAKA.

Ykonuko je moTpeOHa XoMoJoTalyja
CKJIONa KOYHMX oOsiora wuiIM o0jora
IOOOII-KOYHHUIA 3a KOYHHIE  3a]Hhe
OCOBHHE, KOYHHIIC MPEIme OCOBUHE he
Ooutn oHeMOoTrylieHe TOKOM HUCTIUTHBAKA.

YnopeqHo — HUCHUTHBAKkE  TEXHUUYKHX
KapaKTepUCTUKa KOYHHUIA Yy XJIAJHOM
CTamy

YnopenHo — HUCHUTHBAKkE  TEXHUUYKHX
KapakTepUCTHKA  3aMEHCKOT  CKJIOMNa



1.2.2.1.1.

1.2.2.1.2.

1.2.2.1.3.

1.2.2.2.
1.2.2.2.1.

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:

1.2.2.1.1.

1.2.2.1.2.

1.2.2.1.3.

1.2.2.2.
1.2.2.2.1.

KOYHHMX o00JIora WIM 3aMEHCKe o0Jjore
JOOOII-KOYHHUIIC W OPUTHHAIHOT CKJIOMa
KOYHHX 00JIoTa WM OpWUTHHAIHE 00JoTe
JNOOOII-KOYHUIIE Y XJIaJHOM CTamby Cce
BpiIH mnopeljememM pe3ynraTa UCTIUTHBAA
y cKIaay ca ciegehoM MEeToIoM.

Tpeba U3BPIINTH HAjMaE-E MIECT IPUTHCAKA
Ha TMefany KOYHUIE Yy  oapeheHum
WHTEpBAIMA KaJa Cce CHia Koja ce
MpUMEHbYje Ha TeAaly WIA TMPHUTUCAK Y
KOYHOM Bonay mnoBehaBajy cBe JIOK ce
TOYKOBH HE OJIOKHMpajy WK JOK CE He
JOCTHUTHE CpeIha BPEOHOCT YKYITHOT
ycropema ox 3,5 m/s%, WM oK ce He
MPUMEHU MaKCUMaJHA JI03BOJbEHA CHJIA Ha
nelaly WK JIOK Ce TIOCTUTHE MaKCUMATHU
JI03BOJbEHH IMPUTHCAK Yy KOYHOM BOAY 3a
JaTy BPCTY BO3WJIA MPU MMOYETHO] Op3UHU
on 45 km/h u npu TemnepaTypu KoYHHUIIE
on < 100 °C Ha mOYeTKy CBaKOT KOUCHA.

3abenekxuTd W TpadUUKH  TPUKA3aTH
BPEIHOCT CHJIC KOja Jeyje Ha meaany Wid
BPEIHOCT NPUTHCKA Y KOYHOM BOJY, Kao U
Cpe/ilby BPEIHOCT YKYITHOT yCHOpEeHwa MpH
CBAaKOM KOYEHY W OJpPEAUTH CHIY Koja
JieTyje Ha TIeJaly WM MPUTHCAK Y KOUHOM
BOAY KOjH Cy HEONMXOIHH Kako OW ce
mocturna (ako je Moryhe) cpenma
BPEIHOCT YKYITHOT ycToperma o 3 Mm/s?,
AKO ce OBe BpeIHOCTH HE MOry
OCTBapuTH, OHJA C€ Kao aJTepHATHBA
onpelyje cuia Koja enyje Ha meaaty FTd
NPUTHCAK Yy KOYHOM BOILY KOjU ce

npuMemyjy Jga Ou  ce  MOCTHIJIO
MaKCHMAaJTHO YCIIOpEHE.

CwMmatpa ce na cy TEeXHUYKE
KapakTepUCTUKE  3aMEHCKOT  CKJIOMa
KOYHMX o0Ojora wuim oOiora goOomI-
KOYHHIIA CIINYHE TEXHHUYKUM

KapakTepUCTHKaMa OPUTHHAIHOT CKJIOMa
KOUHMX ofyora wuimu obsore oOor-
KOYHHI]A aKO  IOCTUTHYTE  CpEIme
BPEIHOCTH YKYITHOT YCIOPEHa MPH UCTO]
pedepeHTHO] CWIM WM  TPUTUCKY Y
KOYHOM BOIYy y TOpmeM aBOTpehuHCKOM
neny nobujene kpuBe uzHoce 15 % on
BPEIHOCTH J0OWjeHUX Ha OPHUTHHAIHOM
CKJIONy KOYHHUX 00JoTa WM OPUTHHAIHO]
0011031 JOOOII-KOYHHUIIE.

HcnutuBame 3aBUCHOCTH on 6p3I/IH€

[IpumeHoM cuiie Ha nenaly KOUHHLE Koja
je nmeduHHcaHa oxapembamMa U3 cTaBa
1.2.2.1.2. oBor Ilpuiora u npu MOYETHO]
TeMIiepaTypu KouHor cucrema ox < 100
°C, Tpeba W3BpIIMTH TPU INPUTUCKA Ha
TeJjaTy KOYHHUIIE TIPH CBAaKOj OJ cienehmnx
Op3uHa:



1.2.2.2.2.

1.2.2.2.3.

2.1.

2.1.1.
2.1.1.1.

2.1.1.2.

2.1.13.

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 Vmax > 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:

1.2.2.2.2.

1.2.2.23.

2.1.

2.1.1.
2111

2112

2.1.13.

2.1.1.4.

ca 40 km/h rma 20 km/h,
ca 60 km/h na 40 km/h u

ca 80 km/h ua 60 km/h
(ako je Vmax = 90 km/h).

OnpenuTi MpoceyHy BPEAHOCT Ha OCHOBY
pesydarata 3a CBaKy TIpylmy On TpH
NPUTHUCKA Ha NeJany KOYHULE U OAPEIUTH
KpUBy Op3mHE Ha OCHOBY onroBapajyhe
Cpelbe BPSIHOCTH YKYITHOT YCIIOpeHha.

[IpoceuHe BPEIHOCTH YKYIHOT YCHOpPEHa
3abenexxene mpu Behlium Op3uHaMa Tpeba
na 6yny y omcery o + 25 % oz BpenHocTH
3a0esexeHe Mpy HajHUKO0j OP3UHU.

HWcnutuBame Ha
JIMHaMOMETPY

HWHEPLUHUOHOM

HcnutHa onpema

3a moTpebe OBUX HCIIUTHBAMKA, HHEPIIUOHHU
JUHaMoMmeTrap Tpeba na Oyne ompemibeH

onrosapajyhom KOYHHUIIOM BO3WJIA.
Jduuamomerap je MOZICIICH 3a
KOHTHHYaJTHO Oenexxeme Op3uHe
OKpeTama TOYKa, KOYHOI  MOMEHTa,
NPUTHCKA Y KOYHOM BOIy, Opoja oOpraja
HaKOH IPUTUCKA  TMejaie  KOYHHMIE,
BpeMeHa  Kouema M TeMmIeparype

potupajyher eremMeHTa KOYHHIIE.
VCII0BH HCTIMTHBAA

Potmpajyha maca muaamomerpa Tpeba na
0JIroBapa TIOJIOBUHU OCOBHHCKOT
onrtepehema ox 0,55 HajBehe no3Bospene
Mace BO3WIA U pagujycy OKpeTama
Hajeher mHeyMmaTHKa JO3BOJECHOT 3a
yrmoTpeOy Ha OBOM THITY (OBUM THUIIOBHMA)
BO3HJIA.

ITouetHn ©Opoj oOpraja AMHAMOMETpa
Tpeba &a ojromapa JMHEapHO] Op3WHU
Ha3HaYeHOT  BO3WJIA, Kao ITO je
neduHMCcaHO Yy CTAaBOBUMa y JajbeM

TEKCTy, a 3acHHBa CE€ Ha Cpelmwoj
BPEIHOCTH JUHAMHYKUX panujyca
KOTpJbatba  HajBeher W HajMamer

ITHEyMaTHKa KOjU je JI03BOJbEH  3a
yrnotpeby Ha OBOM THIY (OBHM THUIIOBHMA)
BO3HJIA.

CkJIomIoBM KOYHMX oOiora wim obiore
N00O0II-KOYHHIIA KOjeé Ce TOABPraBajy
UCIIUTHBAY, MOCTaB/bajy  Ce  Ha
onroBapajyhe kouHHWile W JOK ce He
YCIIOCTaBU TPAjHU TIOCTYNAK yXOJaBarba,
ouhe oOpahuBane y ckiany ca ymyTcTBUMa
npousBohauya y  KOHCynrTauuju — ca
TEXHUYKOM CITYKOOM.

Axo ce KopucTh Ba3ayx 3a xialheme,
Op3uHa cTpyjama Ba3gyXa y KOYHHIH



2.1.1.5.

2.2.
2.2.1.

2.2.1.1.

2.2.1.2.

2.2.1.3.
2.2.1.3.1.

Vair = 033\/
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 M3 and
N3z 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 vi = 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.

2.1.15.

2.2.
2.2.1.

2.2.1.1.

2.2.1.2.

2.2.13.
2.2.13.1.

Tpeba ga Oyne Kako cieau:
Vair = 0,33V
rze je:

V = ucnuTHa Op3WHA BO3WJIA Ha IMOYETKY
KOUueHa.

[ToroHckn nMIMHIAP KOjU jeé MOHTHUpPAH Ha
KOYHHUITM MOpa J1a IMa HajMamke TUMEH3Hje
KOje Cy J03BOJbeHE 32 0Baj(oBe) THUI(0OBE)
BO3MJIA.

HWcnutuBama 1 3aXTeBH

HcnutuBama Ha ocHOBY IIpaBuiHmKka Op.
13

UcnutuBame tumna 0

[Ipu moduerHoj Op3urm ox 60 km/h, mpu
TemriepaTypu kouHor cucrema < 100 °C,
Ha II0OYeTKy CBakor Kodema Tpeda
U3BPIIUTH HAjMame IIECT NPHTHCaKa Ha
negany KOYHUIIE y oapeheHnm
UHTEpBaJIMMa CBE HOK C€ HE IIOCTHI'HE
OpUTHCAK Y  KOYHOM  BOAY  KOjU
KOHCTaHTHO o00e30el)yje KOo4HH cucTeM
oBOT(OBHX) THIA(TUIIOBA) BO3WwIa (Ha
npuMep, JOK HE TMajHe TIPHUTUCAK Y
kommpecopy). Tpeba moctuhm mpoceuny
BPEIHOCT YKYITHOT YCIIOpEHa O] HajMame
5 m/s?

UcnurtuBawa  tuma O, TEXHUYKE
KapaKTEePUCTHKE KOUYCHa IPU BEIUKHM
Op3nHamMa

Tpeba U3BPIIUTH TPH MPUTHUCKA HA TIEIATY
KOYHUIIE TMpPH TEMIEpaTypu KOYHOT
cucreMa < 100 °C Ha mOYeTKy CBakor
Kouema U npu Oop3uHu o1 100 km/h ako ce
Tpakk XoMoJoraiuja 3a Bo3uia Bpcre N
u Opsuau ox 90 km/h ako ce Tpaxu
xoMoJoranyja 3a Bo3mia Bpcre Mz u N,

KopucTehin rapaHTOBaHM HPUTHUCAK Yy
KOYHOM Boay Jedunucan y crasy 2.2.1.1.
IIpoceuna BpPEIHOCT MMOCTUTHYTOT

YKYIHOT YCIIOpema Yy TOKY OBa TpH
Kouema Tpeba na Oysie Hajmame 4 m/s?,

Ucnurusame tuma |
HOCTyHaK 3arpeBarba

Tpeda m3BpnTn 20 puTHCaka Ha nefary
KOYHHIIe npu Op3uHaMa ox Vi = 60 km/h u
Vo = 30 km/h 3a Bpeme Tpajama HUKIyca
on 60 cekyHAHM Ha MOYETHO] TeMIepaTypu
kouHor cucrema < 100 °C mnpe mnpsor
Kouemwa. [IputHcak y KOYHOM Boxy Tpeda
Ja oxromapa ycmopemy ox 3 m/s?
NPWIMKOM NPBOI Kouyewma M Tpeba na
OCTaHe KOHCTAaHTaH TOKOM HapeIHHX
KOYCHA.



2.2.1.3.2.

2.2.1.3.3.

2.2.14.
2.2.14.1.

2.2.14.2.

2.2.1.5.

2.2.15.1.

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 2.2.1.1. (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/s2.

Recovery

Starting 120 s after the hot performance
brake application make 5 full stops with
the line pressure used in paragraph
2.2.1.3.1. 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-I1 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 2.2.1.1. (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

2.2.1.3.2.

2.2.1.3.3.

2.2.14.
22.14.1.

2.2.14.2.

2.2.15.

2.2.15.1.

TexHUYKe KapaKTEPUCTUKE KOUYHHIA Y
3arpejaHoM CTamy

HakoH 3aBpmieTka IIOCTYIKAa 3arpeBama,
TEXHUYKE KapaKTePHCTHKE Y 3arpejaHoM
CTalby ce Mepe y CKIagy ca YCIOBHMa
HaBeleHUM y cTaBy 2.2.1.1. m3Ham, y3
Kopumheme 3arapaHTOBaHOT NPUTHCKA Y
KOYHOM BOJY KOjH je AeHHUCAH y CTaBy
2.2.1.1. (TemmepaTypHH YCJIOBH MOTY Ja
Bapupajy). Cpenama BPEOHOCT YKYIHOT
ycropema ca 3arpejaHuM  KOYHHUIIaMa
Tpeba na wu3Hocu HajMawke 60 % of
BPEIHOCTH OCTBapeHe ca He3arpejaHuM
KOuHHIIAMa Wik 4 m/s2,

Crabunm3anyja

120 cexyHIM HAKOH KOYCHA Ca 3arpejanuM
KOYHHMIAMa, Tpeba 5 myTa MONTYHO
3ayCTaBUTH BO3WJIO TMPH BPEIHOCTH
MIPUTHCKA Y KOYHOM BOJY KOja je HaBeAeHa
y craBy 2.2.1.3.1. u3Hag u y MHTEpBaIUMa
O]l HajMame 2 MHHYTa, NpU IIOYETHO]
opsunn ox 60 km/h. Ha nowerky neror
KOuema, TeMIeparypa KOYHOT cHUCTeMa
Tpeba ma Oyme < 100 °C, a mpocedHa
BPEAHOCT MOCTHIHYTOT YKYITHOT
ycnopema Tpeba aa oyae y oncery ox = 10
% oI BpPEeOHOCTH HM3padyyHaTe HA OCHOBY
OJIHOCAa TPUTHCAK y KOYHOM Boxy/
ycropeme Kox ucnutuBama thna 0 mpu
6p3unu ox 60 km/h.

Ucnurusame Tuma ||
IMocTynak 3arpeBama

Kounuie ce 3arpeBajy Hpu KOHCTAHTHOM
KOYHOM  MOMEHTYy  KOjU  OJromapa
yenopewy o 0,15 m/s? Ipu KOHCTAaHTHO]
op3uan on 30 km/h y mepuonmy ox 12
MUHYTA.

TexHu4ke KapaKTepUCTHKE KOYHHLA Y
3arpejaHoM CTamby

HaxoH 3aBpmieTka mocTynka 3arpeBamba,
TEXHUYKE KapaKTEpHCTHKE y 3arpejaHom
CTaly Ce Mepe y CKJIJy ca YCIIOBHMa
HaBefeHUM y cTaBy 2.2.1.1. wusHan, ys3
KopuIIheme 3arapaHTOBAHOT NPUTHCKA Yy
KOYHOM BOJY KOjH je AeHHUCAH y CTaBy
2.2.1.1. (temmepaTypHH YCJIOBH MOTY Ja
Bapupajy). Cpemma BpEeIHOCT YKYIHOT
yclopema ca 3arpejaHuM  KOYHHUIIaMa
Tpeba ja M3HOCH HajMame 3,75 m/s?.

CTaTH4KO HUCIIUTHBAKC TCXHUYKHNX
KapaKTCpHUCTUKA NAPKUPHE KOYHHULIC

3a 1eo omcer Koyema, HajHENOBOJLHUjU
cirydaj ce ozapelyje ca craHoBHIITA CHIle
NPUTHCKA KOja ce MpHUMEYje Ha Menany
KOYHHIIC, MAKCHMaJHE Mace BO3MJIA KOje



2.2.15.2.

2.2.15.3.

2.2.15.4.

2.2.2.

2.2.2.1.

2.2.2.2.

2.2.3.
2.2.3.1.

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
2.2.15.1.

The brake force measured under paragraph
2.2.1.5.3. 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:

2.2.15.2.

2.2.15.3.

2.2.154.

2.2.2.

2.2.2.1.

2.2.2.2.

2.2.3.
2.2.3.1.

ce yclopaBa KOYEHEM jEJAHE OCOBHUHE U
panujyca mHeyMaTHKa.

Koueme ce BpumM NOpUMEHOM  CHJIE
NPUTHCKAa Ha Iejaly, Kao IITO je
neduHKCcaHO y cTaBy 2.2.1.5.1. n3Hazm.

OOpTHH MOMEHT BpaTHIa JHHAMOMETpa ce
mocreneHo moehaBa kako Om  ce
3apotupao mobom wmm guck. Kpajiun
KOYHH MOMEHT Ce MEpHU Kajia Ce BPaTHIIO
JUHAMOMETpa IIOKpeHE, HAaKOH 4Yera ce
CHIla KOuema ojnromapajyhie ocoBuHe
u3pauyHaBa Ha  OCHOBY  pajaujyca
MHeyMaTHKa HaBeJieHor y cTaBy 2.2.1.5.1.

Komnmunuk cume kouema, H3MEpeHE Yy
ckirany ca crasoMm 2.2.1.5.3. m monoBuHE
Mace BO3Wia, Koja je oapeheHa y ckiamy
ca ctaBoM 2.2.1.5.1., He cMme ma Oyzne MamH
ox 0,18.

YrnopeaHo — HCIUTHBAKHE  TEXHHUIKHX
KapaKTepUCTUKAa KOUYHHUIIA Y XJIaJHOM
CTamy

Ynope):[Ho HCIINTUBAKLC TCXHHUYKUX
KapaKTepPUCTHKA 3aMEHCKOT CKJIOIa
KOYHMX o0Jiora WM 3aMEHCKe 00Jj0re
I[O6OH_I-KO‘-IHI/IH6 nu OpI/II‘I/IHaJ'IHOF CKJIOIIa
KOYHHMX 00JIora WIIM OpUTHHAIHE 00J0re
JOOOII-KOYHUIIE Y XJIaJHOM CTamby Ce
BpiK nopehememM pe3ynraTa UCIUTHBAA
tuna 0, Kao INTO je OMUCAHO Yy CTaBy
2.2.1.1.

HcnutrBama tuna 0, Kao MITO je OMHCAHO
y craBy 2.2.1.1. ce BpmHM Ha jeIxHOM
KOMITJIETY OPUTHHAJHOT CKJIOIa KOYHHX
obmora WM OpUTHHAITHUX 00s0Ta J00OIII-
KOYHHIIE.

Cwmartpa ce na cy TEXHUYKE
KapakTepUCTHKE  3aMEHCKOT  CKJIOMa
KOYHHX o0iora wiud o0jora moOomI-
KOYHHUIIA CIINYHE TEXHUYKHM
KapakTepUCTHKaMa OPUTHHAIHOT CKJIOMa
KOYHHUX o0iora wmwiu o0jore mo0omI-
KOYHHI]A aKO  IOCTUTHYTE  CpEIme
BPEIHOCTH YKYITHOT YCTOpEHma MPH HCTOj
pedepeHTHO] CHIM WM TPUTUCKY ¥
KOYHOM BOJy y TOpmeM aBoTpehmHCKOM
neny pobwjeHe kpuBe u3HOoce 15% on
BPEIHOCTH JOOWjeHUX Ha OPHUTHHAIHOM
CKJIONy KOYHHUX 00JI0Ta WM OPUTHHAIIHO]
001031 T00OII-KOYHHIIE.

HcnutuBame 3aBUCHOCTH on 6p3I/IH€

[Ipu 3arapanTOBaHOM HPHUTUCKY Y KOUHOM
BOJly Koju je neduHucan oxpenbama u3
crasa 2211, w®w 1§Opu  TIOYETHO]
TEeMIIEpaTypu KO4HOT cuctema on < 100
°C, Tpeba W3BPIIUTH TPH NPUTHCKA Ha
TeJjauTy KOYHHUIE TIPH CBAaKOj OJ cienehmnx



2.2.3.2.

2.2.33.

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 Vmax > 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.

2.2.3.2.

2.2.33.

Op3uHa:
ca 60 km/h nma 30 km/h,
ca 80 km/h ma 60 km/h, u

ca 110 km/h ma 80 km/h
(ako je Vmax > 90 km/h).

Onpenyy IPOCEYHY BPETHOCT Ha OCHOBY
pesyiarata 3a CBaKy TIpylmy On TpH
NPUTUCKA Ha ITEJAly W OIPEAUTH KPUBY
Op3vHEe Ha OCHOBY oxroBapajyhe cpemme
BPEJHOCTH YKYITHOT yCIIOpEHa.

[Ipoceune BPEIHOCTH YKYIHOT YCIOpPEHa
3abenexxene mpu Behlium Op3uHaMa Tpeba
na 6yny y omcery o + 25 % oz BpenHocTH
3a0esexeHe Mpyu HajHUKO0j OP3UHU.



Annex 5

Requirements for  replacement
brake lining assemblies for vehicles
of categories Oz and O

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.

2. 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.

pujor 5

3axTeBHM 3a 3aMeEHCKe CKJIOIOBeE

KOYHHX o0Jjiora 3a Bo3uwia Bpcre O
u Oz

1. Omnmre onpende

MeTona HCHHUTHBaKma OINHCaHA Y OBOM
OpUWIOTY CE€  3acHHBA HAa  METOIH
UCTIUTHBAbA Ha HUHEPIIOHOM
JTUHAMOMETPY. AJTepHATUBHO, oBa
UCIIUTHBakba C€ MOTy BpLIIMTH Ha
WCIIUTHOM BO3WJIY WIM Ha poTupajyhem
HCIIUTHOM CTOJIy, TIOA YCJIOBOM Jia ce
OCTBape MCTH YCIOBH HCIUTHBA®mA U J1a Ce
Mepe HCTH MapaMeTpu Kao y Cclydajy
HCTINTHBAMKbA Ha HMHEPIHOHOM
JUHAMOMETDY.

2. HcnutHa onpema

3a nmotpe0e OBUX HCHUTHBAMKka, HHEPLUOHU
JuHaMoMeTap Tpeba na Oyae ompemMIbeH

oarosapajyhom KOYHUIIOM BO3MJIA.
Junamomerap je MOJICTIICH 3a
KOHTHHYAJTHO Genexeme Op3uHe

OKpeTama TOYKa, KOYHOI  MOMEHTA,
MPUTUCKA Y KOYHOM BOIy, Opoja oOpraja
HAKOH TPHUTHCKA [ejajie  KOYHHIIE,
BpeMeHa  Kouema M TeMIeparype
potupajyher eremMerTa KOYHHIIE.

2.1. VCII0BH UCIIUTUBAKA

2.1.1. Potupajyha maca nunamomerpa Tpeba Ja
oJroBapa MOJIOBUHU peneBaHTHOT
OCOBHHCKOT onrepehema HajBehe
JI03BOJbEHE Mace BO3WIa M Pajujycy
OKpeTama HajBeher IHeyMaTHKa
JI03BOJBEHOT 3a yNoTpedy Ha OBOM THILY
(oBUM THIIOBHMA) BO3MIIA.

2.1.2. [loyernu Opoj oOpTaja aUHaMoMeTpa
Tpeba aa oxroBapa JIMHEApHO] Op3MHU
BO3WJIAa HaBeJeHor y craBy 3.1. oBor
npwiora, W oxaephyje ce Ha OCHOBY
BPEIHOCTH JMHAMHYKOT panujyca
KOTpJbatha HajMamer MHEyMAaTHKa KOjH je
JO3BOJbEH 3a yHOTpe0y Ha OBOM THILY
(OBMIM THTIOBMMA) BO3HMJIA.

2.1.3. CKIOMOBM KOYHHX o0yora KOju ce
TO/IBPTaBajy UCIUTHBAKY, IMOCTaBIbajy Ce
Ha ozarosapajyhe KodHHWIE M JOK ce He
YCIIOCTaBH TPajHU TIOCTYNAK yXOJaBamba,
6uhe oOpahuBaHe y ckiany ca yrmyTcTBUMa
npousBohauya y  KOHCynrTauju  ca
TEXHUYKOM CITYKOOM.



2.1.4.

2.1.5.

3.2.

3.2.1.

3.2.2.

3.3

If cooling air is used, the speed of the
airflow at the brake shall be:

Vair = 033V
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
1.5.2. 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

2.1.4.

2.1.5.

3.2.
3.2.1.

3.2.2.

3.3.

Axo ce KopuCTH Basayx 3a xialjeme,
Op3vHa cTpyjama Ba3lyXa y KOYHHUIH
Tpeba ma Oyae Kako CIIeIH:

Vair = 0,33V

rze je:

= ycnuTHA Op3WHA BO3WIA HA IMOYETKY
KOueHa.

[loronckn ypehaj koju je MOHTHpaH Ha
KOYHMIM Mopa Jna Oyne y ckimany ca
KOHCTPYKIIMjOM BO3MIIA.

HWcnutuBama 1 3aXTeBH
Ucnutusame tumna 0

[Ipu noverHoj O6p3unm ox 60 km/h, mpu
TemriepaTypu kouHor cucrema < 100 °C,
Ha TIOYETKYy CBakor Kouewa Tpeda
W3BPIIUTH HajMame LIECT Y3aCTONMHUX
NpUTHUCAaKa Ha NeJaly KOYHHLE Y
onpeheHHMM  WHTepBaIMMa  Kaja  ce
NPUTUCAK y KOYHOM BOAY WM CHIIA
NpUTUCKA Ha Tejany moBehaBajy cBe IOK
ce He IIOCTHIHE MaKCHMAITHH NPUTHCAK Y
KOYHOM BOJIy HITH CBE JIOK C€ HE OCTBapH
ycnopeme o1 6 M/s?. TlonoBuTH nocemhu
OpPUTHCAK Ha TeAany KOYHHIE MpH
nouetHoj 6p3unu ox 40 km/h.

UcnutuBame tuma |
[ocrymak 3arpeBama

Kounuue ce 3arpeBajy HENPEKUIHUM
KOUYCHEM Y CKIIaJy ca 3aXTeBHMa M3 CTaBa
1.5.2. Ilpunora 4 IlpaBunauka Op. 13 mpu
MMOYETHO]  TemIeparypu  poTupajyher
eneMenTa koynune < 100 °C.

TexHnuke KapaKTEpUCTHKE KOYHHLA Yy
3arpejaHoM CTamby

HakoH 3aBpieTka IOCTYyNKa 3arpeBarba,
TEXHUYKE KapaKTePUCTHKE Y 3arpejaHoMm
CTamy C€ Mepe NpH TMOYETHO] Op3uHU 01
40 km/h y ckmagmy ca ycloBuUMa
HaBeleHUM Yy cTaBy 3.2.1. wusHag, y3
kopuiheme HCTOr TPUTHCKA Y KOYHOM
BOAY WM CWIEC MPUTHUCKA Ha Tenary
KOYHHUIIE (TeMIICpaTypHH YCIOBH MOTY Ja
Bapupajy). Cpemma BpEIHOCT YKYITHOT
ycropema ca 3arpejaHuM — KOYHHIIaMa
Tpeba na wu3Hocu HajMame 60 % of
BPEJHOCTH OCTBAapEHE Ca He3arpejaHuM
KOYHHMIIaMa WiH 3,5 m/s2.

YnopenHo HUCIUTHBAE  TEXHUYKUX
KapakTepUCTHKa KOYHHIA Yy XJIATHOM
CTamy

YHOpC,Z[HO HUCIIUTUBALC TCXHUYKHX
KapaKTCpHuCTUKa 3aMCHCKOT' CKJI0I1a
KOYHHX o0yiora u OpUTI'MHAJIHOT CKJIOIIA



3.3.1L

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.

3.3.1L.

3.3.2.

KOYHHX 00JI0Ta y XJIaJJHOM CTamy Ce BPIIU
nopehemeM pesynrara UCIUTHBAMKba THIIA
0, xao mITO je ommcano y craBy 3.1.

WcnutuBame tna 0, Kao IMITO je OMMMCAHO
y craBy 3.1. ce BpmIM Ha jeTHOM KOMILIETY
OPHUTHHAIHOT CKJIOTIA KOYHUX 00JI0Ta.

CwMmatpa ce na cy TEeXHUYKE
KapaKTepUCTHKE  3aMEHCKOI  CKJIOIa
KOYHMX 00jJora Cciau4He TEXHUYKAM
KapaKkTepUCTUKaMa OPUTHHAIHOT CKJIOTA
KOYHHMX 00J0ra aKo IMOCTHTHYTE CpPEeame
BPEIHOCTH YKYIHOT YCIIOPEHA IIPU UCTOM
NPUTUCKY Y KOYHOM BOJY WIJIM UCTOj CHIIH
NPUTUCKA HA IMEJANy KOYHHULE Y TOPHEM
nBoTpehHCKOM Jery moOWjeHe KpuBe
m3Hoce 15 % o BpenmHOCTH MOOHMjeHHUX Ha
OPHTMHAHOM CKJIOIY KOYHHX 00JIoTa.



Annex 6

Requirements  for

replacement

brake lining assemblies and drum

brake

linings for vehicles of

categories Oz and Oq

2.1.1.

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-111 test (whichever is applicable)
must be:

(@ 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

Ipujor 6

3axTeBH 32 3aMEHCKe CKJIOIOBe
KOYHHX 00Jiora M 00J0re a000I11I-
KOYHMIA 3a Bo3uia Bpere O3z u Oy

2.1.1.

2.1.2.

2.1.3.

Yca0BM UCIUTHBAKA

HcnuTuBama onucaHa y 0BOM HPHIIOTY ce
ITEPHATHBHO MOTY BPIIMTH Ha UCIIUTHOM
BO3HILY WU Ha WHEPLHOHOM
IUHAMOMETPY WM Ha  potupajyhem
HCTIUTHOM CTOJy, MOJ HCTHUM YCIOBHMa
ACIUTHBaka KOjU Ccy JAepUHUCAHH ¥
craoeuma 3.1. mo 3.4. [omatka 2,
[pwunora 11, IIpasmmanka 6p. 13.

Koune oOnore koje ce TOABPraBajy
ucnuTuBamy ce yrpalyjy Ha oarosapajyhe
KOYHHIE M JIOK C€ HE YCIIOCTaBH TPajHU
MOCTYIAK yXojaBama, ouhiec oopaljusane y
CKJIQJly ca yMNyTCTBMMa npousBohaua y
KOHCYJITAIMj1 Ca TEXHUYKOM CITyKOOM.

HMcnuTuBama 1 3aXTeBU

VYcarmamenoct ca IlpaBumiHukoM Op. 13,
pwuror 11

HcnutrBame KOYHHUIA CE BPIIM Y CKIATy
ca 3axTeBUMa u3 ctaBa 3.5., Jlomatka 2,
[pwunora 11, IIpasmmanka 6p. 13.

U3zBemraj o pesyntaruma tpeba aa Oyme y
¢bopmu Haseaenoj y Jomatky 3 Ilpuitora
11 IpaBunnuka Op. 13.

ITopeheme wu3mehy oBux pesynarara u
pesynrata J0OWjeHUX Ha OPHUTHHAIHOM
CKJIONY KOYHHMX 00JI0Ta MM OpUTHHAIHOj
001031  TOOOII-KOYHHIIE, BPIIH C€ TOX
HCTHM YCJIOBHAMA.

[MocTUrHyTe TEXHHYKE KapPaKTEPUCTUKE
3aMEHCKOT CKJIONA KOYHHMX 00J0ra wuiu
3aMEHCKe 00Jore JOOOII-KOYHHUIE Y
3arpejaHoM CTalkby C HCTHUM YyJIa3HUM
KOYHHM MOMCHTOM TOKOM HCIIMTHUBama
tuna | wim tuna 111 (3aBUCHO of TOTa KOjH
O]l BUX Ce TIPUMERbYje) Tpeba Jia:

(@) Oymy jemHake wnm  00JbE  Of
TEXHHYIKAX KapaKTepUCTHKA
OPUTHHAIHOT CKJIONA KOYHUX 00sora
WIM OpUTMHajJHE objore poOor-
KOYHHMIIE Y 3aIPEjaHOM CTaby, WK

(6) wmsHoce Hajmame 90 % TeXHUUKUX
KapaKkTEpUCTHKA 3aMEHCKOT CKJIONa
KOYHHMX 00JI0ra WK 3aMEHCKe 00J10Te
JOOOLI-KOYHHUIE Yy  He3arpejaHoM



2.2.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

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-ll  test
requirements, the minimum requirements
of Regulation No. 13, Annex 4, paragraph
1.7.2. (Type-lII 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.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

CTamy.

OnroBapajyha gyxuHa Xoia Mokperaya He
cme ga Oyme > 110 % on BpemnHoOCTH
JIoOMjeHe Ha OPUTHHAIHOM CKIIOITy KOYHE
o0Jiore Wi OpUTHHAIHO) 0071031 10001mI-
KOYHHIIE, ¥ HE CME Ja NIPEMAIIH BPEIHOCT
Sp HaBemeHy y craBy 2. [lomatka 2
[punora 11 Ipasunamka 6p. 13. Ako ce
OpPUI'MHAJIHM CKJION KO4YHE 00Jore WM
OpUrMHaJHa  obnora  0OOUI-KOYHHMIIE
UCIIUTYje y CKJIIQQy ca 3aXTeBUMa
ucnuTuBama Tuma I, Ha 3aMeHCKU CKIIon
KOYHHMX O00JIOTa WM 3aMEHCKYy KOYHY
o0ory m00O0II-KOYHHIIE TPUMEHBY]Y Ce
MHUHAMAJIHA 3aXTEBH HABEACHH Yy CTaBYy
1.7.2. Mpunora 4 IIpaBmwramka Op. 13
(ucturuBame tuma llI).

YrnopeaHo — HCIUTHBAKHE  TEXHHUIKHX
KapaKTepUCTHKa KOYHHIA Yy XJAJHOM
cramy (McnutuBame tuna 0)

ITox ycnoBuMa HaBeJJeHUM y cTaBy 1 oBor
npuiora, Mpu TOYeTHOj Op3uHM on 60
km/h u npu Temneparypu KOUHOT cucTeMa
on < 100 °C, Ttpeba wu3BpmuTH 6
nNpuUTHCaKa Ha Mejany KOYHHIE Yy
onpeheHuM  WHTEpBaIMMa, JOK  C€
pedepeHTHA cuila TIPUTHCKAa Ha Tenaity
wim pedepeHTHH MpPUTHCAK Y KOYHOM
Boxy He moBehajy Ha 6,5 Gapa wiu oK ce
HE IOCTHI'HE BPEIHOCT ycmopema ox 6
m/s2.

3abenexutn © TrpadUIKH  TpPUKa3aTH
BpeIHOCTH  pedepeHTHe  cuile WA
NPUTHCKA Yy KOYHOM BOJY U CpEAmy
BPEIHOCT KOYHOI MOMEHTa WJIM YKYITHOT
yCIOpema 3a CBAaKO IIPOBEPY.

Job6umjern pesynratu ce ymopehyjy ca
pesyiratuma 3abenexeHuM Ha
OPHUT'MHAIIHOM CKJIOITy KOYHHMX 00JIoTa MIIH
OPHUT'HHAIIHOj 001031 J0OONI-KOUYHHIE MO
HCTHM YCIIOBUMA MCITUTHBAA.

Cmatpa ce aa Cy  TeXHHYKe
KapaKTepPUCTHKE  3aMEHCKOI  CKJoma
KOYHHUX 00JIora WM 3aMeHCKe obiore
JIOOONI-KOYHHIIA ~ CIAMYHE  TEXHHIKHM
KapakTepUCTUKaMa OPUTHHAIHOT CKJIOTA
KOYHHMX 00Jiora WJIM OpUTHMHAaJHE o0Jore
JNOOOII-KOYHHUIIA aKO Cy MOCTUTHYTE
Cpelibe BPEIHOCTH YKYIIHOT YyCIOpema
Opd KCTOj CHJIM TMPHUTHCKA HAa Menany
KOYHHUIIC MM MPUTHCKY Y KOYHOM BOAY Y
ropmeM aBoTpehuHckoM ey nobujeHe
KpuBe y omcery ox -5 % mo +15 % on
BPEJHOCTH JO0OMjeHMX Ha OPHUIMHAITHOM
CKJIONY KOYHUX OOJIOra WIIH OPUTHHAIIHO]
0011031 JOOOII-KOYHHUIIE.



Annex 7

Requirements  for

replacement

brake lining assemblies for vehicles
of category L

1.2.

1.3.

2.1.
2.1.1.

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, Lo,
Ls, L4 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.

Hpwujor 7

3axTeBH 3a 3aMEHCKe CKJIOMOBe
KOYHHMX 00J10Ta 32 BO31J1a BpcTe L

1.2.

1.3.

2.1.
2.1.1.

2111

YCa0BM UCIUTHBAKA

Bo3wio koje je pempeseHT THMa(THIOBA)
3a koju(koje) ce Tpaku XOoMoJjoramuja
3aMEHCKHX CKIJIONOBA KOYHHX oOiora
Tpeba 1ga Oyae OMpeMIbEHO CKIIOMOBHMA
KOYHUX 00Jora THIA 3a KOJH C€ TPaXu
XOMOJIOTAllWja M IPHIPEMJBEHO 32
UCIIUTUBAKEC KOYHHLIA Yy CKIamy ca
3axTeBuMa [IpaBmHuka Op. 78.

Koune oOnore xoje ce moaBprasajy
HCIUTHBaBY ce yrpalyjy Ha onrosapajyhe
KOYHHIE M JIOK C€ HE YCIIOCTaBH TPajHU
MOCTYIAK yXojaBama, ouhiec oopaljusane y
CKJIQJy ca YMNyTCTBMMa npousBohauya y
KOHCYJITAIMj1 ca TEXHUYKOM CITyKOOM.

VY cnydajy CkIIOTOBa KOYHHX 00jora 3a
BO3UJAa Ca KOMOMHOBAaHHM  KOYHHM
cucreMoM, y cMmuciy craBa  2.9.
[paBunamka Op. 78, wucmutyjy ce
KOMOWHAIIHje CKJIIOTIOBA KOYHHX 00JIoTa 3a
Mpe/iiby U 33y OCOBUHY BO3MIJIA 3a KOje
j€ TOJIHET 3aXTEB 332 XOMOJIOTAIH]Y.

OBa KOMOMHaIMja MOXKE Ja Ce CacTOjH Of
3aMEHCKHX CKJIONOBa KOYHMX oOjora 3a
00e OCOBHMHE W/WIM 3aMEHCKOr CKJIOIa
KOYHUX o00jiora 3a jeaHy OCOBUHY W
OPUTHHAJIHOT CKJIONAa KOYHHX o0sora 3a

ApyTy.

HcnmtuBama 1 3aXTeBU
Ycarnamenocr ca [IpaBuinaukom Op. 78

Kounu cucrem Bo3mnma ce wucnuryje y
CKJIQJly ca 3axTeBUMa 3a ojroBapajyhy
Bpcty Bosmna (Li, Lo, Ls, Ls wm Ls) koju
cy HaBemenu y craBy 1. Ilpumora 3
[MpaBunnuka ©Op. 78. Ilpumemyjy ce
ciesiehin 3aXTeBU WM UCITUTHBAMbA!

UcnutuBame THma 0 ca HMCKIBYYEHUM
MOTOPOM

OBo ucnuTHBame Tpeba BPIIUTH camMoO Ha
ontepehenom Bo3wmny. Tpeba H3BpIIUTH
HajMame INeCT MpUTHCaKa Ha Iefaly
KOYHHILE Yy oxpeeHHM MHTepBajiMa Kaja
ce cuia WIM TPUTHUCAK Yy KOYHOM BOAY
nosehaBajy cBe JIOK CE€ TOYKOBH HE
ONOKMpajy WIM JOK C€ HEe JOCTUTHE
BPEHOCT yCIIOpema o1 6 M/S?, uiu 10K ce
HE MpPUMEHH MaKcuManHa pedepeHTHa



2.1.1.2.

2.1.13.

2.1.14.

2.1.2.

2.2.
2.2.1.

2.2.1.1.

2.2.1.2.

2.2.2.

Type-0 test with engine connected

Only applicable for vehicles of categories
L3, Lg and 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
L3, Lg 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 Ls, Ls 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.

2.1.13.

2.1.14.

2.1.2.

2.2.
2.2.1.

2.2.1.1.

2.2.1.2.

2.2.2.

2.2.2.1.

cuia.

UcnntuBamwe THna 0 ca yKIbYYCHHM
MOTOPOM

[IpumenpuBO caMO Ha BO3WIA
BpCTE L3, L4 u L5

HUcrmmtnBame Tnma O ca
KOYHHUIIAMA

BJIa)KHUM

He npumemyje ce y ciy4ajy Bo3miIa BpcTe
Ls wiu y ciydajy noOOmI-KOYHHIA WK
MOTIYHO 3aTBOPEHHMX AMCK-KOYHHIA KOje
HUCY HOpEeaAMET OBOI' UCIIMTUBAKBA TOKOM
nporeca oaoOpema mnpema lIpaBUTHUKY
op. 78.

HUcmmtuBame tuna |

HpI/IMeHJ'bI/IBO CaMO Ha BO3WJIa BPCTE L3,
L4 nu L5

Bo3mwio Mopa na  3aJ0BOJBM  CBE
pEJIeBaHTHE 3aXTEBE 32 OBY BPCTY BO3MJIA
KOju cy HaBeleHH y ctaBy 2. [Ipummora 3
[paBunHuKa Op. 78.

JlonaTtHu 3aXTeBU

YHopemHo — HCHUTHBAKE  TEXHUYKHX
KapaKTepUCTHUKAa KOYHHUI[A Y XJIaJHOM
CTamy

YHopeaHO — UCIUTHBAKE  TEXHHYKHX
KapaKTepUCTHKAa  3aMEHCKOI  CKJoma
KOYHUX 00J0ora W OpPUTHHAIHOI CKJIONa
KOYHHUX 00JI0ra y XJIaJJHOM CTaby Ce BPLIX
nopehemeM pesynaraTa UCIUTUBAMA THUIIA
0, xao mro je ormmcano y craBy 2.1.1.1.

HcnutuBama Tuna 0, Kao MITO je ONMUCaHO
y craBy 2.1.1.1. ce BpmHM Ha jexHOM
KOMIUIETY OPHIMHAIHOT CKJIONa KOYHHX
obuora.

Cwmartpa ce na cy TEXHUYKE
KapakTepUCTUKE  3aMEHCKOT  CKJIOMa
KOYHHX 00Jora CIMYHE TEXHHYKUM

KapaKTepUCTUKaMa OPUTHHAIHOT CKJIOTA
KOYHMX o0yora ako Ccy HOCTHTHYTE
Cpelle BPEAHOCTH YKYIHOT YCIOpema
IIPU UCTOM HPUTHCKY Y KOYHOM BOAY Y
ropmeM JBoTpehuHckoM ey nobujeHe
kpuBe y omcery ox +15% ox BpemHOCTH
JOOMjeHNX Ha OPUTMHAIHOM  CKJIOITY
KO4YHHX o0Jora.

HcnmtuBame 3aBUCHOCTH 011 Op3UHE

OBO HCIUTHBAKE CE€ MPHUMEHYje caMO Ha
Bosmwina Bpcre L3, Ls m Ls u Bpmm ce Ha
ontepeheHOM BO3WIy THOJA  YCJIOBHMA
ucnutuBama THia 0 ca HCKIbYYEHUM
MotopoM. MelhyrumM, Op3uHe  TOKOM
HCIIUTHBamkba Bapupajy.

Ha OCHOBY pe3yJiTaTa UCIIUTHBAbA TUIIA 0



2.2.2.1.

2.2.2.2.

2.2.2.3.

2.2.2.4.

From the results of the Type-O 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 km/h, 80 km/h and 120 km/h
(if Vimax = 130 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.

2.2.2.2.

2.2.2.3.

2.2.2.4.

omucaHor y craBy 2.1.1.1., onpehyje ce
pedepeHTHa cria WM MPUTHCAK Y KOYHOM
BOAY KOjH OATOBapajy MHHHMAIHO]
moTpeOHOj MPOCEYHOj BPEAHOCTH YKYITHOT
yCHOpEa 3a OBy BPCTY BO3HIIA.

[TpumeHoM pedepeHTe cuiie WM TIPUTHCKA
y KOYHOM BOAYy KOjU je neduHHCaH
ompenbama u3 craBa 2.2.2.1. m mpu
rno4yetHoj Temneparypu kounune < 100 °C,
Tpeba M3BPLIMTH TPU NPUTUCKA HA MENAITy
KOYHHMIIE TIpU cBako] on cienehux
BPEIHOCTH Op3uHa O

40 km/h, 80 km/h u 120 km/h
(ako je Vmax > 130 km/h).

OnpeauTH MpoceYHy BPEJHOCT Ha OCHOBY
pesyaTaTa 3a CBaky TIpymy oOXx TpH
NPUTUCKA Ha TeJAly M OIPEAUTH KPUBY
Op3vHEe Ha OCHOBY oxroBapajyhe cpemme
BPEAHOCTH YKYIIHOT yCIOpeHa.

[Ipoceyne BpPEeIHOCTH YKYHHOT YCHOpEHa
3abenexxeHe mpu BehimM Op3mHaMa Tpeba
na 6yny y omcery on + 15 % oz BpenHocTH
3a0esexeHe Mpy HajHUKO0j OP3UHU.



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.

1.1. 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.

Ipujor 8

TexHMYKH 3aXTeBH 32 3aMeEHCKe
CKJIONIOBE KOYHHX 00J10Ta KOju CYy
HAMEHeHU 3a ynorpeoy y
0JIBOjeHMM CHCTEMHMA MapKHPHe
KOYHMIIE HE3aBHCHO O] CcHCTeMa
PAJHOT KOYeHha BO3UJIA

1. VYcarmamenoct ca [IpaBumHumkom Op. 13
i 13-H

VYcarnameHnocT ca 3axTeBuMa [IpaBrHiTHUKa
op. 13 wm 13-H ce mokasyje y Toky
HUCIIMTHBAaKka BO3HJIAa

1.1 HMcnutuBame Bo3uiia

Bo3wino koje je pempeseHT THMa(THIOBA)
3a koju(koje) ce Tpakud XOoMoJjoramuja
3aMEHCKMX CKJIONOBa KOYHUX o0sora
Tpeba na Oyae ONMPEeMJbCHO 3aMEHCKHM
CKJIONIOBMMA KOYHHX 00Jora THa 3a KOju
ce TPaXd XOMOJIOTralyja U NPUIIPEMIECHO
32 HCIUTHBaKkE KOYHUIA Y CKIany ca
3axTeBuMa [IpaBmimamka Op. 13 wm
[paBunamka Op. 13-H, xoju rom ma je
peneBanTtaH. Boswimo Tpeba ma  Oyne
notnyHo onrepeheno. Koune o6more
MOJBPTHYTE HCIUTHBAKY, CE MOCTABIbA]Y
Ha oAroBapajyhiec KOYHHIIEC U HE YXOIaBajy
ce.

1.2. CucrteM mapkupHe KOYHHIIE BO3MIA Ce
UCIINTYje y CKJIaly ca CBUM pElIeBAHTHUM
3aXTeBMMa HaBEJAEHUM Yy cTaBy 2.3.
[punora 4 IlpaBunauka Op. 13 wmm y
craBy 2.3. [Ipunora 3 IlpaBunuuka 6p. 13-
H, y 3aBucHOCTH o]l TOra KOjH O/l OBHMX
[IpaBunHmMKa je peneBaHTaH wuMajyhu y
BHIY IPBOOUTHY XOMOJIOTAIIH]y CHCTEMA.



Annex 9

Special additional procedures for
conformity of production

Part A: Determination of friction
behaviour by machine testing

1. Introduction

Part A applies to replacement brake lining
assemblies or replacement drum brake
linings approved to this Regulation.

1.1. 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.

1.2. Test results shall be evaluated to determine
sample friction behaviour.

1.3. The friction behaviour of samples shall be
compared to assess conformity with the
standard registered for a replacement brake
lining assembly type.

2. Replacement brake lining assemblies for
vehicles of categories M1, Mz, N1, O1, O,
and L

2.1. Equipment

2.1.1. 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.

2.1.2. 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.

2.1.3. The test cycles and brake applications
during the cycles to be adjustable and
automatic.

1 In the case of vehicles of categories L1 and Lo, a lower

test speed may be used.

pujor 9

IloceOHM OMATHU MOCTYNIH 32
MpoBepy ca00pa3HOCTH MPOU3BOIHHE

Jeo A:

1.1.

1.2.

1.3.

2.1.
2.1.1.

2.1.2.

2.1.3.

1

OnpehuBame bpukumoHnXx
CBOjCTaBa  HCNUTHBaKEM  Ha
HCNIUTHUM MALIHHAMA

VBox

Jeo A ce omHOCH Ha 3aMEHCKE CKIIOIOBE
KOYHHMX 00J0ora MM Ha 3aMEHCKe oOiore
no0om-KoyHNIa oxoOpeHe y CKiamy ca
oBuM IIpaBunHukom.

V30pi 3aMEHCKHX CKIOMOBA KOYHHX
obJiora ce UCIHTYjy Ha UCTIUTHOM ypehajy,
Ha KOME ce MOT'y CTBOPHUTH ojrosapajyhu
YCJ10BU HCIIUTHUBaKka n MPpUMCHHUTHU
MOCTYIIIM UCTIMTHBAba KAaKO j€ OMHCAHO Y
OBOM TIPHIIOTY.

Ha 6u ce oxpennina (pUKIMOHA CBOjCTBA
y30pKa, BpLIM C€ MpoLeHa pe3yJrara
HCITUTUBAKbA.

Ja Oum ce mpoIEHWIA YyarjameHOCT ca
CTaHIApAOM PETHUCTPOBAHUM 3a OBaj THUI
3aMEHCKOT CKJIOTIa KOYHHX 00Jora, BpIIN
ce mopeheme (PPUKIMOHUX CBOjCTaBa
y30paxa.

3aMEHCKM CKJIONOBHM KOYHHX 00Jora 3a
Bo3mwia Bpcre M1, My, N1, Oy, O, and L

Onpema

Ucnutan  ypehaj wMopa gma  Oynme
MIPOJEeKTOBaH TaKO Ja KOYHHUIA ITyHE
BEIMYMHE, CIMYHA KOYHHIAMA KOje CYy
IIOCTaBJbEHE HAa OCOBHMHY BO3WJa Koja ce
KOPHUCTH 32 XOMOJIOTAI[IOHAa HCIMTHBAKbA
y CKJIagy ca cTaBoM 5. oBor IIpaBuiHuKa,
MOXe Jla ce IOCTaBM Ha Hmera W Ja ce
TaKBOM KOYHHIIOM Ha BeMY PYKYje.

Bpoj oOpraja nucka wim modomra Tpeba na
6yne 660 + 10 1/min' Ge3 omrepehema u
He Mama on 600 1/min ca myHHUM
onrepehemeM.

[uxirycn  ucnuTHBama W BpIICHE
MIPUTHCKA Ha e ATy KOYHHIIE TOKOM OBHX
muKiyca Tpeba npa Oyny NOAECHUBH U
AyTOMAaTCKH.

V cny4ajy Bosuma BpcTe Li and Lo, moxe ce

NpUMCHUBATU Maba UCITUTHA 6p3I/IHa.

2.1.4.

Tpeba 3a0enexUTH  W3JA3HA  KOYHH



2.1.5.

2.2.
2.2.1.

2.2.2.

2.2.2.1.

22211

MOMEHT WM IpPUTUCAK Kouema (Merona
onpehuBama KOHCTaHTHOT KOYHOT
MOMEHTa) W  TEMIeparypy  pajaHe
TIOBPIIHHE.

Heomxomro je o6e30exantn ma Ba3myx 3a
xnaheme npoiiasu JAUPEKTHO KPO3 KOYHHU
cucTeM ca npotokoM of 600 + 60 m¥/h,

IlocTynak ncnutuBama
IIpunpema y3opka

IlporpaM yxoJaBama KOjU je HaBeo
npousBohau Tpeda ma 00e30enu HajaMarmbe
80 % KOHTaKTHE MOBPIIMHE 32 CKJIOIOBE
IUIOYHI[A JTUCK-KOYHMIIA, He Tpenazehu
HOBPIIMHCKY Temneparypy ox 300 °C u 70
% 3a riiaBHE CKJIOMOBE Mamy4e KOYHHIA He
npenazehn MOBPIIMHCKY TeMIeparypy o1
200 °C.

[Iporpam ncnnTuBama

[lporpaM wucruTHBama O00yxBaTa HU3
Y3aCTONMHHX LUKITyCa KOYCHa, O KOjHX ce
CBaKHM CacTojH ol X MHTEpBaia Kouema ca
BpLICHEM IIPHTHCKA HA MEIaTy KOYHHLE Y
HEepPUOAY OJ 5 CeKyHIU HAKOH dera CleIu
OTHYIITaWke IeAajle KOYHUIE Y MEepHOAY
ox 10 cexyHau.

Crnenehe 1Be Meroje ce anTepHATHBHO
MOT'y IPUMEHBUBATH.

Ilporpam wucnuTHUBama ca KOHCTAHTHUM
TIPUTHUCKOM

CKJIOIIOBH IJIOYMIIA JUCK-KOYHHIIA

Xuapaynmudkd — NOPUTHCAK P HCIOJ
kuma(KINImoBa) MepHOT ypehaja Tpeda nma
OyJe KOHCTAaHTaH M M3padyHaBa ce mpema
cienehoj hopmyiu:

p= M«
0,57 .ry - A

Mg = 150 Nm 3a Ak < 18,1 cm?
Mg = 300 Nm 3a Ak > 18,1 cm?
Ax = mospmmHa Kiuna(oBa) MEPHOT
ypebhaja

I'w = e eKTHBHU paJjyc aHucKa

Iou. memn.

bpoj | bpoj
Yuk-| Kouera
ayca X

pomupajyhee
enemenma
xounuye (C)

Maxc. memn.

xounuye (C)

pomupajyhez enemenma

Ipunyoro
xnahere

2.1.4. Output torque or brake pressure (constant
torque method) and working surface
temperature shall be recorded.

2.1.5. Provisions shall be made to direct cooling
air across the brake at a rate of 600 + 60
mé/h.

2.2. Test procedure

2.2.1. 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.

2.2.2. 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.

2.2.2.1. Test schedule with constant pressure

2.2.2.1.1. Pad assemblies
The hydraulic pressure p under the
piston(s) of the calliper shall be constant
following the formula:

_ My
p =
057 - Ak
Mg = 150 Nm for Ak < 18.1 cm?
Mg = 300 Nm for Ak > 18.1 cm?
Ay = area of calliper piston(s)
rw = effective radius of disc
No Number of | Initial brake | Max. brake
of brake rotor rotor Forced
evele applications | temperature | temperature cooling
d X (T) (T)
1 1x10 <60 open no
2-6 5x10 100 | open (350)? no
7 1x10 100 open yes

1 1x10
2-6| 5x10
7 1x10

<60
100
100

Huje nedunncana
Huje nedun. (350)2

open

HC
HC
Ja

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 accordingly. However, in this case, the
number of cycles shall be increased to keep the total number
of applications constant.

2V cimyuajy Boswna BpCTE L, Temmeparypa Tpeba ma Oyne
orpanmdena Ha 350 °C. Axo je morpeOHO, Opoj Kouema Mo
jenHOM LHMKITyCy Tpeba Ha oarosapajyhn HauMH CMarbUTH.
Melytum, y oBoM ciyuajy, Opoj mmkityca ce moBehaBa Kako
6u yKynaH Opoj Ko4erha 0CTa0 HelPOMEH-CH.

22212

CxJI011oBH Tnairyda KOYHHUIa




2.2.2.1.2. Shoe assemblies

The mean contact pressure at the brake
lining working surface shall be constant at
22 + 6 N/cm? calculated for a static brake
without self-energizing.

IIpoceuyna BpeIHOCT MPHUTUCKA HA PAIHO]
MOBPIIIMHU KO4HE oOyore Tpeba ma Oyne
KOHCTaHTHa Ha 22 + 6 N/em? a
M3padyHaBa Ce 3a CTATHYKY KOYHHIYy Ge3
caMoOHarajama.

Number of | Initial brake | Max. brake
No of brake rotor rotor Forced
cycle | applications | temperature | temperature cooling
X () ()

1 1x10 <60 200 yes

2 1x10 100 open no

3 1x10 100 200 yes

4 1x10 100 open no
2.2.2.2.  Test schedule 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 Max.
brake brake
No ;)f Ofl.bril.(e rotor Rotor Forlged
cycle app Ic)? 1ons temperature temperature cooling
(C) (C)
1 1x5 <60| 300-350 (200-250)3 no
2-4 3x5 100 300-350 (200-250) no
5 1x10 100 500-600 (300-350) no
6-9 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 1x5 <60| 300-350 (200-250) no
2.3. 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.
2.3.1. Pad assemblies
2.3.1.1.  The operational coefficient of friction (Hop)

3

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.

Values in brackets for vehicles of category L.

bpoj|  Bpoj Hox. meatn. Maxc. memn.
pomupajyhee . Ipunyono
yuk- | Kouera |- - pomupajyhee enemenma x1ahere
ayca xounue (C) kounuye (C)
1] 1x10 <60 200 na
2 | 1x10 100 Huje nedunncana HE
3 1x10 100 200 na
4 | 1x10 100 Huje nedunncana HE
2.2.2.2. TlporpaM wHCHUTHBama ca KOHCTAaHTHUM
KOYHUM MOMEHTOM
OBa MeToa ce OJTHOCH CaMO Ha CKJIONOBE
IJIOYHIAa JTUCK-KOYHHIA. KOYHW MOMEHT
O6u Tpebanmo nma Oyme KOHCTaHTaH ca
ToJIepaHIMjoM oA = 5 % u mpumarohen
TaKko na 00e30enu MaKcUMalHe
TeMmreparype  poTupajyher  eleMeHTa
KOYHHUIIC KOje Cy HaBEACHE Y HapEIHOj
Tadenu.
Ilou. Maxec.
Bpoj | bBpoj me.w-t. me.w-t. 17 5
[punyono
yuk- | kouersa | pomupajyhee pomupajyhee xaaherve
Jjayca ejlewernma enemenma
kounuye (C) kouruye (C)
1] 1x5 <60| 300-350 (200-250)3 HE
2-4] 3x5 100 300-350 (200-250) HE
5/1x10 100 500-600 (300-350) HE
6-9| 4x5 100 300-350 (200-250) HE
10| 1x 10 100| 500-600 (300-350) He
11-13| 3 x5 100| 300-350 (200-250) He
14| 1x5 <60, 300-350 (200-250) He
2.3. EBanyanuja pesynrara uCiutTuBama
OpukioHa cBojctBa ce oxapehyjy Ha
OCHOBY KOYHOT MOMEHTa KOjU je
3abesexxeH Ha 0JJabpaHuM MeCTUMa TOKOM
TporpaMa UCTIUTHBaKkA. Y CIIy4ajy Kajaa je
Koe(UIIMjeHT Kouema KOHCTaHTaH, Ha
npuMep KOI  JUCK-KOYHMIIA, MOMEHT
Kouema ce MOXe W3pa3uTH
Koe(HIMjEeHTOM Tpema.
2.3.1. CKJIOMOBH IUIOYHIIA IUCK-KOYHHUIIA
23.11. Pamau  koepuumumjeHT  Tpewma  (Llop)

3

MPEJICTaBJba TPOCEK BPETHOCTH KOje Cy
3a0elie)keHe TOKOM —[UKIyca ox  2-7
(MeToa WCIUTHBAaKAa TPU KOHCTAHTHOM
MPUTHCKY) WM TOKOM ImKiyca 2-4, 6-9 u
11-13 (meToma 3a onpehuBame
KOHCTaHTHOT KOYHOI MOMEHTa); MEpee
ce BpIIM jeIHY CEKyHIy HaKOH IOYeTKa
MIPBOT KOY€Hha TOKOM CBAKOT' [[HKITyCa.

BpenHoctu HaBeneHe y 3arpazama Cy BpEIHOCTH 3a

BO3MIIa BpCTE L.

2.3.1.2.

MakcumanHu KoehUUHjeHT Tpema (Limax)




2.3.1.2.

2.3.1.3.

2.3.2.

2.3.2.1.

2.3.2.2.

2.4.
2.4.1.

24.1.1.

24.1.2.

2.4.2.

2.4.2.1.

2.4.2.2.

3.1
3.1.1

The maximum coefficient of friction (max)
is the highest value recorded during all
cycles.

The minimum coefficient of friction (Umin)
is the lowest value recorded during all
cycles.

Shoe assemblies

The mean torque (Mmean) 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 (Mne) 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 Mot

Acceptance criteria

With each application for approval of a
brake lining assembly type there shall be
submitted:

For pad assemblies, values for pop, Hmin,
Mmax-

For shoe assemblies, values for Mmean and
Mhot-

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:

Mop £ 15 per cent of registered value;
Mmin > registered value;

Mmax < registered value.

For simplex drum brake linings:

Mmean = 20 per cent of registered value;
Mot > registered value.

Brake lining assemblies and drum brake
linings for vehicles of categories M3, Ny,
N3, 03, and 04

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

2.3.1.3.

2.3.2.

2.3.2.1.

2.3.2.2.

24.
24.1.

24.1.1.

24.1.2.

2.4.2.

24.2.1.

24.2.2.

3.1
3.1.1.

je HajBeha BpemHOCT 3abelieKeHa y CBUM
HUKITyCUMA.

MunnManad Koe(UIHjeHT Tpemba (min) j&
HajMama BPETHOCT 3a0eNiekeHa y CBUM
LUKITyCHMA.

CKJI0110BH TTaImy4ye€ KOYHHUIIa

IIpocedan ko4HH MOMEHT (Mmean) je
ApUTMETHYKA CpeIMHA MaKCHMAaIHOT |
MUHUMAJTHOT KOYHOT MOMECHTA
3a0CJIe)KEHOr TOKOM IETOr  MPHUTHUCKA
nefane KouHule mukinycuma 1 u 3.

Kounu MmomeHT 3arpejanux kouHuia (Mhot)
j€ MHUHHMaJlHa BPETHOCT KOYHOT MOMEHTA
Koja ce mobuja n3Mely Apyror u 4eTBPTOT
mUKIyca. AKO TOKOM OBHX IMKIyca
temneparypa mnpehe 300 °C, rtama ce
BpeanocT Ha 300 °C mMopa y3eTH Kao Mhgt.

Kpurepujymu npuxBaT/buBOCTH

Csaku 3axTeB 3a XOMoJoraiujy oapeljeHor
CKJIOTIa KOYHHX oOiora Mopa na Oyne
nponpahiex cnexehnM moganuma:

3a CKIJIONOBE IUIOYMIA JUCK-KOYHHIIA,
HaBECTH BPEAHOCTH 32 HUop, Mmin, Mmax-

3a CKJIOMOBE Mamyda KOYHHIIA, HAaBECTH
BpeMHOCTH 32 Mmean B Mhot.

TokoM mpou3BoAKE OHOOpPEHOr  THIIA
CKJIOTIa KOYHHX 00JI0ra Ha KOjU Ce OJTHOCH
XOMoJIOTanyja,  MCOUTHUM  y30pIHMa
MOpajy Ja ce A00ujy BpETHOCTH cariacHe
ca BpEOHOCTHUMA JOOWjeHHM  TpemMa
3axTeBUMa W3 cTaBa 2.4.1. oBOr mpmIora,
ca cienehnm Tonepanujama:

3a mIounIle AUCK-KOYHHUIA:

Hop * 15 % on 3abenexeHe BpeJHOCTH;
Hmin > 3a0eiexkeHe BPEIHOCTH;

Mmax < 3a0er1exeHe BpeTHOCTH.

3a 0010re CUMILIEKC JOOOII-KOYHUIIE:
Mmean = 20 % o1 3abene)xeHe BpEAHOCTH;
Mhot > 3a0erexeHe BpeJHOCTH.

CxJiormoBM KOYHMX o0Ojjora u  0o0Jjore
nobor-koyHMIa 3a Bo3mwina Bpcte Ms, No,
N3, O3, 1 O4

Onpema

HNHcTpymMeHT Tpeba ma Oyae ompemibeH
JUCK-KOYHUIIOM ca (PUKCUPAaHHM MEPHUM
ypehajem, koja je onpemibeHa LMIMHAPOM
IIPEYHUKA 60 mm u IIyHUM
(neBeHTHIIHpajyhuM) IHCKOM MpeYHHKA
278 £ 2 mm u nebspune 12mm + 0,5 mm.
Ha ocmony miouy ce mnpuuBpinhyje



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.

3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.1.6.

3.2.

3.2.1.

3.2.2.

OpaBOyraoHa IUIoYa HANpAaB/bEHA O
(PUKIIMOHOT MaTepHjana TNoBpuiuHe 44
cm? = 0,5 cm? u nebIblHe HajMame 6 mm.

Bpoj obpraja mucka Tpeda ma Oyme 660 *
10 1/min 6e3 onrepehema U He Mama Of
600 1/min ca myanMm onrepehemeMm.

Cpenma BpPEeJHOCT MPUTHCKA Y KOHTAKTY
ca paJiHUM TMOBpIIMHAMA KOYHHX 00IOra
Tpeba na Oyne koHcranTHa, 75 N/cm? + 10
N/cm2,

[ukaycn  UCIUTHBAama W BpIICHE
NPUTHCKA Ha MeAay KOYHUIE TOKOM OBHX
nuKiIyca Tpeba nga Oyny TOAECHBH U
ayTOMaTCKHU.

Tpeba 3a0eneXuTH  W3MA3HH  KOYHHU
MOMEHT U TEMIIEpaTypy paIHe MOBPIIHHE.

Heomxonro je o6e30emanté ma Ba3myx 3a
xnaheme npoiiasu JAUPEKTHO KPO3 KOYHHU
cucTeM ca npoTokoM of 600 £ 60 m3/h.

ITocTynak ucnuruBama
IIpunpema y3opka

[MocTynak yxomaBama KOjU j€ HaBEO
npousBohau Tpeda ma 00e30eau Hajamame
80% KOHTaKTHE MOBpIIMHE He Ipenasehn
MOBPIIMHCKY Temmeparypy ox 200 °C.

IIporpam ucnutuBama

IMoctymak wucnuTHBama oOOyXBaTta HU3
Y3aCTONMHHX LUKIIyca KOYeHa, O KOjHX ce
CBAaKHM CacToju ol X MHTEpBaia Ko4yema ca
BpLICHEM IIPUTHCKA HA NEATy KOYHHLE Y
NepHoay o 5 CeKyHIU HaKOH 4Yera cieau
OTIyLITae Melane KOYHHLE Y HEepPHOIY
ox 10 cexyHau.

bpoj
YuK-
ayca

KoYerna

Touemna memnepamypa
pomupajyhee
enemenma KouHuye

()

bpoj IIpunyono

X xnahere

O©CoO~NOO O WN -

P
R O

100 na
pactyha < 200 HE
200 HE
pactyha < 300 HE
300 HE
250 Ja
200 Ja
150 Ja
100 Ja
pactyha < 300 He
300 He

[
OO O WwWwaou ool ool

3.1.2. The disc rotational speed shall be 660 + 10
1/min without load and shall not fall below
600 1/min on full load.

3.1.3. The mean contact pressure at the brake
lining working surface shall be constant at
75 N/cm?+ 10 N/cm?,

3.1.4. The test cycles and brake applications
during the cycles to be adjustable and
automatic.

3.15. Output torque and working surface
temperature shall be recorded.

3.1.6. Provisions shall be made to direct cooling
air across the brake at a rate of 600 + 60
mé/h.

3.2. Test procedure

3.2.1. 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.

3.2.2. 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.

Number of Initial

No of brake brake Forced

cycle | applications rotor temperature cooling
X ()

1 5 100 yes
2 5 increasing < 200 no
3 5 200 no
4 5 increasing < 300 no
5 5 300 no
6 3 250 yes
7 3 200 yes
8 3 150 yes
9 10 100 yes
10 5 increasing < 300 no
11 5 300 no
3.3. 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.

w
w

EBanyanuja pesynrara HCIUTHBAamHA

@puknnona cBojctBa ce oapelyjy Ha
OCHOBY KOYHOI MOMEHTa KOjU je
3a0eNIeKeH Yy TOKY oOmabpaHHMX LHKIyca
TOKOM TIpOrpamMa HCIUTHBamba. MOMEHT
KOuCka ce u3paxkaBa KOCHHIIjSHTOM

Tpema .




3.3.1L.

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 plop
is the mean value of p recorded for the
brake applications in cycles 1 and Hop2 IS
the mean value of [ 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 min is
the lowest value of p 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 pops,
Mop2, kMin and pmax.

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:

Mop1, Hop2z £ 15 per cent of the registered
value;

Mmin > registered value;

Mmax < 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

3.3.1L.

3.3.2.

3.3.3.

3.4.
3.4.1.

3.4.2.

Jleo b:

2.1.
2.2.

BpenHoct | mpu CcBakOM NPUTHUCKY Ha
nejajy KOYHHUIE ce JeQHUHUIIE Kao
[POCeYHA BPEIHOCT 3a0elie’KeHa TOKOM
KOYeHa y IIePUONY O 5 CeKYHIH.

Pagaun  koedpummjeHT — Tpema Wopl
[PeNICTaBIba NPOCEYHY BPEIHOCT
3a0eNIeKeHy TOKOM Kouerma y HUKIycy 1, a
Mop2 TIPEACTaB’ba IPOCEYHY BPEAHOCT
3a0eJexeHy TOKOM Kouerma Y IUKIycy 9.

MaxkcuManHu KOe(QUIUjeHT TPCHa [max j€
HajBeha BpemHOCT W 3a0enekeHa TOKOM
Kouema y 1ukiaycuma 1-11 yxpyuyjyhu u
IbHX.

MuHEManHA KOS(HUIMjCHT TPEHa min j€
HajMama BPEIHOCT | 3a0eiekeHa TOKOM
Kouema y mukrycuma 1-11 ykpyayjyhu u
BHX.

Kpurepujymu npuxBaTbuBOCTH

Csaku 3axTeB 3a XoMoJoraiujy oapeljeHor
TUIIA 3aMEHCKOI CKJIONAa KOYHHX o0Jiora
WIM THIA 3aMEHCKHX obiora mobGorir-
KOYHHUIIC Mopa Jnga Oyme mnpomnpaheH
BpeaHOCTHUMA 32 Hop1, Hop2, Mmin ¥ Fmax-

TokoM mpou3BoAKE OFOOpPEHOr THIIA
CKJIOTIa KOYHMX o0jora WiM TUOa
3aMEHCKHX 00yora J00OII-KOYHHIE Ha
KOje Ce OJJHOCH XOMOJIOTallHja, UCITUTHHM
y30pIIFIMa MOpajy Ja ce JOOUjY BPeIHOCTH
carjacHe ca BPEAHOCTUMa J00MjeHHM
mpeMa 3axTeBuMa u3 craBa 3.4.1. oBor
npuiora, ca ciueaehnM ToyepaHjama:

Mopt, Mop2 * 15 % on 3abenexene

BPEIHOCTH;
Hmin > 3a0eexxeHe BpeJHOCTH;

Mmax < 3a0enexeHe BpeJHOCTH.

Cao0Opa3HoCT Npou3BOIH€
KOYHHUX JAUCKOBA U 1000112

VBox

Jleo b ce omHocu Ha 3aMEHCKE KOYHE
JIMCKOBE WK J100o1Ie 0700peHe y CKiIamy
ca oBuM [IpaBHIHHKOM.

3axTeBH

Caobpas3HocT mpou3Boame Tpeba nga ce
MOTBPAY YOOMYajeHMM KOHTpoJiama |
JOKyMEHTaIMjoM, OapeM y ckiaxy ca
cienehum napamerpuma:

XeMHjCKH cacTaB
MukpoctpykTypa

KapaxrepucTike MHKPOCTPYKTYpE MOpPajy
outn y ckiamgy ca cragmapaom 1SO 945-



2.3.

2.4.

2.5.

The microstructure must be characterised
in accordance with 1SO 945-1:2006

(@) Description of the composition of the
matrix;

(b) Description of the graphite shape,
distribution and size.

Mechanical properties

(@) Tensile strength measured in
accordance with ISO 6892:1998;

(b) Brinell hardness measured in
accordance with 1SO 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:

(@) Thickness variation;

(b) Friction surface run out;
(c) Friction surface roughness;

(d) Cheek thickness variation
(for ventilated brake discs).

Brake Drums:

(@ Ovality;

(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:

(@ Chemical composition and its
permitted range, or  where
appropriate, maximum value, for
each element;

(b) Microstructure as per paragraph 2.2.;

(c) 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

2.3.

24.

2.5.

1:2006:
(a) Omwc cactaBa Matpuiie;

(6) Ommc  obmmka, pacmomerne |
BEJIMYMHE Tpadura.

MexaHn4dKa CBOjCTBa

(@) cvmumajua  uBpcToha, MepeHa |y
ckiraxy ca  cragmapaom SO
6892:1998;

(6) TBpmoha mo Bpuuemy, MepeHa y
ckiany ca cragaapaom SO 6506-
1:2005.

VY cBakoM ciydajy, Meperma Tpeda BPIIUTH
Ha y30pIIMMa y3eTHM Ca CTBApHOT KOYHOT
JICKa WK J00o1Ia.

I'eoMeTpHjcKe KapaKTepPUCTHKE

Kounu nuckoBu:

(8) Opncryname nebibHHE;

(6) Xabame GpUKIHOHE TOBPIINHE;
(B) XpamaBocT ()pUKIMOHE MOBPIIUHE;

(r) Oncryname nebprHe 06IOTe
(3a BenTHIMpajyhie KOUHE TUCKOBE).

Kounu no6omm:

(@) Osannocr;

(6) XpamaBocT HPUKIIMOHE TOBPIIHHE.
Kpurepujymu npuxBaT/bUBOCTH

CBakH 3aXTeB 32 XOMOJIOTalyjy oapeljeHor
3aMEHCKOI KOYHOI JHCKa WM J00oIia
Mopa na Oyme mpompahen crnexehom
MPOU3BOJHOM  CHenu(UKamujoM  Koja
caJIpXH MOaTKe 0:

(8) xeMHjcKOM cacTaBy H  HETOBOM
JO3BOJGEHOM  OmCery  WiId, Yy

oaroBapajyhum cily4ajeBuMa,
MaKCHMaJlHO] BPEIHOCTH 3a CBakKd
€JIEMEHT;

(6) MHKPOCTPYKTYpPH y CKJIQIy Ca CTABOM
(B) MexaHMYKHM CBOjCTBHMA Y CKJIAIy ca

CTaBOM 2.3. U BbUXOBOM JI03BOJHEHOM
omcery Wid, Yy oarorapajyhum

cily4yajeBuma, MaKCHMAJTHO)]
BPEIHOCTH.
Toxom yoOuiajeHe MIPOU3BOIHHE

0I00PEHOT 3aMEHCKOT KOYHOT IHCKa HJIH
no0o1ia, Ipou3BOAmHa MOpa OUTH Y CKIaILy
ca OBHM 3a0eJIe’KeHNM CrieuKaIjama.

v CITy4ajy TEOMETPHjCKUX
KapaKTepUCTUKA, CTBapHE BPEIHOCTH HE
CMejy Ja MpeMalie BPEIHOCTH IPOIMUCAHE



2.6.

2.7.

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 crtaBy 5.3.3.1.1. 3a kouHe AUCKOBE U
craBy 5.3.3.1.2. 3a kouHe noboe.
JokymeHTanmja

Jokymenramja Tpeba ma  caapxku
MaKCUMaJJHE W MHHUMATHE BPEAHOCTU
KOje je JO3BOJIHNO Mpou3Bohad.

YdecTanocT HCIIUTHBambA

Mepema TpomnucaHa y OBOM IPHIOTY
MOpajy ce BPIIMTH 33 CBAaKy MPOM3BOAHY

cepujy.



Annex 10 Ipuior 10

IHlustrations HNaycrpanuje

1. Brake disc design types 1. THIOBY KOHCTPYKIIHja KOYHHX JIHCKOBA
(examples) (mpumepn)

Flat type PaBHU THI
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Conical type Konycuu tun

Double flange type Tun ca IBOCTPYKOM NPUPYOHHIIOM
- D - - D -
- F bt p ; 1

- 48
I - - -b.f -
- - F‘ - - - "‘ >
B Diameter of mounting bolt holes B [Ipe4HUK OTBOPA 3a BUjKE 32 MOHTAXKY
(or thread size in case of threaded holes) (WM BeTMUMHA HABOja 3a HABOjJHE OTBOPE)
D External diameter of disc D CrioJpanimby MPEYHUK JUCKA
F Inner diameter of friction surface Fa) VYHyTpaumy NpedHuK GpUKIHOHE MOBPIINHE
(inboard) (ca yHyTpambe cTpane pykaBla)
Fo) Inner diameter of friction surface Fo VYHyTpaumsy NpedHuK GpUKIHOHE MOBPIINHE
(outboard) (ca croJbHE CTpaHe pyKaBIia)
H Mounting flange thickness H JleOprHa MOHTaKHE TIPUPYOHUIIE
L Width of cooling (ventilating) channel L Hlupura  pacxmagHor  (BEHTHIIALHOHOT)
KaHasia
Smew)  Disc thickness (nominal) Stew)  JlebibrHA qucKa (HOMHHAITHA)
Sminy  Disc thickness Sminy  JebpuHa gucka
(minimal permissible wear thickness) (1o3BoJbEHA MUHMMAITHA 1e0JbUHA
Ta) Internal diameter T VYHyTpallby IPeuHUK
(mounting spigot diameter) (peYHHK MOHTAXHOT PyKaBLa)
Tw "x" number of mounting bolt holes and pitch Tw »X“ Opoj OTBOpa 3a BHMjKE 32 MOHTaXy H
circle diameter MIPEYHUK ITOJICOHOT Kpyra

Tw Overall length of disc Tw VKyIHa IyKHHA JHCKa



2. Brake drum (example) 2. Kounu go6om (mpumep)

T 171 = T 171 =
i i
I | I |
T ] [ 9+t ] < ] T ] [ 9+t ] < ]
&l ol @ o = Q & @ | @

(/ (/
- 1 - 1
Y Y
f f
- b -t é ¥ - b -t é ¥

A Inside diameter of the drum A VYHyTpalimu NpevHuk go00ora
B Friction surface width B IupuHa GppUKIMOHE TOBPIIUHE

"x" number of mounting bolt holes and pitch Cc »X“ Opoj OTBOpa 3a BHMjKE€ 3a MOHTaXy H

circle diameter MIPEYHUK IT0JICOHOT KpyTa
D Mounting spigot diameter D [IpeyHNK MOHTa)KHOT pyKaBIa
E Outside drum width E CroJpaiima myaprHa g06orra
F Mounting flange thickness F JleO/prHa MOHTaKHE TIPUPYOHUIIE
G Outside diameter of the drum G Criospaliby MPEevHNK 10601Ia
H Casing diameter H IMpeunnk kyhumra go6omra

I Diameter of the mounting bolt holes [Ipe4yHUK OTBOPA 3a BUjKE 32 MOHTAXY



Annex 11

Requirements

for

re

placement

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:

Hpujor 11

3axTeBH

3a

3aMCHCKE

KOYHE

JUCKOBE WJIH KOYHe [J000me 3a
Bo3uJia Bpcre M u N

1. [pernen ncnuruBama

HcnutuBama HaBeleHa y cTaBy 5.3. oBor
[IpaBunHKKa TpUMEBYjy ce Ha cienchu
HAYMH y 3aBHCHOCTH OJ BPCTE BO3MIIA!

Tabena A11/1A
Bosuia Bpcre My, N1

Table A11/1A
Vehicles of categories M1, N1
Alternative
Vehicle test dynamometer
test
Performance |2.2.1. Type 0, engine|3.4.1. TypeO,
tests disconnected
accordingto |2.2.2. 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.
2.2.3. Typel 3.4.2. Typel
2.3.  Parking braking | —
system
(if applicable)
Comparison | 2.4.  Testing the 3.5, 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. Brake disc
thermal fatigue
test
4.1.2. Brake disc high
load test
4.2.  Brake drums
4.2.1. Brake drum
thermal fatigue
test
4.2.2. Brake drum

high load test

Anmepnamueno
Hcnumusare so3una ucnumuedrbe Ha
JuHamomempy
Uctmtusamwe |2.2.1. Tun 0, wmorop |3.4.1. Tum O,
TEXHUYKUX UCKJbYYEH
kapakTepuctd | 2.2.2. Tun 0, wmotop | 3.4.4. Cumynauuja
Ka y CKJIajy ca YKJby4eH HCTIUTUBAbA
[MpaBuinHUIIM Kouemwa ca
a YKJbY4ECHHM
op. 13/13-H MOTOPOM
bp3una n
onrepeheme y
CKJIazy ca
cTaBoM 2.2.2.
2.2.3. Tunl 3.4.2. Tunl
2.3.  Cucrem -
MapKUpHE
KOYHHIIE
(1o motpedu)
YnopenHo 2.4. HcnuruBame 3.5. MHcnurusame
UCTIUTUBAC JMHAMUYKUX JMHAMAYKUX
ca (bpUKIHOHIX (hpUKITHOHIX
OpPHUTHHAIHUM CBOjCTaBa cBOjcTaBa
JIETIOM (ynopenna (ynopenna
HCTIUTUBAKbA HCTIUTUBAKA
H3BEJICHA Ha H3BeJIeHa Ha
T0jeTUHAYHUM H0jeIMHAYHUM
OCOBHHaMa) KOYHHUIIaMa
TOYKOBA)
IIpoBepa HcnutuBame Ha 4.1.  Ko4HHU TUCKOBH
MHTETPUTETA | BO3UIIY CE HE 4.1.1. Hcnurusame
CIpOBOAHU — Tpeba TEPMUYKOT
NPUMEHUBATH 3aMopa KOYHOT
WCTIMTHBAKE Ha JIcKa
JTUHAMOMETPY 4.1.2. Ucnurusame
KOYHOT JJHCKa
ca noBehaHuM
onrepehememM
4.2.  Kounu gobomu
4.2.1. WcnuruBame
TEPMUYKOT
3aMopa KOYHOT
nobomra
4.2.2. UcnuruBame
KO4HOr a00o0111a
ca nopehaHuMm
ontepehemeM

3a cBakm THIN OuUcKa # goOoma, 3a




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 | tests to be carried out on a
vehicle.

HajMamke jeIHy HUCIUTHY Tpyny (BHICTH

nepuHujy y

CTaBy

5.3.6. osBor

[paBuiHMKa) je HEOMXOIHO CIPOBECTH
HCIUTHBama Tuia Bo3mwia 0 m tuma I Ha

Table A11/1B
Vehicles of categories Mz, Mz, N2, N3
Alternative
Vehicle test dynamometer
test
Performance |2.2.1. Type O, engine|3.4.1. TypeO
tests disconnected
accordingto |2.2.3. Typel 3.4.2. Typel
Regulation  [2.2.4. Typell 3.4.3. Typell
No. 13 2.3.  Parking -
braking
system
(if required)
Comparison |2.4. Testing the 3.5.  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
4.2.  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 wvehicle or axle

BO3MITY.
Tabena A11/1b
Bo3una Bpere Mz, M3, N2, N3
Alternative
Vehicle test dynamometer
test
Ucnmtuamwa |2.2.1. Tun 0, morop|3.4.1. Tun O
TEeXHUYKUX UCKJbYYeH
kapakrepuctu |2.2.3. Tun | 3.4.2. Tunl
Kayckmany ca | 2.2.4. Tunll 3.4.3. Tun Il
IIpaBunuukom | 2.3,  Cucrem _
op. 13 MapKUpHE
KOYHHLIE
(110 noTpebdn)
YnopenHo 2.4. Hcnutupame 3.5. Hcnuruame
UCTIUTUBAEC JIMHAMUAYKUX JMHAMUYKUX
ca (bpuKIHOHEX (pUKIHOHIX
OPHUIMHAJHUM CBOjcTaBa CBOjCTaBa
JIeTIOM (ynopenna (ynopenna
UCTIUTUBAA HCTIUTUBAbA
u3BeJeHa Ha H3BEJIeHa Ha
I0jeANHAYHUM 10jeAMHAYHUM
OCOBHHaMa) KOYHHIIAMa
TOYKOBA)
TIposepa HcnuruBame Ha 4.1.  KouHHU TUCKOBH
MHTETPUTETA | BO3MITY CE HE 4.1.1. Tepmuuxu
crpoBoau — Tpeba 3aMop
MPUMEHUBATH 4.1.2. Vcnutusame ca
HCTIUTUBAE HA noBehanmm
JMHAMOMETpY onrepehemeM
4.2.  Kounu nobommu
4.2.1. Tepmuuku
3aMop
4.2.2. UcnuruBambe ca
nosehanum
onrtepehememM
2. [IpoBepa yckialjenoctn ca 3axTeBHMa 3a
HCIIUTHUBAKC BO3UJIA
2.1 HcnutHO BO3UIIO

Bosmino koje je pemnpeseHT 3a omabpaHy
HCHHUTHY Tpyny (BUmeTH IepUHHULH]Y Y
ctaBy 5.3.6. oBor [IpaBuinHuka), 3a Koje je
MOJHET 3aXTeB 3a XOMoJIoraluja WiIu

M3BEINTaj O

HUCIIUTUBABY

3aMCHCKOT

KOYHOT Jucka/moboma, Tpeba nma Oyne
ONPEMJBCHO OBHMM 3aMEHCKHUM KOYHHM
JuckoM/nobomemM, kao W ypehajuma 3a

HUCIIUTHBAKC

KOYHHIOa |y

cKilagy ca

onpendama u3 [pasunHuka 6p. 13 wm 13-

H.

3aMEHCKH KOYHU )_'II/ICK/[[06OIII CC MOHTHpa

Ha

MIPEeIMETHO]

OCOBHHH

3ajeqHO  ca

onrosapajyhomM Ko4HOM 00JI0TOM, Ha KOjy
OIHOCH OJo0peme Yy CKIagy ca
[paBunaukom Op. 13, 13-H wnu 90, xojy
je mocrtaBno Tpom3Bohad BO3WIA WU
OCOBHHA.

ce




2.2.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.3.

2.3.1.

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 O 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 O 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 | 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 | 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 |l 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.

2.2.
2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.3.
2.3.1.

AKO HE TIOCTOjU jeMHCTBEHA MpOIEeIypa
KOjOM ce YyCIOCTaBJba OJroBapajyhu
METOJl KO4YeHa, OHIOAa C€ HCIUTHBAKkE
BpIIH Yy JOTOBOPY ca  TEXHUYKOM
cry>xOom. CBa HCIUTHBaKma HaBEICHA Yy
JaJbeM TEeKCTy ce BpIle Ha KOYHHIAMa
Koje cy Beh yxomane.

Hcern porpam ,»yX0/laBama“* ce
npuMemyje W 32 3aMEeHCKe U 3a
OpHUTI'MHAJIHE KOYHE AMCKOBE M JO0OIIIe.

Cuctem paaHor Ko4ema

UcnutuBama kounmma Ttuma O ca
UCKJbYYCHHM MOTOpPOM Ha omrepeheHoM
BO3HITY

OBO WCHWTHBaWmE Ce BPIIM y CKJIAaxy ca
craBoM 1.4.2. IIpumnora 4 IIpaBunHnKa Op.
13 mwm ca crasom 1.4.2. Ilpumora 3
[paBuauka 6p. 13-H.

WUcrmtnBama kxounmma Tthma O ca
YKJBYYCHHM MOTOpPOM Ha HeomnTepeheHoM
u onrepeheHoM BO3MITy

OBO HCNUTHBaKE CE BPIIU Yy CKIAAy ca
ctaBoMm 1.4.3. [punora 4 IlpaBunHuka 6p.
13 (momatHO wucCHUTHBaEmE - MpOBEpa
NOHAlllakba BO3WIA IPU KOUEHY IpH
BeIHMKO] Op3mHW) wim ca craBom 1.4.3.
[pwunora 3 IpaswrHuka 6p. 13-H.

HUcnutnBame kounuia tuma I

OBO WCIHUTHBaEkE ce BPLIM y CKIagy ca
craBoM 1.5.1. IIpumnora 4 IpaBuinHuKa Op.
13 mwm ca crasom 1.5.1. Ilpumora 3
[IpaBunauka 6p. 13-H.

Ha kpajy ucnutuBama KO4YHHMIA THMA I,
TEXHHYKE KapaKTePHCTUKE CHCTeMa 3a
KOYEHE Yy 3arpejaHoOM CTamby MOpajy OUTH
y CKJIady ca 3axTteBuma u3 crtaBa 1.5.3.
[punora 4 IlpaBunnuka Op. 13 wmm ca
craBoM 1.5.2. ITpwora 3 IlpaBuiHuka 6p.
13-H.

HcnutuBame koununa tuma I1

OBO UCHIHTUBamkE CE BPIIM Yy CKJIAAy ca
craBoM 1.6. Ilpunora 4 IlpaBunHuka Op.
13.

CucteM mapkupHe KOuHHUIIE (TI0 TTOTpedn)

AKO ce KOHBEHIIMOHAJTHA (PUKIMOHA
MOBPIIMHA AWCKA WM J00OIIa KOPHCTH Y
CHCTEMY paJHE KOYHHILE U y CHCTEMY
MapKUpHE KOYHHIE, OHJA HEMa HOoTpede
Jla ce BPIIH OCEOHO NCIUTUBAE CUCTEMA
napkupHe koyHune. Cwmarpa ce Ja
3aJl0BoJbaBajyhu pesyiraTH HCHIHTHBaa
tuna 0 y onrepeheHom cramy moTBphyjy
yckiahjeHOCT ca 3axTeBMMa 3a CHUCTEM
MApKUPHE KOYHHUIIE.



2.3.2.

2.3.3.

2.4.

2.4.1.

24.1.1.

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/s2 (M1, M,
Ni1) or 3.5 m/s2 (M3, N2, N3) or up to the

2.3.2.

2.3.3.

24.

24.1.

24.1.1.

CraTuuko WCIUTHBAakbE HA CTPMOj pPaBHU
ca HarnOom ox 18% Ha onrepeherHom
BO3HITY

Bo3mwio Tpeba nma  3am0BOJBM  CBE
peneBaHTHE ofpende Koje ce OIHOCe Ha
OBy BpCTY BO3WIJIA, KOje Cy HaBeieHe y
ctaBy 2.3. IIpumora 4 Ilpasunauka Op. 13
wm ctaBy 2.3. [punora 3 IlpaBunHuka
op. 13-H.

UcnntuBama IUHAMUYKUX (DPUKIUOHHX
CBOjCTaBa (ynopenHa HCIIUTUBAbA
U3BpLICHA Ha M0jeAMHAYHUM OCOBHHaMa)

VY ciydajy OBOT MCIIUTHBaa, BO3UIIO je& Y
omnrepeheHoM cramy, a cBa KOouema Ce
BpIIe Ca WCKJBYUYCHHM MOTOPOM M Ha
PaBHOM TIyTY.

CucTteM paJHOT KOYeHa BO3HIIa OIPEMIbEH
je ypebajem koju omoryhaBa onBajame
KOYHHUIIA NPEAHBUX TOYKOBA O KOYHHIA
Ha 33JBUM TOYKOBHMMA, Tako Ja y OWiIo
KOM cilyyajy MOTYy Ja pajJe He3aBUCHO
JeaHe o7 APYTHUX.

AKO ce 3a 3aMEHCKH KOYHHM JHCK/10001I 3a
KOYHHUILIC Hpe,[[H)I/IX TOYKOBa Tpa)KI/I
XoMoJioranuja WIIN U3BEILTA] 0
UCIUTHBAKY PEIICBAHTHOT JIeNa, KOUYHHIIE
Ha 33/lbUM TOYKOBHMA OCTajy HEAKTHBHE
TOKOM YUTABOI UCIIUTUBAMA.

AKO ce 3a 3aMEHCKH KOYHH JAUCK/1000m 3a
KOYHHIIE  3aJBUX  TOYKOBA  TPaXH
XOMoJIoTanyja WA M3BEIITA] 0
UCIIUTHBAY PEIICBAHTHOT Jiella, KOUHHIIE
Ha NpebUM TOYKOBUMA OCTa]y HEaKTHBHE
TOKOM YHMTABOT HCITUTHBAMbA.

YhopemHo — WCOUTHBAKE  TEXHUYKHX
KapakTepUCTHKAa KOYHHIA Yy XJIQTHOM
CTamy

VY ciydajy KOYHHMIA Y XJIaJHOM CTamy,
TEXHHYKE KapaKTEePHCTHKE 3aMEHCKOT
KOYHOT' JaWcKa/moboma ce ynopehyjy ca
TEXHUIKUM KapaKTepUCTUKaMa
OPUTMHAJIHMX  CKBMBAJIEHTHHX  KOYHHX
JIUCcKoBa/noboma mopehemeM pesynraTta
HCIUTHBaka KOja Cy HaBeleHAa Yy JajbeM
TEKCTY.

Kopucrehun 3amenckn kouHH TUCK/mo0o1,
Tpeba  W3BpPUIUTH HajMame IeCT
y3aCTONHUX  IIPUTHCAaKa Ha  IeAaly
KOYHHMLE y3  TpUMEHy  Jpyradwje,
IoCcTeTieHo pactyhe pedepeHTHe cuie uiu
NIPUTHCKA y KOYHOM BOJYy CBE JOK Ce
TOYKOBM He OJIOKHMpajy, WM JIOK CE He
JOCTUTHE TPOCEYHa BPEAHOCT YKYITHOT
yemopemwa o1 6 m/s2 (M1, Mz, Ni) wim 3,5
m/s? (M3, N2, N3), Wi JOK ce HEe TOCTUIHE
MaKcUMalHa pedepeHTHa Cuila KOoduema



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.

WIN TPUTHCAK y KOYHOM BOIY KOjH CYy
JIO3BOJbEHH 32 OBY BpPCTy BO3MWIIA.
Mehyrtum, moueTHa  Op3WHA ~ TOKOM
UCIIUTUBAaKka  KOYHUX  JHUCKOBA WU
Jno0omra KOju cy MOHTHpPaHH Ha TPEamoj
WA 337K0j OCOBHHH Tpeba ma Oynme y
CKJIay ca BpPEOHOCTHMa NPHUKA3aHUM Yy
TabeIN UCIION:

Tabena A11/2.4.1.1.

Bpcma sosuna

Bp3una moxom ucnumusarea y km/h

Ilpeora ocosuna 3aoma ocosuna

Vehicle
category

Test speed in km/h

70 45

Front axle Rear axle

50 40

M1

70 45

65 50

M2

50 40

45 45

N1

65 50

Ms, N2, N3

45 45

24.1.2.

2.4.1.3.

3.1.

3.2.
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
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 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

24.1.2.

2.4.1.3.

3.1

3.2.
3.2.1.

ITouerna TeMIeparypa KOYHOT
JMCKa/mo0omma mpe CBaKkor NPHTHCKA Ha
mefany KouHuie tpeda ga oyae < 100 °C.

HcnutuBame KOYHMIIA ONHCAHO Yy CTaBy
24.1.1. ce Takohe BpmmM KopuHIhemeMm
OPHTHHAHOT KOYHOT AUCKa/no0oma.

Junamuuka NIV VE] CBOjCTBa
3aMEHCKOT KOYHOT JUCKa/1000I11a ce MOory
cMaTpaTd CIMYHAM OHHUMa KOje MOoCedyje
OpUTHHAIITHU KOYHU JHCK/A00O0II, TOxa
YCIIOBOM JIa OCTBapEHE CPE/Ibe BPEIHOCTH
YKYITHOT ~ yCIIOpEEa 3a HWCTH  pajaHu
MPUTHCAK MK HCTY PePepeHTHy Cuiy
MPUTHCKA HA TeJaly KOYHHIE Y TOPHEM
nBoTpehHCKOM Ieny ToOHjeHe KpHBE He
onctymnajy 3a Bume on =10 % wmmu +0,4
m/s> o BpemHOCTH NoOWjeHHX 3a
OpPUTHHAIHU KOYHU JAUCK/I000II.

HcnutuBame Ha
JIMHAMOMETPY

HMHEPLIMOHOM

Omnpema TuHAMOMETpa

3a notpebe OBUX WCTIUTUBAbA,
IuHaMoMeTap Tpeba na Oyae ompemMIbeH
OPpUTHHAIIHUM KOYHHM 4YE€byCTHMa WIN
KOYHHIIOM TOYKa PEJICBaHTHOT BO3MJIA.
WHepunoHn auHAMOMETap je OIpeMJbeH
ypehajem 3a 00e30ehuBame KOHCTAHTHOT
OOpTHOI MOMEHTa M OIpPEMOM  Koja
oMmoryhaBa craiHO Oenexeme Opoja
o0OpTaja, MPUTHCKA y KOYHOM CHCTEMY,
Opoja OKpeTa HAaKOH IIOYETKa KOUeHa,
KOYHOI MOMEHTa, BpeMEHa Kouyema H
TEeMIIEpaType KOYHUX AUCKOBA/mo0o1Ia.

Yca0oBu HCIUTHBAEKA

Wneprujanaa
JUHAMOMETpPa

Maca WHCPIUOHOT

Wnepunjanna Maca HMHEPLUUOHOT




3.2.1.1

3.2.1.2.

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- rdyn2
Where:
| = rotary inertia (kgm?);

rayn = dynamic rolling radius of the tyre
(m);

m = test mass (part of the maximum mass
of the wvehicle braked by the
appropriate wheel) as stipulated by
this Regulation.

3.2.1.1.

Dynamic rolling radius

In calculating the inertia mass, the
dynamic rolling radius (rayn) of the largest
tyre authorised for the vehicle (or the axle)
shall be taken into account.
3.2.1.2.

Test mass
The test mass for calculating the inertia

mass shall be as follows:

a) When testing front axle brake discs

and drums:
— X- rnveh
2 nfront
Mveh = max. permitted mass of the vehicle

Nfront number of front axles

b) When testing rear axle brake discs

and drums:
m = y rnveh
2 N fear
Mven = max. permitted mass of the vehicle

Nrear = number of rear axles

JUHAMOMETpA IMOJeIaBa ce mTo je Moryhe
Ommke (C TOJNEpaHIjoM y PACIoHy on £5
%) TEOpHjCKH TPa)KEHO] BPEOHOCTH KOja
OJroBapa Jelly YKyIHE HHepLHje BO3HIA,
Koje koun oxrosapajyhm togak. ®opmyna
3a W3padyHaBame WHEpIMjaHE Mace je
cieneha:

I =m- rdyn2
Ine je:
| = momenT unepuuje (kgm?);

fdyn = JUHAMHUYKH PaaHjyc KOTpJbarba
nHeymaTuka (M);

M = UCIUTHA Maca (JIe0 MaKCUMaJlHe Mace
BO3WJIA, KOjy KOYHM ojroBapajyhu
TOYaK), Kako je TNpeaBuheHO OBUM
[IpaBunHUKOM.

JlMHAMUYKH pasinjyc KOTpIbama

WzpadynaBame uWHepuujaiHE Mace ce
Bpm y3uMajyhm y o003up ITUHAMHIKA
pammjyc  KoTpijama  (rdgyn)  Hajseher
MHeyMaTHKa KOjU je JO03BOJBCH 3a
ynotpedy Ha OBOM BO3WIy (WM OBOj
OCOBHHH).

HcnutHa maca

HMcnuTHa
UHEpLHUjalHe
cienehy HaywH:

Maca 3a
Mace

M3pauyHABAbE
ompehiyje ce Ha

a) KO HUCIIMTHUBaAkha KOYHHUX JUCKOBaA U
Z[O6OHIa npeamkEe OCOBUHE!
_ X- mveh
2 : nfront

Mveh = MakCHuMaliHa
BO3uJ1a

J03BOJbCHA Maca

Opoj MpeAmUX OCOBUHA

Nfront

6) KO HUCIIMTHBAKA KOYHHX AUCKOBA U
nmo0ora 3aambe OCOBHHE:

m = y i mveh
2 Near
Mveh = MakCHMallHa  JI03BOJbCHA  Maca
BO3MJIA
Nrear = OpOj 3aABHX OCOBHUHA

Tabema A11/3.2.1.2



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)

Bpcma
6o3una

IIpoyenam no macu M xoju he 6umu ysemy 063up

Bpeonocmu X
(npeomwa ocosunae)

Bpeonocmu Y
(3aoma ocosuna)

M1

77 32

M1

77 32

M2

69 44

M2

69 44

N1

66 39

N1

66 39

Ms, N2, N3

55 55

Ms, N2, N3

55 55

3.2.2.

3.2.3.

3.2.3.1.

3.2.3.2.

3.2.4.
3.24.1.

The initial rotational speed of the
dynamometer shall correspond to the
linear speed of the vehicle at 80 km/h (M,
N3) or 60 km/h (M2, M3, N2, 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 | 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 | 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

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

3.2.2.

3.2.3.

3.2.3.1.

3.2.3.2.

3.2.4.
3.24.1.

[loyernu ©Opoj oOpTaja aUHaAMOMeTpa
0JroBapa JuHeapHoj Op3unu Bosuna oj 80
km/h (Ml, N1) wm 60 km/h (Mz, Ms, Nz,
N3) u ompelyje ce Ha OCHOBY IpocedHE
BpenHocTH  Hajpeher ®  Hajmamer
JHMHAMIYKOT paaujyca KOTpJbama
MTHEYMAaTHKa JI03BOJbEHHX 32 OBO BO3MIIO.

Xnahemwe

Xahewme ce MOXKE BPIIUTH y CKIAAy ca
craBoM 3.2.3.1. unu crasom 3.2.3.2.

HcnutuBame ce BpIIM HAa KOMIUICTHOM
TouKy (0001 TOYKa M MHEYMAaTHK) KOjU je
MOHTHpPaH Ha TOKPETHOM JIeNy KOYHHIIE
Ha WCTM HA4YMH Kao W Ha BO3WIY
(HajHENIOBOJBHHU)U CITyUaj).

[MpruKoM BpIea HCIUTHBAA TUIIOBA |
u |l TokoM 3arpeBama KOYHHIA MOXE Ce
[PUMEEbUBATH Ba3AyIIHO Xiaheme, NpH
yeMy Op3uHa W CMep CTpyjama Bas3layxa
Tpeba fa CHMyNHpajy CTBapHE yCIOBE, a
Op3uHe cTpyjama Bazayxa Tpeba aa Oyne
Vair = 0,33 v,

I'ne je:

V = ucnuTHa Op3vMHAa BO3WJA Ha IMOYETKY
KOUema.

Y  gpyrum  ciaydajeBuMa,  yrnorpeda
pacxyia{HOT Ba3ayxa HUje OrpaHUYeHa.

Temneparypa pacxiaHor
0JIr0Bapa TEMIIEPaTypH CpeNHE.

Bazayxa

HcnmtuBame koje ce Bpmu 0e3 obona
TOYKa

Y cnyyajy ucnutuBama THmoBa | um |l
TOKOM 3arpeBama KOYHHIIA, XJaheme Huje
JI03BOJBEHO.

Y  gpyrum  ciiydajeBuMa, — ymoTpeba
pacxJaHoT Ba3/lyxa HHje OrpaHHuueHa.

IIpunpema xounuue
Juck-kouHuie

HcnutuBame ce BPIIM Ha HOBOM IHCKY ca
HOBHM CKJIOIIOM KOYHHUX 00JI0Ta, 32 KOJH je
JOJICJbCHA XOMOJIOTAlMja TUMA Y CKIALY
ca [IpaBmmnukom 6p. 13, 13-H wm 90
(koju je MOHTHpAH y HCTOM MOJIOKajy Kao




3.24.2.

3.3.

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

Table A11/3.3.

3.24.2.

3.3.

X Ha BO3WIy, HIp.
3aIITUTHOT Ma3MBa).

ca YKIambameM

Jlo0o1i-KouHHIIE

VcnntuBame ce BpIIM Ha HOBOM Jjo0omry
ca HOBMM KOYHHMM o0Jiorama, 3a KOjHu je
J0/IeJbeHa XOMOJIOTalMja THUMa y CKIamy
ca [IpaBumnukom 6p. 13, 13-H wmm 90
(ak0 je TMPUMEHJBMBO, Ca YKIAWmameM
3aIITUTHOT Ma3uBa).

Ja 6u ce ocTBapuo no0ap KOHTaKT n3Mehy
obmora w gobomra, [O3BOJbEHA  je
MaImHCKa o0pasia obora.

AJ'ITepHaTI/IBHO HUCIIUTHBAKEC TCXHHUYKUX
KapaKTCPUCTUKA HA AUHAMOMETPY

Tabena A11/3.3.

la.

In the case of vehicles of categories M1, M2, N1
See bedding-in (burnishing) procedure as described in
Annex 3, paragraph 2.2.2.3.

la.

V cnyuajy eosuna epcme M1, Mz, N1
Buodemu nocmynax obpade (yxodasarwa) onucawn y cmagy
2.2.2.3. l[Ipunoea 3

1b.

In the case of vehicles of categories Ms, N2, N3
Bedding-in (burnishing):
100 (disc) or 200 (drum) brake applications

Ti= 150 °C (disc) or 100 °C (drum)
Vi =60 km/h
dm =1 and 2 m/s? alternating

16.

V¥ cnydajy Bo3nna Bpere Ms, N2, N3

Ob6pana (yxomaBame):

100 (muck) mmm 200 (mo0orir) Bpiiemha MPUTHCAKA Ha
nezary KOYHHIE

Ti= 150 °C (muck) or 100 °C (mo6omr)

Vi = 60 km/h

dm =1 1 2 M/s? HaU3MEHNYHO

JuHamuyka GpHUKIHOHA CBOjCTBA,
Bujeru ctaB 3.5.1. oBor mpuora

UcnutuBame kounura tuma 0,
Buzietd craB 3.4.1. oBor npuiiora

HcnutrBame Kounuia tumna |,
BHJeTH cTaB 3.4.2. OBOT Ipuiora

IToHoBHO yX0nIaBame:

10 (muck) mmm 20 (noGorr) BpIiIea IPUTHCaKa Ha TTeaTy
KOYHHIIE

Ti =150 °C (auck) mmu 100 °C (zo6omr)

Vi = 60 km/h,

dm =1 1 2 M/s? HaU3MEHNYHO

UcnutuBame xounura tumna 0,
Bujetu ctaB 3.4.1. oBor nmpuora

CuMmynanyja HCINTHBAka KOUeHha Ca YKIbYICHHM
MOTOpOM, BUJIETH cTaB 3.4.4. oBOI mpuJIOra.

IToHoBHO yXxoaaBame: (kao y Taduku 6p. 5.)

JluHamuyka ppHUKIHOHA CBOjCTBA,
Buzietu cra 3.5.1 oBor mpuiora

10.

HcnuruBame kounuia tumna |l (ako je npuMeHIbHBO),
BuzieTu craB 3.4.3. OBOT mpuiiora

11

IMoHoBHO yxomaBame: (Kao y Taduku 6p. 5.)

Kopamu 12-19 cy onumonn
(ako je akTHBaIMja HEIOBOJHHA)

12.

UcnutuBame Kounura tumna 0,
Buzietu craB 3.4.1. oBor mpmiora

13.

HcnuruBame koununa tumna |,
BHJETH cTaB 3.4.2. OBOT IpUiora

14.

IToHoBHO yxoaaBame: (kao y Ta4uku 6p. 5.)

15.

JluHamu4ka (ppHUKIHOHA CBOjCTBA,
Buzietd craB 3.5.1. oBor mpuiiora

16.

Cumynaiuja UCIUTHBAabA KOYCHA Ca YKIbYUYCHUM
MOTOPOM, BUAETH cTaB 3.4.4. oBOT IpHJIOra.

17.

IMonoBHO yxomaBame: (Kao y Taduku 6p. 5.)

18.

JuHaMuuka QpUKIIOHA CBOjCTBA,
BujetH ctaB 3.5.1. oBor nmpuora

19.

IToHoBHO yxoaaBame: (kao y Ta4uku 6p. 5.)

2. | Dynamic friction properties,
see paragraph 3.5.1. of this annex
3. | Brake test Type O,
see paragraph 3.4.1. of this annex
4. | Brake test Type I,
see paragraph 3.4.2. of this annex
5. | Re-burnishing:
10 (disc) or 20 (drum) brake applications
Ti =150 °C (disc) or 100 °C (drum)
vi = 60 km/h,
dm =1 and 2 m/s? alternating
6. | Brake test Type O,
see paragraph 3.4.1. of this annex
7. | Brake tests simulation engine connected, see paragraph
3.4.4. of this annex
8. | Re-burnishing: (like No. 5.)
9. | Dynamic friction properties,
see paragraph 3.5.1 of this annex
10. | Brake test Type Il (if applicable),
see paragraph 3.4.3. of this annex
11. | Re-burnishing: (like No. 5.)
Steps 12 to 19 are optional
(if activation is not sufficient)
12. | Brake test Type 0,
see paragraph 3.4.1. of this annex
13. | Brake test Type I,
see paragraph 3.4.2. of this annex
14. | Re-burnishing: (like item 5.)
15. | Dynamic friction properties,
see paragraph 3.5.1. of this annex
16. | Brake tests simulation engine connected, see paragraph
3.4.4. of this annex
17. | Re-burnishing: (like item 5.)
18. | Dynamic friction properties,
see paragraph 3.5.1. of this annex
19. | Re-burnishing: (like item 5.)

3.4.

CucreM pagHOT KoueHa




3.4.

3.4.1.

3.4.2.

3.4.3.

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 | 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 Il

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 0 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/s2 (M1, My,
Ni) or 5 m/s2 (M3, N2, N3). The control
forces or line pressure have not to exceed
the maximum allowed control forces or

3.4.1.

3.4.2.

3.4.3.

3.4.4.,

3.5.

3.5.1.

UcnntuBame kouynnmma THma 0O Ha
ontepeheHOM BO3MITY

OBO WCIHTHBAEkE C€ BPIIHM MO AHAJIOTHjH
ca omgpenbama craBa 1.4.2. Ilpmmora 4
[paBunamka Op. 13 wmm craBa 1.4.2.
[pwunora 3 IIpasmmHuKka 6p. 13-H.

UcnuruBame kounnna turma |

OBO MCIIUTHBAEkE C€ BPIIHM MO AHAJIOTHjH
ca oxpenbama crasa 1.5.1. Ilpunmora 4
[IpaBunnuka 6p. 13 wmm craa 1.5.1.
[punora 3 [pasunHuka 6p. 13-H.

Ha xpajy ucnurtuBamba kouHuua tuna |,
TEXHUYKE KapaKTEPUCTUKE KOYHMIA Y
3arpejaHoM CTamy MOpajy OWUTH y CKIamy
ca 3axteBnMa u3 craBa 1.5.3. [Ipurora 4
[paBuwnamka Op. 13 wmwmm craBom 1.5.2.
[pwunora 3 IpaswrHuka 6p. 13-H.

UcnmtuBame xounna tuma |l

OBO HCIHUTHBamkE CE BPLIM 110 AHAIOTHjH
ca oxpendama craBa 1.6. Ilpumora 4
IIpaBunnauka 6p. 13.

CumynanMja HWCIHTHBamba KOYEHa ca
YKJbYYEHUM MOTOPOM

Ymecro ucnutuBama TtHma 0 ca
YKJbY4eHUM MOTOPOM, 3a TOTpede OBOT
[IpaBuiHMKAa TPUXBATJEMBO je BpIICHE
HCIINTHBaka KOje CHUMYJHpa, y clydajy
ontepeheHor Bo3mia (BumeTH cTaB 3.2.
osor [lpuiora), ycnoBe UCIMTHBAmba KOJU
Cy TIpPONMCaHM 3a UcnuTHBame THma 0 ca
VKJBYYEeHUM MOTOpoM Yy craBy 2.1.1.
ITpunora 4 IlpaBunnuka Op. 13 niu craBy
2.1.1. Ilpunora 3 IIpaBunnuka 6p. 13-H.

HcnutruBame IHHAMHYKHX (QPUKIMOHUX
CBOjCTaBa (ymopenHo HCTIUTUBAHE
CIIPOBEJIEHO HA 3aC€0HO0] KOYHMIM TOYKA)

VY cnydajy KOYHHIA y XJAJHOM CTamy,
TEXHUYKE KapaKTePHUCTHKE  3aMEHCKOT
KOYHOT' JaWcKa/moboma ce ynopehyjy ca
TEeXHUYKUM KapaKTepUCTHKaMa
OPDHUIMHANHUX  CKBHBAJICHTHHX  KOYHHX
JIuckoBa/noboma mopehemem pesynTara
UCIIUTHBAKa KOja Cy HABEJEHAa Y JajbeM
TEKCTY.

Kopucrehun 3amencku kouam Iuck/modor,
Tpeba  W3BpPUINTH HajMame IeCT
y3aCTONHMX  TIPUTHCAaKa Ha  Tefaly
KOYHHLE y3 TpPUMEHy  Jpyradmje,
IoCcTeTieHo pactyhe pedepeHTHe cuie uiu
MIPUTHCKA Y KOYHOM BOJY CBE JIOK C€ HE
JOCTUTHE TPOCEYHa BPEAHOCT YKYIHOT
ycnopema o1 6 m/s?2 (Mi, Mz, Ni) umu 5
m/s? (Ms, N2, N3). Pedepentra cuna xoja
ce NpHUMEmyje Ha NeJaly KOYHHIE HIN
MIPUTHCAK Yy KOYHOM BOAY HE CME Ja



3.5.2.

3.5.3.

line pressure that is 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
=0.33v

Where:

v = vehicle test speed at initiation of
braking.

3.5.2.

3.5.3.

MpEeKopayl  MaKCUMaJHO  JI03BOJbECHE
BPEJHOCTH CHJIE WM MPUTHCKA Y KOYHOM
BOAy, Koje cTamHO 00e30ehyje KouHH
CHCTEM BO3Wia (HIpP. IOK IPUTHUCAK Y
KomMmpecopy He magHe). lloderHa
TeMIeparypa KOYHOT I¥cKa/moboma mpe
CBaKoOT IIPUTHCKA Ha Iefaiy Tpeba na Oyae
<100 °C.

HcnutnBame KOYHHUIIA OIHCAHO Y CTaBy
3.5.1. ce Takohe BpIIM HAa OPUTMHATTHOM
KOYHOM JTUCKY/T000MTY.

Junamuuka (bpuKIOHa CBOjCTBa
3aMEHCKOT KOYHOT JICKa/no0o1a Ha Kpajy
moctymnka (kopak 9 mmu xopak 18) ce mory
CMaTpaTH CIMYHUM OHHMMa Koje Iocenyje
OpUTHHAIIHN KOYHH JHWCK/IO0OMI, TIOx
YCIIOBOM JIa OCTBAapeHEe CPeIbe BPSAHOCTH
YKYIIHOI  yCIIOpema 3a HCTH pajgHu
NPUTUCAK MM HCTY pedepeHTHy Ccuiy
IMpUTUCKAa Ha NEAaly KOYHHUIIC Yy IOPHEM
nBoTpehuHckoM ey noOujeHe KpuBe He
oacTymnajy 3a Buiie o1 £8 % wam £0,4 m/s?
O]l BPEOHOCTH NTOOMjEHHX 3a OPUTHHAIHU
KOYHH AUCK/mo0orr

HUcnutuBame HUHTETPUTECTA Ha
HWHCPLUUOHOM JUHAMOMETPY

HcrutuBama ce BpIlie y CKIaay ca CTaBOM
4.1.(muckoBn) win 4.2. (mo6oin).

3a cBaKy HCIHTHY TIpyny HOTpeOHO je
W3BPIIUTH jeJHO HCIHMTHBAKE, OCHM aKO
3aMEHCKH €0 HE OCTBapH MOTpedaH Opoj
IUKITyca Ipe Hero mTo gohe 1o omrehema
wnu jJoMma (Buaetu onapendy 4.1.1.1.3. unu
4.1.1.2.3. oBOT mpHIIOTa).

KouHnuiia ce MOHTHpa Ha JUHAMOMETap Y
CKJIaJy ca HEHHM II0J0XKajeM Ha BO3MIY
(uBpcTO  (QUKCHpaHE  KOYHHIE WM
KOUHHMIE ca yrpa)eHOM OCOBHHOM CYy
U3y3€eTe U3 UCIIUTHBAA).

Temneparypa  KOYHOT  JTMCKa/KOYHOT
noboma ce Mepu WTO je Moryhe Oummke
¢puknuonoj mnoBpmmHH. benexe ce
u3MepeHe BpEeJHOCTH TeMIeparype, a
MeTOJ]a ¥ MepHe Tauke Tpeda ma Oyay mcre
3a CBa UCITUTUBAMA.

YKOJIMKO c€ TOKOM KOouema WU m3Mehy
JBa KOY€Hmha y jeIHOM LHKIYCY KOuema
IpuMemyje Ba3AylHO xiahewe, Op3uHa
CTpyjama Ba3nyxa Tpeba na Oyne
orpanuueHa Ha Vair = 0,33 v,

I'nme je:

V = ycnuTHa Op3MHa BO3WJIAa Ha IMOYETKY

KoYema.

Y  gpyrum  ciiydajeBuMa, — ymoTpeba



4.1.
4.1.1.

41.1.1.
41.1.1.1.

41.1.1.2.

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, an
original brake caliper of the vehicle(s)
concerned and new brake lining
assemblies of the wvehicle(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.

Vehicles of categories M1, N1

Test conditions (brake disc 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
of the tyres authorized for that vehicle.

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.
41.1.

41.1.1.
41.1.1.1.

41.1.1.2.

pacxjiaJHOT Basayxa HI/Ije OrpaHruyvcHa.

Temneparypa pacxjiagHor
0JIroBapa TeMIepaTypH CpeauHe.

Bazayxa

Kounu nquckosu

HcnntuBame TEPMHUKOT 3aMoOpa KOYHHX
JIFICKOBA

OBO WCIUTHBamkE Ce BPIIH KopHIIhemeM
HOBOI KOYHOT  [JHCKa, OpPUTHHAIHUX
KOYHHMX 4YeJbyCTH 3a oxaroBapajyhe(a)
BO3WIO(a) M HOBHX CKIIONOBA KOYHHX
obnora 3a oxrosapajyhe(a) Bo3mi(a), Koje
je omobpeno mpema IlpaBuwinuky Op. 13,
13-H unu 90 (koju je MOHTUpPaH y UCTOM
MOJNIOXKAjy Kao W Ha BO3WIY, HIp. ca
YKIaBakeM 3alITUTHOT Ma3nBa).

Axo je nmorpebHo, noxabane KouHe obiore
C€ MOT'y 3aMCHUTH TOKOM UCIIUTHUBAA.

Bosmia Bpcre My, Ny

Ycnosu UCTINTHBAa (ucriuTuBame
TEPMHUYKOT 3aMOpa KOYHOT JIHCKa)

Wnepuujanna Maca WMHEPLUOHOT
JUHaMOMeTpa ce oapelyje y ckimaay ca
3axTeBuMa u3 crasosa 3.2.1., 3.2.1.1. u
3.2.1.2. Ilpunora 11.

Bpoj o0Opraja auHAMOMETpa OJroBapa
JIMHEapHO] WCIHMTHOj Op3WHU BO3WIA W
onpehyje ce Ha OCHOBY mpocedHe
BpenHocTH  Hajpeher W HajMmamber
JUHAMHYKOT panujyca KOTpJbama
MHEyMaTHKa JI03BOJEEHUX 32 OBO BO3MJIO.

IMporpam  ucnutHBama  (HCIHUTHBAKE
TEPMHUYKOT 3aMOpa KOYHOT JIHCKa)

Koune o0nore koje ce TOABPraBajy
HUCIIUTUBAY, yrpahyjy ce Ha
onroapajyhe kounmme wu  oOpabyjy
(yxomaBajy) y ckiaay ca IOCTYIKOM

neduaucanum y crasy 1.1.2. [lpunora 3:

Tabema A11/4.1.1.1.2.

Ipensulero ncnuTHBame HcnuruBarme
TEPMHYKOTL 3aMopa
Bpcra Bo3uia Mz, N1

Hauun kouema

Y3acTonHO BpuIeHE
IPHUTHCKA Ha Tefally

KOYHHIIE
HWurepsan kouerwa (= tiotar) 70s
Bpoj xouewa mo nukIycy 2

Ko4yHu MOMEHT KOjH 0roBapa 5.0 m/s?

yCIOperbY 011

VYxynan 6poj HUKIIyca Kodema

100 mul50 (Bugeru

Test provision Thermal fatigue test

Vehicle categories M1, N1

Type of braking Sequential brake
applications

Braking interval (= tiotar) 70s

Number of brake applications per 2

cycle

Brake torque in accordance with a 5.0 m/s?

deceleration of

Total number of braking cycles 100 or 150 (see
4.1.1.1.3)

Brake applications

from Vimax

to 20 km/h

Initial temperature of the 1st brake <100 °C

application in each cycle

411.13)
[Iputuckame negaie KOYHHULIE
ca Vmax
Ha 20 km/h
ITouerna TemnepaTypa IpH IPBOM <100 °C

MIPUTHCKY Ha Ne/laly KOYHUIE TOKOM
CBaKor' LIMKIyca

Ine je:




411.1.3.

Where:

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;

tora actual braking period during the
application;

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

test rest period;

torar Braking interval (tora + 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:

(@) 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.

41.1.13.

4112

Vmax BPEITHOCT Vmax KOja C€ KOPHUCTH 3a
UCIINTHBAE 3aMEHCKOT Jielia jeJHaKa
j€ BpPEemHOCTH KOja OIroBapa BO3WITY,
Koje ce o[uIiKyje HajehnM oxHOCOM
KUHETHYKE CHepruje IpemMa Macu
JIACKa;

thra CTBapHHU INEPHOA KOUYCHA Yy MPOIECY
NPUTHCKamba Teaajie KOUHHUIIE;

tacc MHHUMaNHO BpeMe yOp3ama Yy
ckimany ca Moryhnomthy yOp3ama
onrosapajyher Bo3uia;

trest TEpUOI OIMODA;

tiotal YKyIHHU uHTEpBan Koyema (tora + tace
+ trest)-

PCSyJ’ITaTI/I HUCIIMTHBAKBA (I/ICHI/ITHB&I—B@
TCPMHUYIKOT 3aMOpa KOYHOT I[I/ICI(a)

Cmarpa ce 7a je WCHHUTHBAKE YCIEIIHO
ako je 3aBpmreHo 150 mnm BHIIEe IUKITyca
0e3 omrehema win J0Ma.

Axo mame onx 150, amm Bume ox 100
nuKiIyca Oyzme 3aBprieHo Oe3 omrehema
WM JIOMa, OH/Ia Ce OBO MCIHUTHBAIE MOpa
IIOHOBUTH HAa HOBOM 3aMCHCKOM JIENy.
[Tox oBuM ycnoBuma, ma OM ce pe3ynTaTtu
HCIUTHBAka CMATpalld MO3UTHBHUM, IEO
Mopa aa m3apxu Bume of 100 muxityca
6e3 omrehema WIM JIOMa TOKOM o00a
UCIIUTHBAA.

Axo je mame on 100 mukiyca 3aBpIICHO
mpe HacTaHka omTehema Wi JoMa, y TOM
cllydajy ~ TOTpeOHO  jeé  W3BPIIUTH
HUCIIUTUBAKC HA OpUTMHAJIHOM JI€ly U
yrmopeauTu pesyiarare. Ako Opoj mukiyca
no omrehema WM JIoMa HUje MambU OJ
Opoja mWKIyca KOjU je OCTBapeH 3a
OpUTHHAJIHK J1e0 - cMmarpa ce ma je 10%

HCIIUTHBAaMkba yCIIEIIHO.
Omreheme y OBOM

moJIpa3yMeBa:

KOHTEKCTY

(a) pamujanHe MyKOTHHE Ha (PUKLIUOHO]
NOBPIIMHU Koje Ccy ayxe on 2/3
panvjaiHe  BHCHMHE  (PUKIHOHE
MOBPIIHHE;

(6) mykoTHHE Ha QPUKIIMOHO] TOBPIIHHH
KOje IIOCeXY JIO YHYTPAIlhEr WIH
CHOJBAIIET TPEYHUKA (DPHUKIIOHE
MTOBPIIINHE;

(B) mykoTHHE Kpo3
(PUKLUOHHU MIPCTEH;

om0 KOjH

(r) o6wumo KOjH THII omrehema
KOHCTPYKLIMj€ WIN IIYKOTHHE y OHJIO
KOM  Jeny  HW3BaH  (DPUKIHOHE
MOBPIIMHE.

Bosuna Bpcre My, Mz, N2 u N3



41.1.2.

Vehicles of categories M, M3, Noand N3

4.1.1.2.1. Test conditions (brake disc thermal fatigue

test)

4.1.1.2.1.1.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
Al11/4.1.1.2.1.1. cover the brakes that are
presently used as a rule on vehicles with a

41.1.21.

Ycaosu HCIIUTUBaKka (I/ICHI/ITI/IBaH)e
TCPMHUYIKOT 3aMOpa KOYHOT ;[cha)

4.1.1.2.1.1.Bo3mna 49@ja je MaKcHMallHa JO3BOJbECHA

maca >7,5t

Kounn puckoBH ce HCHHTY]y Kao
KOMIIOHEHTE KOYHOT CHCTEMa HPHMEHOM
ciegeher mporpama wucnuTHBama. OBaj
nporpaM HHje HaMeHEH Ja CHMYJupa
CTBapHE YycJOBe BOXHe, Beh ra Ttpeba
CMaTpaTH HCKJbYYHBO KAao HCIUTHBAGE
KOMIoHeHTH. [lapameTpu HaBeIeHH Y
Tabemn Al11/4.1.1.2.1.1. ce onHoce Ha
KOYHHMIIE KOje ce, 10 MPaBUIIy, TPEHYTHO
KOpHCTE Ha BO3HIINMA YHja je MaKCHMaITHa
I03BOJBbEHA Maca > 7,5 1.

Tabema A11/4.1.1.2.1.1.

Crowvaurou HUcnumnu HUcnumnu Ipumep
IPCUHUK | b avema napamema, onpeme
oducka P P P P P
,, Beruuuna
Henumna KouHuye"/Hajmarea
Maca Fayn [m] 00360/meHA
m [ka] senuyuna 06ooa
320-350 3,100 0,386 17,5"
351-390 4,500 0,445 19,5"
391-440 5,300 0,527 22,5"
> 440" * * -

maximum permitted mass > 7.5 .
Table A11/4.1.1.2.1.1.
Ogii:de Test Test Example of
diameter parameter parameter equipment
"Brake
Test mass ran [M] size"/smallest
m [kg] dyn possible rim size

320-350 3,100 0.386 17.5"
351-390 4,500 0.445 19.5"
391-440 5,300 0.527 22.5"
> 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 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
Al11/4.1.1.2.1.1.

4.1.1.2.1.2.Vehicles with a maximum permissible

mass >3.5tand <75t

As regards vehicles with a maximum
permitted mass > 3.5 t and < 7.5 t in respect
of which the parameters listed in Table
Al11/41.1.21.1. 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

HcrurHa Maca W JMHAMHYKM DPaJdjyc  KOTPJbarba
mHeymMatHka Tpeba ga Oyay ycarmamieHH wu3Mmely
MO/THOCHOIIA 3aXTEBa M TEXHUYKE CITYKOe.

WnepuujanHa Maca HWHEPLUHOHOT
IrHaMoMmeTrpa ce onpehyje y ckmamy ca
3axTeBuMa u3 crtaBa 3.2.1. Ilpmmora 11,
y3uMajyhn y o03up napamerpe HaBeneHe y
MPETXOHO] Tabesu (MCIUTHA Maca U [gyn).

Bpoj oOpraja agmHAMOMETpa oAroBapa
JMHEapHO] HCIHTHO] Op3WHM BO3MJIA U
ompehiyje ce Ha OCHOBY BPETHOCTH
JMHAMHYIKOT panujyca KOTpJbara
ITHeyMaTHKa KOjU cy HaBeJeHH y Tabemun
Al1/4.1.1.2.1.1.

4.1.1.2.1.2.Bo3uya uWja je MaKCUMaJlHa JI03BOJbEHA

maca>35tu<75t

Kama cy y mnwuramy Bo3mia uuja je
MaKCHUMallHa H03BoJbeHa Maca > 3,5t u <
7,5 t, Ha KOja ce He MPUMEmbYjy apameTpu
HaBeneHW y Tabemm All1/4.1.1.2.1.1.,
onabup napamerapa UCIUTHBAbA CE BPIIH
Tako Ja TIOKpHBajy HajHETIOBOJLHUJU
ClTydaj, KOju je KOpHIIheH Kao OCHOBa 3a
onpehuBame orcera ymotpede 3aMEHCKOT
KOYHOT' JucKa (MakCHMaliHa J103BOJbEHA
Maca BO3WIa, MaKCHMalHa BEJIMYHMHA



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.

4.1.1.2.2. Test program (brake disc thermal fatigue
test)

Table A11/4.1.1.2.2.

41.1.2.2.

MTHEYMATHKa).

Wueprujanza Maca WHEPIHOHOT
OuHamomerpa ce ojapehyje y ckmany ca
3axTeBMMa u3 crasoBa 3.2.1., 3.2.1.1. u
3.2.1.2. Ilpunora 11.

Bpoj oOpraja gmHAMOMeTpa oArOBapa
JMHEAPHO] WCIUTHOj Op3WHH BO3WIA U
ompellyje ce Ha OCHOBY IIpocedHe
BpeqHoctd  HajBeher u  HajMamer
JUHAMHYKOT panujyca KOTpJbama
ITHEyMaTHKa J03BOJEEHHX 32 OBO BO3MJIO.

HporpaM HCIINTUBamkba (I/ICHI/ITHB&I—B@
TCPMHUYIKOT 3aMOpa KOYHOT I[I/ICI(a)

Tabena A11/4.1.1.2.2.

"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)

IToctynax

yXoJaBama

100 nmputncaka Ha egany KOUHHIE
IMouerHa Gp3una: 60 km/h

Kpajwa 6p3una: 30 km/h

dm Hau3MenuuHo 1 M/s? u 2 m/s?
Iouerna temmeparypa : < 300 °C
(moueBIy 0J1 cOOHE TEMIIEPaType)

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

1. TIpunpemno |10 nputHcaka Ha mexaTy KOYHHUIIE IPH

KOUYCHC

op3unu ox 60 no 30 km/h
dm HausmMennuHo 1 M/s? u 2 m/s?
ITouetHa Temneparypa: < 250 °C

2. High-speed |2 Brake applications from 130 to 80 km/h
braking dm 3 m/s?

Initial temperature: <100 °C

2. Koueme npu | 2 mpuUTHCKA Ha TIeaTy KOYHHIE TIPH

BCIIMKUM

6p3unu ox 130 mo 80 km/h

OpsuHama | dm 3 m/s?

[TouetHa Temmeparypa: < 100 °C

3. Conditioned | See test stage 1
braking

3. Ilpumpemuo | Buneru a3y ncnutuBama 1

KOUCHEC

4. High-speed | See test stage 2
braking

4. Kouewe npu | Bunern dasy ucnmurusama 2

BEITMKUM
Op3uHaMa

5. Conditioned | See test stage 1
braking

5. Koueme npu | Bunern a3y ncnmtuBama 1

BEJIMKAM
Op3uHaMa

6. Continuous |5 Brake applications at a constant speed
braking (1) | of: 85 km/h

Decelerating torque corresponding to 0.5

m/s?

Braking period 60 s

Initial temperature: <80 °C

6. Henpekuano | 5 nputrcaka Ha 1eaany KOYHUIIE TIPH
kouebe (1) | koHcTanTHOj Op3unu ox: 85 km/h

MoMeHT ycroperma Koju 0roBapa
Bpennoctu 0,5 m/s?

Iepuon xovemwa 60 S

[TouetHa Temneparypa: < 80 °C

7. Conditioned | See test stage 1
braking

7. Hpunpemuo | Bunmern ¢a3y ncnmtuBama 1

KOYCHC

8. Continuous |5 Brake applications at a constant speed
braking (2) | of: 85 km/h

Decelerating torque corresponding to 1.0

m/s?

Braking period 40 s

Initial temperature: <80 °C

8. HemnpexkuaHo | 5 npuTrcaka Ha efany KOYHHIE IpH
kouewbe (2) | koHcTanTHOj Op3unu ox: 85 km/h

MoMeHT ycroperma Koju 0roBapa
speanoctr 1,0 m/s?

Iepuon xovemwa 40 s

[TouetHa Temneparypa: < 80 °C

9. Repeat 9 or 14 times (whichever is applicable) —
test see paragraph 4.1.1.2.3.
stages
1to8:

9. TlonoButu |9 wmm 14 nyra (3aBHCHO OJ1 TOTA IITA je

¢aze

HUCIIMTUBaAKka

1-8:

npuMenKBo) — BueTu cras 4.1.1.2.3.

dm - distance related mean deceleration.

4.1.1.2.3. Test result (brake disc thermal fatigue test)

The test is regarded as having been passed

dm - IPOCEYHO yCHOpEHE Y OHOCY Ha YAAJBEHOCT.

41.1.23.

Pesynratn  ucnuTuBamba  (MCHUTHBAHE
TEPMHUYKOT 3aMOpa KOYHOT JIHCKa)

CMmaTpa ce Ja je WCIUTHBAmE YCIICIIHO
aKo je 3aBpIICHO 15 win BWIE MHKITyca




4.1.2.

41.2.1.
41.2.1.1.

if 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:

(@) 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;

(c) 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 wvehicle, e.g. protective grease
removed).

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

Vehicles of categories M1, N1

Test conditions (brake disc high load test)

See paragraph 4.1.1.1.1. above.

4.1.2.

41.2.1.
41.21.1.

0e3 owmrrehema nnu aoma.

Axo Mmame opn 15, amm Bume ox 10
muKiyca Oyne 3aBpiieHo Oe3 omrehema
WK JIOMa, OHJIa CE OBO UCIIUTHBAmE MOpa
IIOHOBUTH Ha HOBOM 3aMEHCKOM Jeiy.
[lon oBuM ycnoBuma, 1a Ou ce pe3ynTaTu
HCIUTHBAKA CMATPATH MMO3UTHBHHUM, €0
Mopa J1a u3zipku Buie ox 10 nukiryca 6e3
omrehema WIM JIOMa TOKOM  00a
HCITUTUBAA.

Axko je Mame on 10 mukiyca 3aBpIICHO
npe HaCTaHKa omTehema WK JIoMa, Y TOM
clydajy  MOTpeOHO  je U3BPIIUTH
ACIUTHBAKC¢ HA OPUTHHATHOM ey u
yIopeauTn pesynrare. Ako Opoj muKIyca
no omrehema WM ToMa HUje MamU O
Opoja mWKIyca KOjH je OCTBapeH 3a

OpUTMHAJIHK JE0 CcMarpa ce Ja je
HCTINTHBAKE YCIIEIIHO.

Omreheme y OBOM KOHTEKCTY
MoJjpa3yMeBa.

(2) pamujangHe MyKOTHHE HA (PPUKIIMOHO]
NOBPLIMHU KOje Ccy ayxe on 2/3
panujaiHe  BUCHHE  (DPUKLIHOHOT
MPCTEHa,;

(6) mnykoTHHE HA GPUKIMOHO] TTOBPIIUHU
KOje JOCeXKY [0 YHYTpallber HWIN
CIIOJBAIIEET NPEYHUKA (DPUKIHOHE
HOBPIIUHE;

(B) mykoTHHE Kpo3
(PUKIHOHHU [IPCTEH;

omno KOju

(r) 6wmmo KOjH THI omrehema
KOHCTPYKIIMj€ WIN IIYKOTHHE y OHJIO
KOM  Jeny  u3BaH  (DPHUKIMOHE
MOBPIIHHE.

HcnutruBame KOYHOT JUCKA ca moBehaHum
onrepehemeM

OBO uCIIMTHBamE ce BPIIM y3 YHNOTpeOy
HOBOI' JINCKAa, OPHUTHMHAIHUX KOYHHX
4YeJbYCTU oxrosapajyher BO3MJIA
(omromapajyhmx  Bo3mina) W HOBHX
CKJIOTIOBa KOYHMX oOiora oxarosapajyher
BO3MJIA (omrosapajyhux BO3UJIA)
onobpenux cknamy ca [lpaBunHHKOM Op.
13, 13-H wnu 90 (koju Cy MOHTHpaHU y
HCTOM II0JIOXKajy Kao ¥ Ha BO3WJIY, HIIP. ca
YKIIAHBakeM 3alITHTHOT Ma3HBa).

Axo je norpebHo, noxabdane KouHe odiore
Ce MOT'y 3aMCHHUTH TOKOM HCITUTHBAMbA.

Bosmna Bpere M1, N1

VYeaoBu — ucnuTHBama  (MCIHMTHBAEE
KOYHOT JICKa ca nosehanum
ontepehemem)

Buneru cras 4.1.1.1.1. uznan.



41.2.1.2.

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.

41.21.2.

Ilporpam  ucnuTHBama  (MCHHUTHBAKE
KOYHOT JIHCKa ca noBehanum
omnrrepehemem)

HcnutvBame ce BpIIM Yy CKIagy ca
cienehom TabemoMm:

Table A11/4.1.2.1.2.

Test provision

High load test

[Ipensubheno ucnutuBame

HcnutuBame ca
nosehanum onrepehemem

Bpcra Bo3una

M1, N1

Vehicle categories

M1, N1

Type of braking

Single brake applications

Hauwnn xouema

JemHuM mpuUTHCKOM Ha
refany KOUHHIES

Number of brake applications | 70

Initial temperature at the
beginning of braking

<100 °C

Brake torque in accordance

with

10.0 m/s? (however, brake
pressure p < 16,000 kPa)

Brake applications

from Vmax
to 10 km/h

Where:

Vmax the Vmax t0 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. Testresult (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:

(@) 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;

Bpoj nmputHcaka Ha nenamy 70

KOYHHIIC

Ioverna Temieparypa Ha <100 °C

TIOYETKY KOUCHA

Kounu MeMeHT y ckiany ca 10,0 m/s? (mehytum,
IIPpUTUCAK Y KOYHOM BOY
p < 16,000 kPa)

HpI/ITI/ICKaH)e neaanc KOYHHULC

ca Vmax

Ha 10 km/h

Ine je:

Vmax BPEIHOCT Vmax KOja C€ KOPHUCTH 3a
HCIMTUBALE 3aMEHCKOT JieJia jeIHaKa
j€ BPEIHOCTH KOja OJAroBapa BO3WITY,
KOje ce O/UIMKYyje HajBehrM OIHOCOM
KUHETHYKE CEHEpruje mnpeMa Macu
JTACKA.

4.1.2.1.3. Pesynraru wucnuTHBamba (HCHUTHBAKE

KOYHOT JTACKa ca noBehaHuM

onrepehemem)

Cmatpa ce Ja je HCHHUTHBAaWbE YCICIIHO
npouuio ako je 70 win Buile NpuTHCcaKa Ha
nejaTy KOUYHHIE U3BpIIeHo 0e3 omrehema
WJIN JIOMaA.

Axo je mamwe ox 70 mpuTHCaka Ha refary
KOYHHMIIE  M3BPIIEHO IIpe  HAcTaHKa
omrehema WM JiomMa, y TOM CIy4ajy
MOTpeOHO je W3BPIIMTH WCIHUTHBAaKkE Ha
OPUTMHAJIIHOM  JIelly W YHOPEAHTH
pesynrate. Ako Opoj TmpuTHCcaka Ha
nejiayly KOYHHUIIE 10 omTehema Wi jioma
HUje MamH o7 Opoja IMKIyca KOjU je
OCTBapeH 3a OPUTHMHAIHH IO - CMaTpa ce
na je 10% ucnuruBama yCIemHo.

Omreheme y
MoIpa3yMeBa:

OBOM KOHTCKCTY

(a) pamujanHe MyKOTHHE Ha (PUKLIUOHO]
NOBPLIMHU Koje Ccy ayxe on 2/3
panujanHe BUCHHE (GPUKINOHE TPEHa
HOBPIIHUHE;

(6) mnykoTHHE HA (DPUKIMOHO] TIOBPIINHH
KOjE IOCEKY 10 YHYTPALIKET WK
CIIOJBAILILET TIPEYHUKA (PPUKIHMOHE
HOBPIIKHE;




41.2.2.
41.22.1.

4.1.2.2.2.

41.2.23.

4.2.
4.2.1.

421.1.
421.1.1.

(c) Through-cracking of any friction
ring;

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

Vehicles of categories Mz, M3, N2 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 My 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

41.2.2.
41.221.

41.2.2.2.

41.2.23.

4.2.
4.2.1.

4.2.1.1.
421.1.1.

(8) mykoTHHE Kpo3 oui1o KOjH
(PUKIHOHU IPCTEH;

(r) 6Gummo KOjH THII omreherma
KOHCTPYKIIHje FIIU ITYKOTHHE y OMIIO
KOM  Jenmy W3BaH  (DpUKIHOHE
HOBPILUHE.

Bosmna Bpere M2, M3, N2 1 N3

VYcaosu UCIIUTHBAHA (nctmTHBame
KOYHOT JIICKa ca noBehanuM
ontepehemem)

Buneru cras 4.1.1.2.1. uzHan,.

[lporpaM  wucnutHBaka  (MCIHTHBAEE
KOYHOT JHCKa ca noBehaHuM
onrepehemem)

500 mputucaka Ha TeAany KOYHHUIE Ce
BpUIM NpH Op3MHU 4Hje BPEIHOCTH Ce
kpehy ox 50 km/h mo 10 km/h ca xounum
MOMEHTOM uHja je BpenHoct jennaka 90%
MaKCHUMAaJTHOI KOYHOI MOMEHTa KOjH je
HaBEO [MOJHOCHJIAI 3aXTEBa.

[ouerna Temmepatypa: < 200 °C

Pesynratn  ucnuTHBama  (MCIHTHBAEE
KOYHOT JIHCKa ca noBehaHuM
onrepehemem)

HcnutuBame ce cMarpa YCHEIIHUM aKo
nocisie 500 mputrcaka Ha nejany KOYHULE
Ha KOYHOM JUCKY HUCY YOUJbHMBE HUKaKBE
HaTnpCIuHe.

Kounn no6omm

HcnuTtrBame TEPMHUYKOT 3aMOpa KOYHHX
nobora

OBO WCIUTHBaKkE Ce BPIIH KopHIThemem
HOBOI' KOYHOI Jo00oIla, ca HOBHUM
CKJIoTIOBUMa o0Jjora koje cy omo0peHe
pema IlpaBunauky 6p. 13, 13-H umm 90
(ykomuko je Moryhe ca yKIamameMm
3aIITUTHOT Ma3uBa).

[a 6u ce octBapno 106ap KOHTaKT usmehy
obora u noborra, 103B0JbEHA j€ MAITMHCKA
obpana obmora.

Bosuna Bpcre M1 u Np

Ycnosu UCTINTHBAba (ucniuTnBame
TEPMHUYKOT 3aMOpa KOYHUX 10001Ia)

WuepuujanHa Maca WHEPIUOHOT
IuHaMoMeTpa ce oapelyje y ckiamy ca
3axTeBuMa u3 crasoBa 3.2.1., 3.2.1.1. u
3.2.1.2. Ilpwuora 11.

Bpoj o00praja amHAMOMETpa oOaromapa
JUHEapHO] WCIHWTHOj Op3WHH BO3WJIA U

ompehyje ce Ha OCHOBYy TMpoceyHE
BpeqHoCTH  Hajeher W HajMmamer
JHMHAMHYKOT paaujyca KOTpJbarba



421.1.2.

421.1.3.

4.2.1.2.
421.2.1.

421.2.1.

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, M3, N2, N3

Test conditions (brake drum thermal

fatigue test)

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
Al11/4.2.1.2.1.1. cover the brakes that are
presently used as a rule on vehicles with a

4.21.1.2.

421.1.3.

4.2.1.2.
4.21.2.1.

421.21.

MNMHEYMaTHKa JO3BOJbEHUX 3a OBO BO3UJIO.

Ilporpam  ucnuThBama  (MCHOMTHBAE
TEPMHUYKOT 3aMOpa KOYHUX 1000111a)

3axTeBH KOjU C€ OJHOCE HA TEPMUYKH
3aMOp KOYHHX J00oIIa Cy MOKPHBEHU
UCTIUTHBAbHMA ca noBehanum
ontepehemeM, Kao MTO je HAaBEICHO Y
craBy 4.2.2.1.2.

Pe3yJ’ITaTI/I HUCIIUTHBaAKBA (I/ICHI/ITI/IBaH)e
TCPMHUYIKOT 3aMOpa KOYHUX [[0601113)

Buneru cras 4.2.2.1.3.
Bosmna Bpcte M2, M3, N2, N3

Ycnosu UCTINTHBAka (uciuTuBame
TEPMHUYKOT 3aMOpa KOYHHX 1000111a)

1.Bo3una ymja je MakcHMalHa [03BOJbEHA
maca> 75t

KouHn JMCKOBH Cce HCOUTYjy Kao
KOMIIOHCHTE KOYHOI CHCTEMa IPUMECHOM
cneacher nporpama wucnuTHBama. OBaj
[porpaM HHUje HAMEHEH [a CHUMYIHpa
CTBapHEe yclioBe BOXme, Beh ra tpeba
CMAaTpaTH HCKJ/bYYHUBO KA0 HCIIUTHBAE
KOMIIOHEHTH. [lapameTpu HaBeIeHU Yy
Tabemn A11/4.1.1.2.1.1. ce omHoce Ha
KOYHHIIE KOje Ce, M0 MPaBHIy, TPEHYTHO
KOPHUCTE Ha BO3WJIMMA YHja j€ MaKCHMaJlHA
J03BOJbeHA Maca > 7,5 t.

Tabena Al11/4.2.1.2.1.1.

maximum permitted mass > 7.5 t.
Table A11/4.2.1.2.1.1.
Lining width
<130 mm 130-190 mm >190 mm c

S5 =

S @© = 2

2 g | Test FZZE‘SS Test FZZE‘SS Test r;zj”iﬁs 3 5

£7° | mass mass mass i

[mm] | [kg] | [m] | [ka] | [m] | [kg] | [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 * * * * * * _

Hupuna obroee
< <130 mm | 130-190mm | >190 mm =
P \g * O
S S s g 'S
i~ o= IS 8] ]

o3 | S§|§3|fg|§858|88 3%
SRR IR

= = =
[mm] | [kel | [m] | [kal | [m] | [kel | [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 | 225"
>430 * * * * * * _

*

agreed

The test mass and the dynamic tyre rolling radius to be

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

HcnuTHa Maca M JUMHAMHYKH pajujyc KOTpJbamba
mHeymathuka Tpeba mga Oyay ycarmameHH w3Mehy
MO/IHOCHOIIA 3aXTeBa M TEXHUYKE CIIyKOe.

Hueprujanna Maca WHEPIHUOHOT
IuHaMoMeTpa ce oapelyje y ckiamy ca
3axTeBuMa u3 crtasa 3.2.1. Ilpummora 11,
y3umajyhu y 003up mapameTpe HaBeAeHE Y
MPETXOIHO] Tabesn (MCITUTHA Maca ! Fgyn).

Bpoj oOpraja amHAMOMETpa oxaTOBapa
JMHEAPHO] WCIUTHOj Op3WHH BO3WIA U
ompellyje ce Ha OCHOBY BPETHOCTH
JHMHAMHYKOT paaujyca KOTpJbarba




rolling  radii Table

All1/42.1.2.1.1.

specified in

4.2.1.2.1.2.Vehicles with a maximum permissible

4.21.2.2.

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
3.2.1.2. 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 drum thermal fatigue
test)

Table A11/4.2.1.2.2.

ITHeyMaTHKa KOjU cy HaBeleHu y Tabemu
Al1/4.2.1.2.1.1.

4.2.1.2.1.2.Bo3una uyWja je MakCUMajlHa J03BOJbCHA
Mmaca>35tu<75t

Kama cy

y nHTaky BO3WiIa 4YHja je

MaKcHMallHa J103BoJbeHa Maca > 3,5t u <
7,5 t, Ha KOja ce He MPUMEmYjy napaMeTpu

HaBCIACHU

y Ttabemu All/4.1.1.2.1.1.,

0Jabup mapaMerapa UCHHUTHBaba CE BPIIH

Tako Ja

MOKpUBAjy  HAjHEMOBOJHHHjH

CITydaj, KOju je KOpHIIheH Kao OCHOBa 3a
onpehuBame orncera ynorpede 3aMEHCKOT
KOYHOI JWCKa (MakCHMaJHa J03BOJbCHA

Maca BO3WIA, MaKCHMajHa BEJIMYMHA
HEYMATHKA).
Wnepuujanza Mmaca HHEPIUOHOT

JUHaAMoMeTpa ce ofpehyje y ckmamy ca

3axXTCBHUMa

n3 crasosa 3.2.1., 3.2.1.1. u

3.2.1.2. ITpuora 11.

Bpoj
JMHEAPHO]

onpehyje
Bpe,E[HOCTI/I

JUHAMHUYKOI

oOpraja agMHAMOMETpa OITroBapa

WCIHUTHO] Op3WMHH BO3WIA U
ce Ha OCHOBY IIPOCCYHE
Hajeeher ®w  HajMamer

paaujyca KOTpJbama

MHEYyMaTHKa JO3BOJbEHUX 34 OBO BO3UJIO.

4.2.1.2.2. Tlporpam

HCIINTUBakba (I/ICHI/ITI/IBal—Be

TCPMHUYIKOT 3aMOpa KOYHOT /:[060ma)

Tabena A11/4.2.1.2.2.

Test provision

Thermal fatigue test

[pensuheno
HCTIUTHBAME

HcnuruBame TECPMUYKOI' 3aMOpa

Type of braking

Sequential brake applications

Hauwnn xouema

V3acTomnHo BPUICHE IPUTHUCKA HA
negairy KOYHUIE

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 xouema

250 mmm 300

(3aBHCHO 01 TOTa KOjH je
MIPUMEEHHB)

— Bugeru cras 4.2.1.2.3.

Hanomena: Yxkonuko nohe 1o
npoOujama, HCIIUTUBAbE Ce
MPEKHUIA.

Kounn MoMeHT koju
0JIr0Bapa yCnopemy 011

3.0 m/s?

[putnckame  menane
KOYHHIIE

ca

Ha

130
80 km/h

IMogerna Temmeparypa
IpU TIPBOM TIPUTHCKY
Ha IeJjaTy KOUHHIE

<50°C

Xnahewme y ckimamy ca
craBoM 3.2.3.

J03BOJECHO

Brake torque in 3.0 m/s?

accordance with

Brake applications

from 130

to 80 km/h

Initial temperature of <50°C

each brake application

Cooling pursuant to permitted

paragraph 3.2.3.

4.2.1.2.3. 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.

4.2.1.2.3. Pesynrartu

HUCIIMTHBaAKBA (I/ICHI/ITI/IBaH)e

TEPMHUYKOT 3aMOpa KOYHOT q00o1a)

CMmaTpa ce Ja je WCIUTHBAmkE YCIICIIHO

ako je
HpUTHCAKa

sappmreso 300  wim

BHILIE
Ha Temany KoYHHIE Oe3

omrehema Wix JioMa.




4.2.2.

4.2.2.1.
4.221.1.

42212

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:

(@ 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.

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 My and N

Test conditions (brake drum high load test)

See paragraph 4.2.1.1.1. above.
Test program (brake drum high load test)

4.2.2.

4.2.2.1.
4221.1.

4.2.21.2.

Axo mame ox 300, amm Bume ox 250
MpUTHCaKa Ha TeJaly KOYHUIEe Oyne
u3BpIIeHO 0e3 omrehema win jJoma, oHIA
je TexXHWYKa Ciyx0a IyXHa Ja MOHOBU
OBO HCIHMTHBAK-€ HAa HOBOM 3aMEHCKOM
neny. Ilog oBuM ycinoBuma, na Ou ce
pe3ynratu HCIUTHBAA cMarpanu
MO3UTHBHUM, /IO MOpa Ja U3JPKHU BHUILE
oxn 250 mputrcaka Ha Teary KOYHHIE O0e3
omrehera WiIM JIOMa TOKOM  o00a
HCIIUTHBAA.

Axko je mame on 250 mpuTHcaka Ha menany
KOYHMIIC  HM3BpILICHO Ipe  HAacTaHKa
omrehema wWiIM 1oMa, y TOM CIy4ajy
NOTPEOHO je M3BPLINTH HCIUTUBAKE HA
ODHTHHAIHOM eIy W  YIOPESIUTH
pesynrate. Akxo Opoj mnpuTHCaka Ha
nenagy KOYHHIE J0 omTehema WiH jJoMa
HUje Mamu 0] Opoja IpuUTHCaKa Ha reaary
KOYHHMIIE KOJH je OCTBAPEH 32 OPUTHHAIIHU

JIe0 cMarpa ce Ja je HCIUTUBAbE
YCIEIIITHO.

Omrrehemse y OBOM KOHTEKCTY
MoJIpa3yMeBa;

(8) nyxoTHHE Ha QPUKIMOHO) TOBPILIHHU
Koje cy nyxke oxm 2/3 akcujamHe
HmMprHe QPUKIMOHE MOBPIINHE;

(6) mnykoTHHE HA GPUKIMOHO] TTOBPIIUHU
KOje JOCeXY CIOJballiby MOBPIIMHY
noborma;

(B) mykoTHHE KpoO3 1000III;

(r) 6wmmo KOjH THI omrehema
KOHCTPYKIIMj€ WIN IIYKOTHHE y OHJIO
KOM  Jeny  u3BaH  (DPHUKIMOHE
MOBPIIHHE.

HcnmtuBame  kouHor — goboma  ca

mosehanuM onrepehememM

HcnuruBame ca nmoehanum onrepehemeM
ce BpIIM Ce€ HA HCTAM WCIOHUTHUAM
y30pIMMa y CKIaay ca ajTepHaTHBHHM
MOCTYIKOM HCITUTHBAA HA JHHAMOMETPY
(BuzeTH cTaB 3.3. OBOT MPHIIOTA).

Bosuna Bpcre M1 u Np

Vcenosu HCIIUTUBAHA (ucnutHBame
KOYHOT nobora ca nosehanum
ontepehemem)

Buneru cras 4.2.1.1.1. uznHan,.

(ucniuTuBame
noBehaHnM

IIporpam  ucnuTHBamba
KOYHOT Jobora ca
ontepehemem)



Table A11/4.2.2.1.2.

Tabena Al11/4.2.2.1.2.

HOCTyHaK yXoaaBama

W3ppmutu 100 y3acTOnHUX KOueHa
npu 6p3usn vi = 80 km/h u vz = 10

"Bedding-in"
procedure

Make 100 consecutive snub
applications with vi1 =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.

km/h 1 npu moueTHOj Temneparypu
on <100 °C.

Ycnopeme HaKOH NIPBOT IPHTHCKA
Ha Ieiary Ko9HuIle Tpebda na Oye
KOHCTAHTHO U Jia u3HOCH 1,5 m/s2,
Ox pyror 10 HOoCIe I ber PUTHCKa
HAa Mefaty KOYHUIIE yCIOPeHe
Tpeba 1a Oyne KOHCTaHTHO U
JjEeIHAKO MPOCEYHOj BPEAHOCTH
OCTBapEHO]j Y MIPBOM LUKIYCY
KOuema.

VxonmaBamwe TpeGa HACTABUTH CBE
JIOK ce He MoCTUTHe HajMame 80%
KOHTaKTHE TTOBpIINHE u3Melhy
obiore u foboma.

Test provision

Brake drum high load test

[pensubheno HcnutuBame KOYHOT Hodomma ca

HCTIUTUBAE noehaHuM onrepehemem

Haunn xouema JexmHVM NPHUTHCKOM HA Ieary
KOYHHIIE

Bpoj kouemwa no 100

LUKy CY

IMowerna <100 °C

TeMmIieparypa Ha

MOYETKY KOUeHa

KouHu MeMeHT y 10.0 m/s?

CKJllagy ca

(MehyTuM , MPUTHCAK Y KOUHOM
Boxy p < 16,000 kPa)

[Iputnckame nepane

Type of braking Single brake applications
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 Vmax
to 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.
4.2.2.1.3. 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.

KOYHHIIE
ca Vmax
Ha 10 km/h
Vmax BPEIHOCT Vmax KOja C€ KOPHUCTH 3a
HCIMTUBALE 3aMEHCKOT JIejia jeTHaKa
j€ BPEIHOCTH KOja OJAroBapa BO3WITY,
Koje ce oJUIMKyje Hajehum omHOCOM
KAHETUYKE €HEpruje mpeMa Macu
JIACKA.
4.2.2.1.3. Pesynaratm WcHHUTHBaba (MCIHTHBAEE
KOYHOT noborra ca moseharnuM
ontepehemem)

Cmatpa ce Ja je WCIUTUBAKE YCIEIIHO
mporwio ako je 100 wim Buie mpuTHcaka
Ha TeJaly KOYHWIIE W3BpIIEHO 0Oe3
omrehema WM JoMma.

Axo je mame ox 100 nputncaka Ha nepairy
KOYHHMIIE  M3BPIIEHO IIpe  HAcTaHKa
omrehema wWiIM JOMa, y TOM CiIy4ajy
MOTPeOHO je W3BPIINTH WCIHTHBAKkE Ha
OpUTHHAHOM  JIelly W YIOPEeIUTH
pesynarate. Axo ©Opoj mpuTHCaka Ha
refany KOYHHMIE 70 omTehema Win JoMa
HUje MamH o7 Opoja IHMKIyca KOju je
OCTBapeH 3a OPUI'MHAJIHM JEO0 - cMaTpa ce
na je 10% ucnuruBama yCIerHo.




Damage in this context means:

(@ 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.
4.2.2.2.  Vehicles of categories Mz, M3, N2 and N3
4.2.2.2.1. Test conditions (brake drum high load test)
See above paragraph 4.2.1.2.1.
4.2.2.2.2. Test program (brake drum high load test)
Table A11/4.2.2.2.2.

Omrehieme y OBOM
MOZIpa3yMeBa!

KOHTCKCTY

(a) nykoTHHE HA (HPUKIIMOHO] TIOBPIIUHU
Koje cy nyxke ox 2/3 akcujamHe
[IAPUHE (bpuKIHOHEe Tpermba
MOBPIIIHHE;

(6) nykoTHHE Ha QPUKIMOHO] OBPIIHHH
KOje JIOCEXKY CHOJbAllbY IOBPIINHY
noborma;

(B) mykoTHHE Kpo3 H06OII;

(r) o6wmo KOjH THIT omrehema
KOHCTPYKIIMj€e WIN IyKOTHHE y OHJIO
KOM  Jeny  u3BaH  (PUKIIMOHE
MOBPIIIUHE.
4.2.2.2. Boswna Bpcte My, M3, N2 u N3
4.222.1. Ycnosu WCIIUTHUBaba (ucniuTHBaEE
KOYHOT no6orma ca noBehanum
ontepehemem)
Buneru cras 4.2.1.2.1.
4.2.2.2.2. Pesynaratd UCHHUTHBakba (HMCIHTHBAIHC
KOYHOT nobora ca noBehaHuM
onrepehemem)

Tabena Al1/4.2.2.2.2.

[pensubheno ncrmtuBame

HcnuTtuBame ca
noBehaHuM onrepehemem

Test provision

High load test

Hauwnn xouema

Kouemwe panu cmamema
6p3une ucnoa 5 km/h

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 <5 km/h
Brake torque in accordance 6 m/s?
with a

Cooling (also deviating from
paragraph 3.2.3. of this annex)

permitted

VYkynau 6poj 150
KOUCHA

IMouerHa TeMreparypa kounor | <100 °C
I00o1IIa Py CBaKOM MPHTHCKY

Ha Meiay KOYHHIIe

[puTHCKatbe enane KOYHHIE

ca 60 km/h
Ha <5km/h
KouHu MeMeHT y ckiany ca 6 m/s?
Xnalewe (yrpydyjyhu u JI03BOJHEHO

OJICTyHama of cTapa 3.2.3.
OBOT TIPHJIOTA)

4.2.2.2.3. Test result (brake drum high load test)

The test result is positive provided the

brake drum does not fracture.

4.2.2.2.3. Pesynarath WCHHUTHBamba (MCITHTHBAIHE

KOYHOT
omnrrepehemem)

Pesynrar

Jobora ca

HCIIMTHUBaKkba ce

nosehannm

cmarpa

IIO3UTUBHHM AaKO Ha I[O601Hy HUCY
YO4JbMBH TparoBu MyKOTHHA.




Annex 12

Requirements for  replacement
brake discs/drums for vehicles of
category O

1. Test overview

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

Hpujorl?

3axTeBH 32

3aMCHCKE KOYHE

AUCKOBe/ 10001I€ 32 BO3WJIA BPCTE

1. [permnen ncnutuBama
HcnutuBama HaBeleHa y cTaBy 5.3. oBor
[IpaBunHKMKa mpuMemyjy ce Ha cienehu
HAYMH Y 3aBUCHOCTH OJ BPCTE BO3MJIA:
Ta6ena A12/1A

Bo3zuna Bpcre O1, O2 m O3

Table A12/1A

Vehicles of categories O1, O2 and O3

Alternative dynamometer test

Hcnumusarwe na ucnummnoj
cmasu

AnmepramusHo uchumusarbe Ha
ouHamomempy

(Anmepnamusa 3a ucnumusarse na
UChUmHoj cmasu)

221, Tun 0 34.1. TumO
2.2.2. Tum | 3.4.2. Tum |
2.3.  Cucrem mapkupHe -

KOYHHIIE

(o moTpebn)

Track test (Alternative to track test)
2.2.1. TypeO 3.4.1. TypeO
2.2.2. Typel 3.4.2. Typel
2.3.  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)

2.4. Hcnutusame

3.5. Hcnurusame

Table A12/1B

Vehicles of categories O4

JMHAMHYKUX JTUHAMAYKAX
(hpUKIHOHUX (hpuKIHOHNX
cBOjcTaBa (ymopeaHa cBojcTaBa (yrnopeaHa
UCITUTUBAbA UCIIUTHBAbA
U3BE/ICHA HA W3BE/ICHA Ha
MOjeAMHAYHUM MOjeIMHAYHIM
OCOBHHAaMa) 0COBHHaMa)

Ta6ena A12/1B

Bosuia Bpcre Oy

Alternative dynamometer test

Hcnumusarse na ucnumnoj
cmasu

AnmepramugHo ucnumusarse Ha
OuHamomempy

(Anmepnamusa 3a ucnumusarve
HA UCNUMHOJ cmA3iL)

221, Tun 0 3.41. Tun O
2.2.3. Tun I 3.4.3. Tun I
2.3.  Cucrem napkupHe _

KOYHHIIE

(o noTpedm)

Track test (Alternative to track test)
2.2.1. TypeO 3.4.1. TypeO
2.2.3. Typelll 3.4.3. Typelll
2.3.  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)

24. HcnutuBame
JTMHAMUAYKHX
(hpHUKIHOHUX
cBOjcTaBa (ymopeaHa
UCIIUTHBAA
U3BE/ICHA Ha
HOjeIMHAYHUM
0COBUHAMAa)

3.5. HcnuruBame
JMHAMAYKHX
(hpuKIHOHNX
cBojcraBa (ynopeaHa
UCIHUTHBAbA
U3BE/CHA Ha
MOjeIMHAYHIM
0COBHHaMa)

2. [IpoBepa yckialjenoctu ca 3axTeBuMa 3a




2.1.

2.2.

2.2.1.

2.2.2.

2.2.3.

2.3.

2.3.1.

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 used 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 | 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 | 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 I 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

2.1

2.2.
2.2.1.

2.2.2.

2.2.3.

2.3.
2.3.1.

UCIUTHBAHK-E BO3UIIA
HcnuTHO BO3MIO

Bosmio koje je pempeseHT 3a omabpaHy
HCUHUTHY Tpyny (BUIETH NehUHHULHA]Y Y
cTaBy 5.3.6. oBor [IpaBuiHEKa), 32 Koje€ je
MOAHET 3aXTEB 3a XOMOJIOTALMjy WM
U3BENITa] O HCHHTHBAKBY  3aMEHCKOT
KOYHOT Jucka/moboma, tpeba ma Oyme
ONPEMJBEHO OBUM 3aMEHCKHM KOYHUM
Juckom/mobomieM, kao u ypehajuma 3a
UCIIUTHBAKEC KOYHHIA y CKIagy ca
onpendama u3 [IpapwmaHuka 6p. 13.

3aMeHCKU KOYHH JIMCK/10001I ce MOHTHpa
Ha pEJICBAHTHO] OCOBHHM 3ajefHO ca
onrosapajyhoM KOYHOM 00JIOTOM, Ha KOjy
ce OJZHOCH XOMOJIOTanyja THIa omoOpeHa
npema [IpaBmwianky Op. 13 mwm 90, xojy je
JIOCTaBHO  Tpom3Bohad  BO3WIA MK
OCOBHHA. AKO HE TMOCTOjU jEOHHCTBEHA
nporeaypa  KOjoM  ce  YCIOCTaBJba
onaroeapajyhu MeToj Kouewa, OHAa ce
UCIIUTHBAkEe BpIIM Yy JOTOBOpPY ca
TEXHHYKOM Ciy)kOoM. CBa HCIHMTHBamba
HaBeZleHa Yy JlaJbeM TEeKCTy Ce BpIlIe Ha
KouHHUIlaMa Koje cy Beh yxomane. Hctu
nporpam ,,yxoJaBama‘“ ce mpuMemyje 1 3a
3aMEHCKE ¥ 32 OPUTHUHAIIHE KOYHE TUCKOBE
" gooorte.

Cucrem paaHOr KO4YCHmha

WUcrmtnBama kouHmma Thma O  Ha
onrtepeheHOM BO3WITY

OBO WCNHUTHBaKkE CE BPIIM Yy CKIQay ca
ctaBoMm 1.4.4. ITpunora 4 IlpaBunHuka 6p.
13.

HUcnutuBame kounmia tuma I

OBO WCIHUTHBaKmE C€ BPIIM Yy CKIQay ca
craBoM 1.5.2. Ipwitora 4 IIpaBunnuka 6p.
13.

Ha xpajy ucnuTtrBama KouHuna THna I,
TEXHUYKE KapakTepUCTHKE Kouema 3a
KOYHHIIE Y 3arpejaHoM CTamby MOpajy OMTH
y CKIagy ca 3axTeBUMa u3 crtaBa 1.5.3.
[punora 4 Ipasunanka 6p. 13.

HUcnutuBame kounnia tuma 111

OBO WCNHUTHBaKmE Ce BPIIM Yy CKIQay ca
ctaBom 1.7. Ilpunora 4 TlpaBwinuka Op.
13.

CucreM napkupHe KOYHHUIIE (110 TOTpeOn)

AXO ce KOHBEHIMOHANHA (PHUKIIMOHA
MOBPIIMHA JUCKA WM JO0OIIa KOPUCTH Y
CHCTEMYy paJiHE KOYHHIE U Y CHCTEMY
MapKUpHE KOYHHIIE, OHJa Hema HoTpebe
Ja Cce BpIIA CIEHHjaTHO HCIHTHBAGE
cucreMa mapkupHe kouynuine. Cmarpa ce



2.3.2.

2.3.3.

2.4.

2.4.1.

24.1.1.

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

2.3.2.

2.3.3.

24.

24.1.

2.4.1.1.

Ja 3a70BoJbaBajyhu pe3ynTatu
ucnuTuBama tuna 0 y onrepeheHoM cramy
moTBphyjy yckiajeHOCT ca 3aXxTeBHUMa 3a
CHCTEM NMapKHpHE KOYHUIIE.

CraTHyKo WCTIIUTHUBAKEC HAa CTPMO] paBHU
ca HarmboMm on 18% mnHa onrepehieHOM
BO3HITY

Bosuno Tpeba ga  3a70BOJbM  CBE
peneBaHTHE onpende Koje ce OJHOCe Ha
OBy BpCTY BO3WJA, KOje Cy HaBeACHE Y
crapopuma 2.3. u 3.2. Ilpwmora 4
[paBunHuka Op. 13.

HcnutuBama ITUHAMHYKUX (DPUKIUOHHX
CBOjCTaBa (ynopenna HCIHUTUBAbA
M3BpIICHA HA M10jeJMHAYHIM OCOBHHAMa)

VY ciydajy oBOr HCIIHTHBAa®Ba, BO3WIO je Y
ontepeheHOM CTamy, a CBa KOdema Ce
BpIIIE HA PABHOM IIyTY.

CucteM paJHOT KOYera BO3UIIA OIPEMIbCH
je ypehajem koju omoryhaBa ojBajame
KOYHHIa HOpEABHUX TOYKOBA OJ KOYHHIIA
Ha 3a[bUM TOYKOBHMA, TAKO J]a Y CBAKOM
Clly4ajy MOTY Jia pajie He3aBHCHO je/IHE O]
JIPYTHUX.

AXo ce 3a 3aMEHCKM KOYHH JIUCK/I0001I 32
KOYHHUIIE MpPEImbHX  TOYKOBA  TPaXHu
XOMoJIoranyja WA M3BEIITA] 0
HCIIUTUBAKY PEJICBAHTHOT Jieja, KOYHUIIE
Ha 3a[HUM TOYKOBHUMA OCTajy HEAKTHBHE
TOKOM YHTABOT' HCITUTHUBAbA.

AKo ce 3a 3aMEHCKH KOYHHU JHCK/no6ou 3a
KOYHHUIIC 3aBbUX TOYKOBa Tpaxxu
XoMoJIoranuja WIIN U3BEILTA] 0
HUCIIUTHUBAKY PCIICBAHTHOT A€J1a, KOUHUIIE
Ha Ip€aABbHUM TOYKOBHUMaA OCTajy HCAKTHBHE
TOKOM YHUTABOT UCIIMTUBaAKHA

YnopeqHo — HUCHUTHBAaKkE  TEXHUYKHX
KapaKTepUCTUKa KOYHHIA Yy XJIaJHOM
CTamy

VY ciydajy KOYHHMIA y XJIaJHOM CTamby,
TEXHHYKE KapaKTEePHCTHKE 3aMEHCKOT
KOYHOT' JaWcKa/moboma ce ynopehyjy ca
TEXHUIKHM KapaKTepUCTUKaMa
OpPUIMHAJIHMX  ©KBHBAJICHTHUX  KOYHHX
JIUCcKOBa/moboma mopehemeM pesynraTta
HCIUTHBaka KOja Cy HaBeleHA Yy JajbeM
TEKCTY.

Kopucrehn 3aMEHCKHU KOYUHHA
JUCK/mo0om, Tpeba U3BPIIUTH HajMaHke
[IECT y3aCTONHUX MPUTUCAKA HA TEHaLy
KOYHHIIC y3  MNPUMEHY  Jpyrauuje,
IoCcTeTieHo pactyhe pedepeHTHe cuie uiu
MPUTUCKA y KOYHOM BOAY CBE JOK C€
TOYKOBH He OJIOKHMpajy, WM JIOK ce He
JOCTUTHE MPOCEYHA BPEAHOCT YKYIHOT



2.4.1.2.

2.4.1.3.

3.1

3.2.
3.2.1.

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/s2 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 wvehicle braked by the
appropriate wheel. The formula used for
calculation purposes is as follows:

I =m- rdyn2
Where:

24.1.2.

2.4.1.3.

3.1.

3.2
3.2.1.

ycropewa o1 3,5 m/s?, wiu J0K ce He
JOCTUTHE MaKCHMaliHa pedepeHTHa Ccuiia
JI03BOJbEHA 33 OBY BPCTY BO3WIIA, INPHU
geMy MoYeTHa OpP3WHA TOKOM HCITMTHBAA
Tpeba na u3nocu 45 km/h:

[MoyetHa TemmepaTypa KOYHOT o0olna
[pe CBAaKOT MPHUTUCKA HA MeNaly KOUHHIE
Tpeba ma Oymae < 100 °C

HcnutuBame KOYHHWIA OIMCAaHO Yy CTaBy
24.1.1. ce rtaxohe Bpmum Kopumhemem
OPHUTMHAIIHOT KOYHOT AMCKa/moboma.

Junamuuka (bpuKIOHa CBOjCTBa
3aMEHCKOT KOYHOT' IMCKa/10001a ce Mory
CMaTpaTH CIMYHUM OHHMMa Koje Iocenyje
OPDHUITMHAHM KOYHH JIHCK/IO0O0I, IOJ
YCIIOBOM [J1a OCTBapeHe Cpelha BPEIHOCTA
YKYIIHOI  yCIiOpelma 3a HCTH pajJHu
NPUTUCAK MM HCTY pedepeHTHy Ccuiy
NPUTUCKA HA IEJAy KOYHHULE Y TOPHEM
nBoTpehuHckoM ey noOujeHe KpuBe He
onctymajy 3a pumie on +10% wim +0,4
m/s> O] BpEOHOCTH JOOWjeHHX 3a
OpPHUTMHAIIHK KOYHH AUCK/D000II.

HcnutnBame Ha HHEPIIMOHOM
JUHAMOMETPY

Omnpema TrHAMOMETpa

3a notpede OBHX HCIIUTHBAA,
nuHaAMomerap Tpeba na Oyne ompemibeH
OpPUTMHAIIHUM KOYHHM 4YeJbyCTHMA HIIH
KOYHHMIIOM TOYKa PEJICBAHTHOT BO3HJIA.
WHepuuoHn JuHAMOMETap je OIpeMIbeH
ypehajem 3a 00e30ehjuBame KOHCTAHTHOT
OOpTHOI MOMEHTa M ONpPEeMOM  Koja
omoryhaBa cramHo Oenexeme Opoja
o0pTaja, MPUTHCKA y KOYHOM CHCTEMY,
Opoja oOKpeTa HaKOH TIOYEeTKa KOYeHa,
KOYHOI MOMEHTa, BpEMEHa KOuYeHma U
TeMIlepaType KOUHUX JTUCKOBA/1000IIa.

VCII0BH UCIIMTUBAA

WHepuyjanHa Maca HHEPIIMOHOT
JMHAMOMETpa

Wneprujamaa Maca HWHEPIUOHOT
JUHAMOMeETpa ToJIelaBa ce mTo je Moryhe
Osmxe (C TONEPaHIMjOM Yy pacIlioHy o £5
%) TEOpHUCjKH Tpa)xXe€HO] BPEIHOCTH Koja
OJIroBapa JieNny yKyIHEe WHepIHje BO3Wiia,
KOje Kouu oaroBapajyhm todak. ®opmyina
3a W3padyHaBambe HWHEpIMjaTHe Mace je
ciexnecha:

I =m- rdyn2
Ine je:

| = wmoment unepuuje (kgm?);

fdyn = JAWHAMUYKH PAAUjyC KOTpJbarba



3.2.1.1

3.2.1.2.

3.2.2.

3.2.3.

3.2.3.1.

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 (rgyn) 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:

0.55-m,,,
m=—"———veh

2:n
Mveh = 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 | and Type IlI
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.

3.2.2.

3.2.3.

3.2.3.1.

3.23.2.

mHeymatuka (m);

M = wucnuTHa Maca (€0 MakcuMalHe
Mace  BO3WIA, KOjy  KOYH
oxmromapajyhm Ttodak), Kako je
npensuheHo oBuM [IpaBHIHUKOM.

JlMHAMUYKH pasinjyc KOTpJbama

U3spauyHaBamke HHepUUjaJlHE Mace ce
Bpm y3uMajyhm y o003Mp ITUHAMHYKH
pamujyc  KoTpsbama  (rayn)  HajBeher
IMHeyMaTHKa KOjU je J03BOJbEH 3a
ynotpedy Ha OBOM BO3WIY (WM OBOJ
OCOBHHH).

WcnuTHa maca

HcmutHa  Maca 32 U3payyHaBame
WHepIjcKe Mace oapehyje ce Ha cienehu
Ha4MH:

m—m
2-n

Mveh = MaKCHMaJlHa  JIO3BOJbGHA  Maca
BO3HUIIA
n = 0Opoj ocoBHHA, WK Opoj MpeamHX

WIN 33[BHX OCOBHHA Yy CIy4ajy
MPUKJbYIHIX BO3UIA

Ilouetnn Opoj o0OpTaja AWHAMOMETpA
oJiroBapa JuHeapHoj Op3unu Bo3uia ox 40
km/h wim 60 km/h (3aBucHO ox THma
UCIUTHBAka) U ojapelyje ce Ha OCHOBY
npocevHe BpeIHOCTH HajBeher u HajMarber
JMHAMHYKOT panujyca KOTpJbarha
MMHeYMAaTHKa J03BOJHEHHX 332 OBO BO3MJIO.

Xahemwe

Xnaljerme ce MOXe BPIIMTH Y CKJIAy ca
craosuMma 3.2.3.1. wim 3.2.3.2.

HcnntuBame ce BpmM Ha KOMILIETHOM
TOYKY y CKJaxy ca ctaBoM 3.2.2. JlomaTka
2, mpuyora 11, [Ipasunanka 6p. 13.

IIpmiukoM Bpluema UCIUTUBaKka TUIOBA |
u Il TokoM 3arpeBama KOYHHIIA MOXE CE
MpUMEHBUBATH Ba3AyIIHO Xiaheme, mpu
yemMy Op3WHa W CMep CTpyjama Basayxa
Tpeba Ja CUMYIJUpajy CTBapHE YCIOBE, a
Op3uHe cTpyjama Bazayxa Tpeba aa Oyne
Vair = 0,33 v,

Ine je:

V = HCHUTHA Op3WHA BO3WJIA HA TOYCTKY
KOYCHA.

Y  gpyruMm  ciiydajeBuMa, — ymoTpeba

pacxJIaTHOT Ba3Iyxa HHje OTpaHHYCHA.

Temmneparypa pacxJyiaiHor
OJZlroBapa TeMIIEPaTypH CPEIIHE.

BazIyxa

HcnmtuBame koje ce Bpmm 0e3 o0oma



3.2.3.

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

2.  Test carried out without a rim

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

TOYKa

VY cnywajy ucnutuBama Ttumosa | u Il
TOKOM 3arpeBama KO4HHIA, xyaheme Huje
JI03BOJBEHO.

Y  ngpyrum  ciydajeBuMa,  ymotpeba
pacxJaHOT Ba3ayxa HUje OrpaHUYeHa.

3.2.4. IIpunpema KouHHLIE
In other cases cooling air is not restricted. 3241 Jluck-Kousume
324 Preparation of the brake HcnutuBame ce BpIIM HA HOBOM JHUCKY ca
HOBHM  CKJIONOM  KOYHHX  o0Jora,
3.2.4.1.  Disc brakes onobpennm mpema [lpaBuinuky Op. 13
This test is conducted using a new disc i 90. (oju_je MOHTHpai y HCTOM
with new brake lining assemblies which MOIOKA]Y ka0 M Ha BOSWLY, HIp. ca
have been type approved according to YKIHAMkeM SAUITHTHOT MasHB3).
Regulation No. 13 or 90 (in the condition 3.242. JobGour-kouHuue
as mounted on the vehicle, e.g. protective " 6
grease removed). CIIUTHBAaKE CE BPUIM Ha HOBOM J000IILY
ca HOBHM KOYHHM 00Jjiorama, 0J00peHUM
3.2.4.2.  Drum brakes npema [IpaBunnuky Op. 13 wam 90 (ako je
The test is conducted using a new drum HpHMeH)H’HBO’ €8 YIIamhambeM 3alTiTHoT
with new linings assemblies which have Masiea).
been type approved according to Ha 6u ce octBapno 106ap KOHTAKT H3MeDy
Regulation No. 13 or 90 (if applicable, o0ora 1 1000113, 103BOJbCHA j& MALIMHCKA
protective grease removed). obpaza obora.
Machining of the linings to achieve good 3.3. AJITEPHATHBHO WCIUTHBAKE TEXHUYKHX
lining to drum contact is permissible. KapaKkTepHCTHKA Ha IMHAMOMETDPY
Tabena A12/3.3.
3.3. Alternative dynamometer performance test 1. | Obpana (yxonapame) y X1ajHOM CTatby:
100 (muck) i 200 (mo0orr) Bpiermba MPUTHCAKA Ha
neaairy KOUHuIe
Table A12/3.3. Ti =150 °C (uck) wu 100 °C (no6our)
1. | Cold Bedding-in (cold burnishing): vi = 60 km/h
100 (disc) or 200 (drum) brake applications dm = mansmennyHO 1 1 2 M/s?
2. JnHamuuka GpUKIHOHA CBOjCTBa, BUAETH cTaB 3.5.1.
Ti =150 °C (disc) or 100 °C (drum) OBOT ITPUJIOTa
vi = 60 km/h 3. O0pana (yxoIaBame) y 3arpejaHoM CTamby:
dm =1 and 2 m/s? alternating Wsepumra 30 y3acTOMHUX KOYewa Ipu Op3uHE vi = 60
2. | Dynamic friction properties, see paragraph 3.5.1. of this km/h u v2 = 30 km/h, y Tpajamy muxiyca on 60 cekyHau
annex 1 IpH NOYeTHOj TeMmeparypu ox < 100 °C mpummkom
3. Hot Bedding-in (Hot burnishing): MIPBOT NPUTHCKA HA MeJaly KOYHHIE. YCIOpeme HAKOH
Make 30 consecutive snub applications with vi = 60 NPBOT NPUTHCKA Ha Nefaly Kounuue tpeba na Oyne
km/h and v2 = 30 km/h with a cycle time of 60 s starting KOHCTAHTHO U 1a u3HOCH 3 M/s?,
at a brake temperature of < 100 °C at the first On ApyTOT MO TOCTE:ET IIPUTHCKA IPUTHCKA HA MEaITy
application. KOYHHUIIE ycHopeme Tpeba na Oyae KOHCTaHTHO U
The deceleration of the first application shall be constant jenHaKo TPOCEYHOj BPENHOCTH OCTBAPEHO] Y MNPBOM
3 m/s?. HUKITYCY KOYEHsa.
From the second up to the last application the pressure 4. IonoBHO yxXonaBame:
shall be constant and equivalent to the average of the first 30 BpmIem-a IPUTHCAKA HA TIEAITY KOTHUIIE
application. Ti= 150 °C (auck) wm 100 °C (moborr)
vi = 60 km/h,
4. | Re-burnishing: dm = Hau3mennuno 1 u 2 m/s?
30 brake applications 5. HcnuruBame xounura tuma 0, Bugeru cras 3.4.1. oBor
Ti= 150 °C (disc) or 100 °C (drum) IpujIora
vi = 60 km/h, 6. HcnuruBame kounuia tuna | (y ciydajy Bo3uia Bpere
dm =1 and 2 m/s? alternating 02/03), Buzern cras 3.4.2. oBor npuiiora
5. | Brake test Type 0, see paragraph 3.4.1. of this annex 7. TToHOBHO yXonaBame: (kao y Tauku Op. 4.)
8. Ucnur.xounnna tuna 0, Bugeru cras 3.4.1. oBor
6. | Brake test Type I (in the case of O2/Oz3), see paragraph npusora
3.4.2. of this annex 9. HcnutuBame koununa tuna Il (y ciaydajy Bosuia Bpere
7. | Re-burnishing: (like item 4.) Oa), Bunetu craB 3.4.3. oBor npuiiora
8. | Brake test Type 0, see paragraph 3.4.1. of this annex 10. | TToHoBHO yxoznaBame: (kao y Tauku 06p. 4.)
3.4, CucTeM pagHOT KOueHha




Brake test Type 11 ((in the case of Oa), see paragraph
3.4.3. of this annex

10.

Re-burnishing: (like item 4.)

3.4.

3.4.1.

3.4.2.

3.4.3.

3.5.

3.5.1.

3.5.2.

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 |

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 | 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 IlI

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/s2 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).

3.4.1.

3.4.2.

3.4.3.

3.5.

3.5.1.

3.5.2.

3.5.3.

UcnntuBame kouynnmma THma 0O Ha
ontepeheHOM BO3MITY

OBO WCIHTHBAEkE C€ BPIIHM MO AHAJIOTHjH
ca omgpenbama craBa 1.4.4. Ilpwmora 4
[paBunanka Op. 13.

UcnuruBame xounnna turma |

OBO HCIIHTHBAEkE C€ BPIIHM MO AHAJIOTHjH
ca omgpenbama craa 1.5.2. Ilpmmora 4
IIpaBunnuka 6p. 13.

Ha kpajy ucnutiBama Ko4yHMNA THma |,
TEXHHYKE KapaKTepPUCTHKE KOYHHUIA Y
3arpejaHoM CTamy MOpajy OUTH y CKIamy
ca 3axreBuMa u3 craa 1.5.3. [Ipumora 4
[paBunamka Op. 13.

UcnmtuBame xounna tuma 1

OBO HCHHUTUBAKE C€ BPIIU MO AHAJIOTHJH
ca ompembama craBa 1.7. Ilpmnora 4
[pasunanka Op. 13.

UcnuruBame AWHAMAYKHX —(DPUKIHOHHX
CBOjCTaBa (ynopenno UCTIUTHBAC
CIPOBEICHO Ha 3aCe0HOj KOYHHIIM TOYKA)

OBO HCNHUTHBaKE CE BPIIM Yy CKIQay ca
ompendama craBoa 4.4.3.1. — 4.4.3.4.
IIpunora 19 IlpaBunauka 6p. 13.

HcnuTuBame KOYHHUIIA OIUCAHO y CTaBY
3.5.1. ce Takohe BpmIM Ha OPUTHHAITHOM
KOYHOM JUCKY/T00O0MTY.

Jduaamuuka  (QpuUKIWOHa CBOjCTBA Y
KOpaky 2  TOCTyNKa  HCIHTHBama
3aMEHCKOI KOYHOT JMCKa/I00omIa ce MOry
CMaTpaTH CIMYHUM OHHMMa Koje Iocenyje
OpUTHHAIITHU KOYHU JHCK/A00O0II, TOoxa
YCJIOBOM JIa OCTBapeHe CPEe/he BPETHOCTH
YKYIOHOT yCHOp€Ha 3a WCTH pajHU
MPUTHCAK MM HCTY pePEepeHTHy Cuiy
MPUTHCKA Ha TeJay KOYHHIE Y TOPHEM
nBotpehuHckoM neny noOujeHe KpuBe He
oncrymnajy 3a Buiie o1 £8 % wmu £0,4 m/s?
O]l BPETHOCTH JIOOMjEHHX 3a OPUTHHAIHU
KOYHH JHMCK/1o0o1l.

HcnutuBame HUHTCTPUTCTA Ha
HWHEPUUOHOM JUHAMOMETPY

HWcnuTrBama ce BpIe y CKIaay ca CTaBOM
4.1.(muckoBu) win 4.2. (moborm).

3a cBaKy HCIHTHY TpyHy IOTpeOHO je
V3BPIINTH jEOHO WCHHUTHBAIKE, OCHM aKO
3aMEHCKH JIe0 HEe OCTBapH MoTpebaH Opoj
LUKITyca Tpe Hero mTo Aohe mo omrehema
win Jioma (Buzetu onpenody 4.1.1.1.3. wm
4.1.1.2.3. 0BOT IPUIIOTa).

Kounnna ce MoHTHpa Ha JUHAMOMETap y
CKJIQJly Ca FCHUM II0JI0KajeM Ha BO3MILY
(uBpcTO  (UKCHpaHE  KOYHHLE MM



4.1.
4.1.1.

41.1.1.
411.1.1.

41.1.1.2.

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 = 033 \"
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 O;

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)

KouHHMIE ca yrpa)eHOM OCOBHHOM CYy
U3y3eTe U3 UCIIUTHBAA).

Temmeparypa  KOYHOI  JWCKa/KOYHOT
nobomra ce Mepu mTO je Moryhe Ommke
¢puknnonoj moBpmmHU. bemexe ce
U3MepeHe BPEOHOCTH TeMIepaTrype, a
MeTOJ]a ¥ MepHe Tauke Tpeda ma Oymy mcre
3a CBa UCITUTUBAA.

VYKONUKO Ce TOKOM Kouewa WiH m3Mely
JBa KOYCHa y jEeIHOM LHKIYCY KOYeHa
npuMemnyje Ba3nymHo xiahewme, Op3uHa
cTpyjama Ba3nyxa Tpeba Jna Oyne
OrpaHHYCHA Ha!

Vair = 0,33 v,
Ine je:

V = HCIUTHa 6p31/IHa BO3WJIa HA IMOYCTKY
KO4YCHa.

Y  ngpyrum  ciydajeBuMa, — ymorpeba
pacxiasHOT Ba3lyXa HUje OrpaHHYEHa.

Temnepatypa pacxyiagHoT Ba3lyxa
OJIrOBapa TeMIIepaTypH CpeinHe.

4.1. Kounu auckosu
4.1.1. HcnutuBame TEPMHUUYKOT 3amMOpa KOYHUX
JIFCKOBa

OBo0 HCIUTHBaKE ce BpUIM KopulnhiemeM
HOBOT KOYHOT JWCKa M HOBHX CKJIOIOBA
KOYHHX oOjora  omoOpeHHMX  mpema
[papuwnauky Op. 13 wm 90 (xoju je
MOHTHpaH y HCTOM IMOJIOXajy Kao W Ha
BO3MIIY, HIp. Ca YKJIamhamkeM 3allTHTHOT
MasuBa).

41.1.1. Boswmiaspcre O1 u O

41.11.1. VYcmou HCIIUTHUBaKA (ucniuTHBaELE
TEPMHUYKOT 3aMOPa KOYHOT JIUCKa)

Hueprujanna Maca WHEPIUOHOT
JUHAMOMeTpa ce ojapehyje y ckiamy ca
3axTeBuMa u3 crasosa 3.2.1., 3.2.1.1. u
3.2.1.2. Ilpunora 12.

Bpoj oOpraja amHAMOMETpa oOAroBapa
JMHEapHO] HCIHTHO] Op3WHH BO3MJIA U
ompehyje ce Ha OCHOBYy IMpOCEYHE
BpeaHocTH  Hajeher W HajMmamer
JUHAMAYKOT panmjyca KOTpJbarba
IMHEYMaTHKa JJO3BOJEEHHX 32 OBO BO3UIIO.

4.1.1.1.2. TIporpam  wucnuTHBama  (MCIUTHBAHE
TEPMHUYKOT 3aMOpa KOYHOT JIHCKa)

Tabena A12/4.1.1.1.2.

[Ipensubheno ucnutuBame HcnutnBame TEpMUYKOT
3amopa




Table A12/4.1.1.1.2.

Bpcra Bo3una

01, O2

Test provision

Thermal fatigue test

Hauwnn xouemwa

V3acTonHo BpLIieHkE
MIPUTHCKA Ha MeAaIry
KOYHHUIIE

HWHuTepBal kouewma (= trotal) 70s
Bpoj kouema mmo muKITycy 2
Kounu MomeHT Koju oarosapa | 5.0

YCIOpPEBY O
[m/s?]

VYxynan 6poj IMKITyca Kouerma

100 w150 (Bugetn
41113)

HpI/ITI/ICKaH)e neaajac KOYHULEC

ca 80 km/h
Ha 20 km/h
IMoverHa Temieparypa npu <100 °C

MIPBOM NIPUTHCKY HA MEATy
KOYHHIIE TOKOM CBAaKOT
LUKITyca

Vehicle categories Oy, O2

Type of braking Sequential brake
applications

Braking interval (= ttotar) 70s

Number of brake applications |2

per cycle

Brake torque in accordance 5.0

with

a[m/s9]

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

Ine je:

brake application in each cycle

Where:

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

tora actual braking period during the
application;

tace  Minimum

acceleration time in
accordance with the accelerating

power of the respective vehicle;

test rest period;

toa  Braking interval
(tbra + tacc + trest)-

4.1.1.1.3. 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.
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

Under

these

41.1.13.

Vmax MaKcHMallHa npezasuleHa Op3mHa (3a
orICcer paja);

thra CTBapHHU IEPHOA KOUYCHA Yy TPOIECY
NPUTHCKamba Teaajie KOUHHUIIE;

tacc MUHUMaANHO Bpeme yOp3ama vy
ckimaaxy ca MoryhHomhy yOp3ama
onrosapajyher Bo3uia;

trest TEpUOI OIMOPA;

tiotal  YKYTIHM MHTEpBaJI KOUEHA
(tbra + tacc + trest)-

PeSyJ'ITaTI/I HUCIIMTHBaBKBA (I/ICHI/ITI/IBal-Be
TCPMHUYIKOT 3aMOpa KOYHOT ,I[I/ICKa)

Cmarpa ce Ja je WCHUTHBAmE YCIEIIHO
aKko je 3aBpireHo 150 wim BHIIEe IUKITyca
0e3 omrehema wim J0Ma.

Axo mame ox 150, amum Bume ox 100
nuKiIyca Oyzme 3aBpiieHo Oe3 omrehema
WJIM JIOMa, OHJIa C€ OBO MCIUTHBaKkE MOpa
[MOHOBHUTH HA HOBOM 3aMCHCKOM JIEIy.
ITox oBuM ycrmoBuMa, J1a OM ce pe3ysTaTh
HCIUTHBAka CMaTpalid MMO3UTHBHUM, €0
Mopa Aa u3apxku Bume on 100 umxiyca
0e3 omrehema WM JOMa TOKOM o00a
HCIUTHBAILA.

Axo je mame ox 100 muxiryca 3aBpIIEHO
Ipe HacTaHka omTehema WM JoMa, y TOM
ciy4ajy noTpedHO  je HU3BPLIUTH
HCIUTHBAkC HA OPUTHHATHOM eIy U
yrmopeautu pesynrare. Ako Opoj mukiIyca
no omrtehema wim oma HHUje MamH OJ
Opoja mmKIyca KOjH je OCTBapeH 3a
OpUTHHAJIHK Ae0 - cMarpa ce aa je 10%

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.

UCIIUTUBaABKA YCIICIITHO.

Owreheme
oJ[pa3yMeBa:

y

OBOM

KOHTCKCTY



41.1.2.

41.1.2.1.

Damage in this context means:

(@) 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.

Vehicles of categories O3 and O4

Test conditions (brake disc thermal fatigue
test)

4.1.1.2.1.1.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
Al12/4.1.1.2.1.1. 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.

41.1.2.
41.1.21.

(8) pamujanHe MyKOTHHE Ha (PUKIHOHO]
MOBPLIMHU Koje Ccy ayxe on 2/3
pamujanHe  BUCHMHE  (DPUKIIHOHE
HOBPIIHUHE;

(6) mykoTHHE Ha QPUKIIMOHO] TIOBPIIHHH
KOje JIOCEKY JIO YHYTpAlIber WIH
CIIOJBALIELET TPEYHUKA (PUKIHOHE

HOBPIIUHE;

(8) mykoTHHE Kpo3 oui1o KOjH
(PUKIHOHU IPCTEH;

(r) 6wumo KOjH THIT omrehema
KOHCTPYKIIHje WM MyKOTHHE y OHII0
KOM  Jeny  u3BaH  (DPHUKIMOHE
TOBPILIHHE.

Bosmia Bpecra Oz u Oy

VYenoBu — ucnuTHBama  (MCIHTHBAEE

TCPMHUYIKOT 3aMOpa KOYHOT ,E[I/ICI(a)

4.1.1.2.1.1.Bo3mna 49uja je MaKcHMallHa JIO3BOJbCHA

maca>7,5t

KouHn JMCKOBH Cce HCOUTYjy Kao
KOMIIOHCHTE KOYHOI CHCTEMa IPUMECHOM
cneaeher nporpama wucnutTHBama. OBaj
nporpaM HHje HAMCHEH Ja CHUMYJIHpa
CTBapHe YyclioBe BOXme, Beh ra tpeba
cMaTpaTd HCK/bYYHBO KaO0 HCIIHTHBAE
KOMIIOHEHTH. [lapameTrpu HaBeIeHH Yy
Tabemm A12/4.1.1.2.1.1. ce oxmHOce Ha
KOYHHIIE KOje Ce, M0 MPaBHIy, TPEHYTHO
KOpHUCTE Ha BO3WIMMA YHja je MaKCUMAJTHA
I03BOJBbEHA Maca > 7,5 1.

Tabena A12/4.1.1.2.1.1.

HUcnumunu HUcnumunu
Ilpumep onpeme
Cromauey —1pevemap | napamemap
; ,, Beruuuna
npetnuK HUcnumna Fayn KOYHUYe/Hajmarea
oucka
maca m [kg] [m] 00360./bEHA GEIUMUNA
0600a “
320-350 3.100 0,386 17,5"
351-390 4.500 0,445 19,5"
391-440 5.300 0,527 225"
> 440* j j -

Test Test Example of equipment
Outside parameter parameter
di ; r:wsect er Test mass m Fayn "Brake_size"_/smgllest

[ka] [m] possible rim size
320-350 3,100 0.386 17.5"
351-390 4,500 0.445 19.5"
391-440 5,300 0.527 22.5"
> 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

HcnuTHa Maca M JUMHAMHYKH pajujyc KOTpJbamba
mHeymathuka Tpeba ga Oyay ycarmameHH w3Mehy
TIOJJTHOCHOLIA 3aXTEBa M TEXHUUKE CITyxkO0e.

WuepuujanHa Maca HWHEPIUOHOT
IuHaMoMeTpa ce oapelyje y ckiamy ca
3axTeBuMa u3 crtasa 3.2.1. Ilpumora 12,
y3umajyhu y 003up mapameTpe HaBeAeHE Y
MPETXOIHO] Tabesn (MCITUTHA Maca U Fgyn).

Bpoj oOpraja nuHamomerpa oarosapa
JMHEapHO] HCIHTHO] Op3WHM BO3MJIA U
ompehyje ce Ha OCHOBY BPEOHOCTH




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

41.1.2.2.

mass>35tand <75t

As regards vehicles with a maximum
permitted mass > 3.5 t and < 7.5 t in
respect of which the parameters listed in
Table A12/4.1.1.2.1.1. 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
3.2.1.2. 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.

Test program (brake disc thermal fatigue
test)

Table A12/4.1.1.2.2.

JUHAMHYKOT panujyca KOTpJbarmba
ITHeyMaTHKa KOjU cy HaBeleHu y Tabemu
A12/41.1.2.1.1.

4.1.1.2.1.2.Bo3una 49@ja je MaKcHMallHa JO3BOJbECHA

41.1.2.2.

maca>35tu<75t

Kaga cy y nmnuramy Bo3mia umja je
MaKCHMalIHa 03BOJbeHa Maca > 3,5t u <
7,51, Ha K0ja ce He MPUMERY]y mapaMeTpu
HaBegeHn y Tabemm A12/4.1.1.2.1.1.,
07abup mapaMerapa UCIHUTHBAbA CC BPILIH
TaKko Jia TOKPHBA]y HajHENOBOJHHUJU
Clly4aj, KOju je KopuinhieH Kao OCHOBa 3a
onpehuBame orcera ymnorpede 3aMeHCKOT
KOYHOT' JUCKa (MakCHMaliHa J103BOJbEHA

Maca BO3WId, MaKCHMallHa BEIHYMHA
MTHEYMAaTHKa).
Wnepuujansa Mmaca HHEPIUOHOT

JuHAMoMmeTrpa ce ojapehyje y ckmamy ca
3axTeBuMa u3 crasosa 3.2.1., 3.2.1.1. u
3.2.1.2. Ilpunora 12.

Bpoj oOpraja auHAMOMETpa OJroBapa
JMHEapHO] HCIHUTHO] Op3WHH BO3WJIA U

onpehyje ce Ha OCHOBY mpocedHe
BpenHocTH  Hajpeher W HajMmamber
JMHAMHYKOT panujyca KOTpJbarha

NMHEYMaTHKa JO03BOJbCHUX 3a OBO BO3UJIO.

IlporpaM  ucnutHBaka  (HMCIHTHBAEKE
TEPMHUYKOT 3aMOpa KOYHOT JIHCKa)

Tabena A12/4.1.1.2.2.

"Bedding-in"

procedure

100 Brake applications

Initial speed: 60 km/h

Final speed: 30 km/h

dm alternating between 1 m/s? und 2 m/s?
Initial temperature: <300 °C

(beginning at room temperature)

ITocrynax

yX0JaBama

100 nputncaka Ha negany KOUHHIE
IMouerHa 6Gp3una: 60 km/h

Kpajwa 6p3una: 30 km/h

dm Hausmennuno 1 m/s? u 2 m/s?
ITouetHa Temneparypa : < 300 °C
(moueBIM 0J1 COOHE TeMIeparype)

1. [punpemuo
KOYCHe

10 npuTHcaka Ha Neany KOUHHIIE TIPU
6p3unu ox 60 mo 30 km/h

dm HamMenmaHO 1 M/S? u 2 m/s?
[TouetHa Temneparypa: < 250 °C

1. Conditioned

2. Koueme npu | 2 IpUTHCKA Ha MeJjaly KOUHHIE TIPU

10 Brake applications from 60 to 30 km/h BEJINKUM 6p3unu ox 130 1o 80 km/h
braking dm alternating between 1 m/s? und 2 m/s? opsunama | dm =3 m/s?
[TouetHa Temmeparypa: < 100 °C
Initial temperature : < 250 °C 3. Ilpunpemuo | Buneru da3sy ncnurusama 1
2. High-speed |2 Brake applications from 130 to 80 km/h KOYEHe
braking dm = 3 m/s? 4. Koueme npu | Bugern dasy ucnurupama 2
BEJIUKAM
Initial temperature: <100 °C Op3uHaMa
3. Conditioned | See test stage 1 5. Ipunpemuo | Buneru da3y ucnutuBama 1
braking KOUEHE
4. High-speed | See test stage 2 6. Henpekuano |5 npurrcaka Ha neqaty KOYHHIE TPUA
braking koueme (1) | koHcTaHTHO] Op3uHu ox: 85 km/h

5. Conditioned
braking

See test stage 1

MoMeHT ycriopema KOju 0OAroBapa
Bpennoctu 0,5 m/s?

Iepuon kovemwa 60 S

ITouerna Temmneparypa: < 80 °C

7. Ilpunpemuo
KOYCHe

Bupern ¢asy ucniurusama 1




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

8. HemnpekunHo |5 npurtHcaka Ha negaxy KOYHHIE TIPU

Koueme (2)

KOHCTaHTHOj Op3unu ox: 85 km/h
MoMeHT ycmopea Koji OAroBapa
Bpennoctu 1,0 m/s?

[epron xouema 40 s

Iouerna Temmeparypa: < 80 °C

7. Conditioned

see test stage 1

9. IlonoBuTtHu

¢aze

9 wm 14 nyra
(3aBHCHO OJ1 TOTa LITA je TIPUMEHUBO)

HCIIMTHBama | — Bugeru cras 4.1.1.2.3.

1-8:

braking
8. Continuous |5 Brake applications
braking (2) | at a constant speed 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
test (whichever is applicable)
stages — see paragraph 4.1.1.2.3.
1to8:

dm -

distance-related mean deceleration.

4.1.1.2.3. Test result (brake disc thermal fatigue test)

The test is regarded as having been passed
if 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:

(@) 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

dm =

41.1.23.

4.1.2.

MPOCEYHO YCIOPEHE y OJHOCY Ha YIAJbEHOCT.

Pesynratn  ucnuTHBama  (HCIHTHBAHmE
TEPMHUYKOT 3aMOpa KOYHOT JIHCKa)

Cmarpa ce Ja je HCOHUTUBAKE YCICUIHO
aKo je 3aBpIUIeHO 15 WM BUllle IHKIyca
6e3 omrrehema niam aJoma.

Axo Mmame on 15, aimm Bume ox 10
nuKIyca Oyzme 3aBpiieHo Oe3 omrehema
WY JIOMa, OHJIa C€ OBO MCIHUTUBAKE MOpa
NOHOBUTH Ha HOBOM 3aMEHCKOM JIEIy.
[Ton oBuM ycinoBuMa, aa Ou ce pe3ynTaTtu
UCIIUTHBAha CMAaTpajd IO3UTUBHHUM, €O
Mopa Ja u3apxu Buie ox 10 mukiryca 6e3
omrehema WM J1oMa TOKOM  00a
HCTINTHBAA.

Ako je Mame ox 10 mukiyca 3aBpIICHO
npe HacTaHKa omtehema WK JloMa, y TOM
cllydajy ~ TOTpeOHO  je  W3BPIIUTH
UCIIUTUBAKEC HA OPHIMHAIHOM JeNy H
YIOPEAUTH pe3yirare. Ako Opoj LHKIyca
no omrehema WM JIoMa HUje MamkbU O]
Opoja muKIyca KOjU je OCTBapeH 3a
OpUTHMHAJIIHK JIe0 CcMarpa ce Ja je
UCIIUTHBAE YCIENIHO MPOIILIO.

Omreheme y OBOM
HOApa3yMeBa:

KOHTEKCTY

(a) pamujanHe MyKOTHHE Ha (PUKLIUOHO]
NOBPLIMHU KOje Ccy ayxe on 2/3
panujaiHe  BUCHMHE  (DPUKIHOHE
MOBPIIHHE;

(6) nyxoTHHE Ha QPUKIMOHO] OBPILIHHH
KOje JIOCeXKY JIO YHYTPAIIhEr WIH
CHOJbALIET TMPEYHUKA (QPUKIIMOHE
MOBPIIHHE;

(B) mykoTHHE Kpo3 6uio KOjH
(pUKINOHHU TIPCTEH;

(r) 6wmmo KOjH THII omrehema
KOHCTPYKLIMj€ WIN IIYKOTHHE y OHJIO
KOM  Jeny  W3BaH  (DpUKIHMOHE
MOBPIIMHE.

HcnntuBame KOYHOT qucKka ca nosehanum
ontepehemem

OBo  wucruruBame ca  moBehanum
ontepehemeM ce BpIIM Ha  UCTHUM
HUCIUTHAM  y30plMMa Yy CKIagy ca




4.1.2.

41.21.

41.2.2.
41.2.2.1.

4.1.2.2.2.

41.2.23.

4.2.
4.2.1.

42.1.1.
42111,

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 Oz and O
Not applicable.
Vehicles of categories Oz and O4

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 (brake drum thermal

fatigue test)

4.2.1.1.1.1.Vehicles with a maximum permissible axle

load < 1,200 kg

41.2.1.

41.2.2.
41.2.21.

41222,

41.2.23.

4.2.
4.2.1.

4.2.1.1.
421.1.1.

421.1.1.1.Bosmia ca

42.1.1.1.2.Bo3una ca

ANTEPHATHBHUM MOCTYNKOM HCIUTHBAKbA
Ha JUHaAMOMeTpy (BuIeTH ocTaB 3.3. OBOT
TIPHUIIOT).

Bosma Bpere O 1 O
Huje npumenssuBo.

Bosmna Bpere Oz 1 Oy

Venosu HCIIUTHBAK-a (ucnuTHBaELE
KOYHOT JIMCKa ca noBehannm
ontepehemem)

Buneru cras 4.1.1.2.1. uznan.

IIporpam  ucnuTHBama  (MCIUTHBAHE
KOYHOT HCKa ca nosehanum
ontepehemem)

M3Bpuutn 500 mputhcaka Ha mnegany
kouHHUIEe npu Op3uHaMa ox 50 km/h mo 10
km/h, ca xounum MomeHTOM On 90% O&
MaKCHMAalTHOT KOYHOT MOMEHTa KOju je
HaBeO IMOJHOCHIIALL 3aXTEBA.

ITouerna Temmnepatypa: < 200 °C

Pesynratn  ucnmTHBama  (MCIHTHBAEE
KOYHOT JICKa ca noBehannm
onrepehemem)

I/ICHI/ITI/IBaH)e Cce CMana yCHeHIHI/IM aKo
nocnie 500 mpuTHcaka Ha Mejany KOYHUIE
HAa KOYHOM JII/ICKy HI/ICy yO‘IJ'I)I/IBC HUKAKBC
HaIpCIIMHE.

Kounn nobomm

HcnuTtrBame TEPMHUYKOT 3aMOpa KOYHHX
noborra

OBo0 HCIUTHBaKE ce BpLUIM KOpulnhiemeM
HOBOI KOYHOI Jo0oma, ca HOBHM
CKJIOTIOBMMa o0Jiora Of00peHuX Ipema
[papunanky ©6p. 13, 13-H wmm 90
(ykomuko je Moryhe ca yKIamameMm
3aIITUTHOT Ma3uBa).

Ja 6u ce ocTBapmo no6ap KOHTaKT n3Mehy
obora u 1oborra, 103B0JbEHA j€ MaIIMHCKA
obpana obmora.

Bosuna Bpere O1 1 O

Ycnosu UCTINTHBAa (ucniuTnBame
TEPMHUYKOT 3aMOpa KOYHUX 10001Ia)

HajBehmM  O3BOJBEHUM
ocoBuHCKHM ontepehemem <1.200 kg

Hwuje npumeHsbHBO.

HajBehuM  J03BOJHEHUM
ocoBuHCKMM onrepehemem >1.200 kg

Hueprujanna Maca HHEPIMOHOT
IuHaMoMeTpa ce oapelyje y ckiamy ca
3axTeBuMa u3 crasosa 3.2.1., 3.2.1.1. u
3.2.1.2. Ilpunora 12.



Not applicable.

4.2.1.1.1.2.Vehicles with a maximum permissible axle

4.21.1.2.

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.

4.21.1.2.

Bpoj o00praja amHAMOMETpa OAroBapa
JMHEapHO] HCIHTHO] Op3WHH BO3MJIA U

ompellyje ce Ha OCHOBY IpocedHe
BpenHocTH ~ Hajpeher ® = Hajmamer
JMHAMIYKOT panujyca KOTpJbama

ITHEYMAaTHUKa JO3BOJEEHUX 32 OBO BO3MJIO.

Ilporpam  ucnuThBama  (MCHUTHBAE
TEPMHYKOT 3aMOpa KOYHHUX 10001Ia)

Tabena A12/4.2.1.1.2.

[Ipensubheno ucnutuBame

HcnutnBame TEpMUYKOT
3amopa

Hauwnn xouema

Y3acToONHO BpILEHE
TIPUTHCKA Ha TTefaTy
KOUYHHMIIE

Test provision

Thermal fatigue test

Bpoj xouema

250 wu 300 (3aBHCHO 01
TOTa KOja je MPUMEH-HB)

— Bugeru cras 4.2.1.1.3.
Hanomena: Yxonuko npohe
JI0 ipoOHjama,
HCIIUTUBARE Ce NPEKHIA.

Type of braking

Sequential brake
applications

Kounu MomeHT koju oxrosapa | 3.0 m/s?

YCIIOPEY 01

Number of brake applications

250 or 300 (whichever is
applicable)
—see4.2.1.1.3.

NB: The test is interrupted
when a through crack

[Iputuckame mnenane KOYHHULE

ap ears.
Brake torque set to producea | 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 3.2.3. permitted

421.1.3.

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

ITouerna Temmneparypa 1pu | <50 °C

NIPBOM MPUTHCKY Ha Mexalry

KOYHMUIIC

Xnahjeme y cKiagy ca CTaBOM | 103BOJHEHO

3.2.3.

4.2.1.1.3. Pesynratu ucnuTHBamba (MCIUTHBAHE

TEPMHYKOT 3aMOpa KOYHOT jo6o1ra)

Cmatpa ce Ja je HCHHMTHBAaWbE YCICIIHO
ako je 3aBpmeno 450 wmm  Bumie
NpUTHCaKa Ha [ejaly Ko4yHuie 0e3
omrrehema WiIH Jioma.

Axo mame ox 450, amm Bume ox 300
IpUTHCaKa Ha TNeJaly KO4HHUIE Oyne
n3BpIIeHo 6e3 omrehema nim Joma, OHIA
je TeXHWYKa ciyx0a IyKHa Ja TOHOBHU
OBO HCIHTHUBAaWkE HAa HOBOM 3aMEHCKOM
neny. Ilox oBuM ycioBuma, na Ou ce
pe3ynratu HCTIUTHBAbA cMaTpaiu
MO3UTHBHUM, /IO MOpa Jia U3/PKH BUILE
on 300 npurtucaka Ha rejary KOYHUIE 0e3
omrehema wiam JloMa TOKOM  00a
HCIINTHBAaA.

Axo je mame ox 300 nputncaka Ha rejary
KOYHHMIIE  M3BpIIEHO MIpe  HAacTaHKa
omrehema wWiM JOMa, y TOM CiIyd4ajy
MOTPeOHO je W3BPIINTH WCIMTHBAaKkE Ha
OpPUTMHAIIHOM  JIelly W YHOPEAHUTH
pesynarate. Axo ©Opoj mpuTHCaka Ha
nefay KOYHHUIIE N0 omTehema Wi jioma
HHUje MamkH 0/ Opoja mpUTHCaKa Ha Teary
KOYHHIIE KOjH je OCTBApeH 3a OPUTHHAIHU
JICO cMaTpa ce Jia je UCIIUTHBAbE YCIICITHO
TIPOILLLIO.




4.2.1.2.

421.2.1.

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:

(@ 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 Oz and O4

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
being purely a component test. The
parameters listed below in Table
Al12/4.2.1.2.1.1. cover the brakes that are
presently used as a rule on vehicles with a

4.2.1.2.
4.21.2.1.

4.21.2.1.

Omireheme y
oJ[pa3yMeBa:

OBOM KOHTCKCTY

(a) mykoTHHE Ha QPUKIIMOHO] TIOBPIIHHH
Koje cy nyxke oxm 2/3 akcujamHe
muprHe GPUKLHOHE TOBPIIKHE;

(6) mykoTHHE Ha QPUKIIMOHO] TIOBPIIHHH
KOje OOCEXY CIOJbAlliby IOBPLINHY
noborma;

(B) mykoTHHE Kpo3 1000III;

(r) o6wumo KOjH THII omrehema
KOHCTPYKILIMj€ WIN IIYKOTHHE y OHJIO
KOM  Jeny  W3BaH  (DPHUKIMOHE
MOBPIIUHE.

Bosmna Bpere Oz 1 O4

VYenoBun — ucnuTHBama  (MCIHTHBAEE

TCPMHUYIKOT 3aMOpPa KOYHUX ,IlO6OH.Ia)

1.Bo3mwna umja je MakcHMallHa T03BOJbECHA
maca>7,5t

KouHn JAMCKOBM Cce€ HCHOUTYjy Kao
KOMIIOHCHTE KOYHOI CHCTEMa IPUMECHOM
cneacher nporpama wucnutTHBama. OBaj
nporpaM HHje HAMCHEH Ja CHMYJIHpa
CTBapHe YyclioBe BOXme, Beh ra tpeba
cMaTpaTd HCK/bYYHBO KaO0 HCIIHTHBAE
KOMIIOHEHTH. [lapamMeTpy HaBEeICHH Yy
TabGemm A12/4.2.1.2.1.1. ce onmHOoce Ha
KOYHHIIE KOje Ce, M0 MPaBHIy, TPEHYTHO
KOpHUCTE Ha BO3WIMMA YHja je MaKCUMAJTHA
I03BOJBbEHA Maca > 7,5 1.

Tabena Al12/4.2.1.2.1.1.

g Hlupuna obnoze g
S
g <130mm | 130-190mm| >190mm |
S S
SN
3 S 3 2| s 2| g 2l 3%
T
S8 | fs| 25 fs|25|fs| 28] 8%
S N Q RN S Q S 3 3 Q S S ]
S SS|RS|SEEIRE| s8] 2
g SS| S| S3~| SR 3- Q? 23
2 X SRR SRR 2 S
> < < <
[mm] | [kl | [m] | [kg] | [m] | [kg] | [m]
<330 |2,750| 0.402 | 3,200 | 0.390 | 5,500 | 0.402 17.5"
330-390 * *| 3,400 | 0.480 | 5,500 | 0.516 19.5"
391-430 | 3,400 | 0.510| 4,500 | 0.527 | 5,500 | 0.543 22.5"
> 430 * * * * * * _

maximum permitted mass > 7.5 t.
Table A12/4.2.1.2.1.1.
lining width

c <130 mm | 130-190mm | >190 mm c
= g
sl loalouloaloul.al &8

— - L S -~ L S - L S —_—
=° Bg 5% Be pg EE kg ST
[mm] | [kg] | [m] | [kg] | [m] | [ka] | [m]
<330 |2,750| 0.402| 3,200 | 0.390 | 5,500 | 0.402| 17.5"
330-390 * *| 3,400 0.480 | 5,500 | 0.516| 19.5"
391-430 | 3,400 0.510 | 4,500 | 0.527 | 5,500 | 0.543| 22.5"
>430 * * * * * * _

*

The test mass and the dynamic tyre rolling radius to be

agreed between the applicant and the Technical Service.

HcnutHa Maca W JIHHAMHYKH

pammjyc KOTpJbamba

mHeymathuka Tpeba mga Oyay ycarmamieHH w3Mehy
TIOJJHOCHOLIA 3aXTEBa U TEXHUUKE CITyxkO0e.

Wueprujanaa Maca HWHEPIUOHOT
JUHAMOMeTpa ce oapehyje y ckiamy ca
3axTeBuMa u3 crtasa 3.2.1. Ilpumora 12,
y3umajyhu y 003up mapameTpe HaBeAeHE Y
MPETXOIHO] Tabesn (MCITUTHA Maca ! Fgyn).

Bpoj oOpraja amHAMOMETpa oxaTroOBapa
JMHEAPHO] WCIUTHOj Op3WHH BO3WIA U




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 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
Al2/4.2.1.2.1.1.

4.2.1.2.1.2.Vehicles with a maximum permissible

4.21.2.2.

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 A12/4.1.1.2.1.1. 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.

ompehlyje ce Ha OCHOBY BPEIHOCTH
JIMHAMHYKOT paaujyca KOTpJbamba
MMHeyMaTHKa KOju cy HaBeneHu y Tabemn
A12/42.1.2.1.1.

4.2.1.2.1.2.Bo3una 49mja je MaKcHMallHa JIO3BOJbECHA

4.21.2.2.

maca>35tu<75t

Kaga cy y nmnuramy Bo3mia umja je
MaKCHMalIHa 103BOJbeHa Maca > 3,5t u <
7,51, Ha K0ja ce He IPUMEHY]Y apaMeTpH
HaBegeHn y Tabemm A12/4.1.1.2.1.1.
onabup mapamerapa UCIIUTHBAKA CE BPIIH
TaKko Jia TOKPHBAjy HajHENOBOJHHUJU
Clly4aj, KOju je KopuihieH Kao OCHOBa 3a
onpehuBame orcera ymnorpede 3aMEHCKOT
KOYHOT JUCKa (MakCHMaliHa J103BOJbEHA

Maca BO3WId, MaKCHMallHa BEIHYMHA
MTHEYMAaTHKa).
Wnepuujansa Mmaca HHEPIUOHOT

JuHAMoMmeTrpa ce ojpehyje y ckmamy ca
3axTeBuMa u3 crasosa 3.2.1., 3.2.1.1. u
3.2.1.2. Ilpunora 12.

Bpoj oOpraja auHAMOMETpa OJroBapa
JMHEapHO] HCIHUTHO] Op3WHH BO3WJIA U

onpehyje ce Ha OCHOBY mpocedHe
BpenHocTH  Hajpeher W HajMmamber
JMHAMHYKOT panujyca KOTpJbarha

IMHEYyMaTHKa J03BOJbCHUX 3a OBO BO3UJIO.

IlporpaM  ucnutHBaka  (HMCIHTHBAEKE
TEPMHUYKOT 3aMOpa KOYHOT Jo0o1Ia)

Tabena Al12/4.2.1.2.2.

[pensubheHo ucnuTrBame

HcnuTuBame TepMUUKOT
3amopa

Hauwnn xouema

Y3acTONHO BpILEHE
NPUTHCKA HA MeJaTy
KOYHHIIE

Test provision

Thermal fatigue test

Bpoj xouema

250 nm 300 (3aBUCHO 01T
TOTa KOja je MPUMEHHHB)

— BunerTu cras 4.2.1.2.3.
Hamomena: Ykonuko mohe
10 IpoOujama,
WCIIUTHBALE CE MPEKHIA.

Type of braking

Sequential brake
applications

Kounn MoMeHT koju oaroBapa
yCIIOpEhY Ot

3.0 m/s?

Number of brake applications

250 or 300 (whichever is

applicable)

—see4.2.1.2.3.

NB: The test is
nterrupted when a

through crack appears.

HpI/ITI/ICKaH:e neaane KOYHHUIC

Brake torque set to produce a
deceleration of

3.0 m/s?

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.

ca 130

Ha 80 km/h

IToueTHa TeMneparypa npu <50°C

IIPBOM IPUTHUCKY Ha MeJaily

KOYHHIIC

Xnaheme y ckiany ca craom | permitted

3.23.

4.2.1.2.3. Pesynratd ucnuTHBama  (MCIUTHBAHE

TEPMHUYKOT 3aMOpa KOYHOT qo6ora)

CMmaTpa ce Ja je WCIUTHBAmkE YCIICIIHO

ako je
IpUTHCaKa Ha

sappmreso 300  wim
negary KouHWie 0e3

BUIIC

omrrehema uiu goma.

Axo mame ox 300, amu Bume on 250




4.21.23.

4.2.2.

4.2.2.1.
4.2.21.1.

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:

(@ 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.

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 O;

Test conditions (brake drum high load test)

See paragraph 4.2.1.1.1. above.

4.2.2.

4.2.2.1.
4221.1.

42212

4.2.213.

IpUTHCaKa Ha TNeJaly KOYHHUIEe Oyne
u3BpuIeHo 6e3 omrehema Uiy JomMa, oHzIa
je TeXHHWYKa Ciyx0a IyXHa JIa ITOHOBH
OBO HCIIUTHBAKC HAa HOBOM 3aMEHCKOM
neny. Ilox oBum ycinoBuma, na Oum ce
pesyiaraTtu UCIITUBAKA cMaTpajn
MO3UTUBHUM, [I€0 MOpa Ja HU3APKH BHILE
oxn 250 mpuTHcaka Ha Teary KOYHAIE O0e3
omrehewa wiaM  JIoMa TOKOM  00a
UCTINTHBAamA.

Axo je mame ox 250 nputncaka Ha rejaty
KOYHMIE  W3BPLIGHO IIpe  HacTaHKa
omrehema MIM JIOMa, Y TOM CIy4ajy
NOTPEOHO je M3BPLINTH HCIUTUBAKE HA
ODHTHHAIHOM eIy M  YIOPEIUTH
pesynrate. Akxo Opoj mnpuTHCaka Ha
neagy KOYHHIE J0 omTehema Win jJoMa
HUje MamkH 0] Opoja IpUTHCAKa Ha TIeIaITy
KOYHHIIE KOjH je OCTBapeH 3a OPUTHHAIHU
JIe0 cMaTpa e Ja je HCIUTHBAmE YCIEIHO
HPOLLIO.

Omreheme y
MOJIpa3yMeBa:

OBOM KOHTCKCTY

(8) mykoTHHE Ha QPUKIIMOHO] TOBPIIHHH
Koje cy nyxke ox 2/3 akcujaiHe
muprHe QPUKLHOHE TOBPIIKHE;

(6) mnykoTHHE HA GPUKIMOHO] TTOBPIIUHU
KOje JOCEXY CIOJballlby MOBPIIMHY
nooorma;

(B) mykoTHHE Kpo3 1000III;

(r) owmo KOjH THII omrehema
KOHCTPYKIIMj€ WIN IIYKOTHHE y OHJIO
KOM  Jeny  u3BaH  (DPHUKIMOHE
MOBPIIIUHE.

UcnutuBame KOYHOT nmobora ca

noBehannMm onrepehemeM

HcnntuBame ca nosehannm onrepehemem
ce BpIM C€ HAa MHCTHUM HCIUTHUM
y30puMMa y CKJIay ca alTepHATHBHAM
MOCTYIIKOM HCIIMTHBAamba Ha JUHAMOMETDPY
(BuzeTu ctaB 3.3. OBOT MPHUIIOTa).

Bosuna Bpere O1 1 O

VYcenosu HCIIUTHBAMKA (nciuTHBame
KOYHOT Jobora ca noBehanum
onrepehemem)

Bupneru cras 4.2.1.1.1. uznHan,

IIporpam  wucrnuTHBama  (MCIMTUBAHE
KOYHOT mobora ca noBehanum
ontepehemem)

Buneru cras 4.2.2.2.2. ucnon.

Pesynrat  ucnuTHBama
KOYHOT Jobora ca
ontepehemem)

(uciuTnBame
noBehaHnM



4.22.1.2.

4.2.2.1.3.

4.2.2.2.

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 Oz and O4

4.2.2.2.
4.2.2.21.

4.2.2.2.2.

Buneru cras 4.2.2.2.3. ucno.

Bosuna Bpere Oz 1 O4

Venosu HCIIUTHBAK-a (ucnuTHBaELE
KOYHOT mobora ca nosehaHuM
onrrepehemem)

Bunern cras 4.2.1.2.1. uzHan.

IMporpam  wucruTHBama  (MCIHTHBAEE
KOYHOT moborra ca nosehanum
ontepehemem)

4.2.2.2.1. Test conditions (brake drum high load test)

See paragraph 4.2.1.2.1. above.

4.2.2.2.2. Test program (brake drum high load test)

Table A12/4.2.2.2.2.

Tabena Al2/4.2.2.2.2.

Test provision

High load test

Type of braking Braking to standstill
Total number of brake 150
applications

Initial temperature of the brake

drum every time the brake is <100 °C
operated

Brake applications

from 60 km/h
to 0 km/h
Brake torque set to produce a 6 m/s?
deceleration of

Cooling (also deviating from permitted

paragraph 3.2.3.)

4.2.2.23.

Test result (brake drum high load test)

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

[pensubheno ncnmtuBame HcnutuBame ca
noehaHuM onrepehemem

Hauun kouemwa Koueme 10 normyHnor
3ayCTaBJbamba

VYkynHu Opoj Koduema 150

[TouerHa TeMneparypa KOUHOT

no6oIIa py CBakoM MpUTHCKy | < 100 °C

Ha Te/lally KOYHHULE

[puTnckame nenaine KOYHALE

ca 60 km/h

Ha 0 km/h

KovHu MeMeHT Koju oarosapa | 6 m/s?

ycHopemwy oJt

Xnahemwe (yrpyayjyhu u TI03BOJBEHO

oJcTymama of crasa 3.2.3.)

4.2.2.2.3. Pesynratu wucnuTHBamba (MCIUTHBAHE

KOYHOT nobora ca nosehanum
onrepehemem)

Pesynrar  ucnutuBama ce  cMmarpa
NO3UTUBHUM ako Ha jpobomry HHCY

YOUJbUBU TPAaroBU IIyKOTHHA.

Hpujor 13

Moges u3BelmiTaja 0 MCIUTHBAIY

3aMEHCKHX
ao0oma

KOYHHUX

IUCcKoBa/




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

1. General  technical description of a
replacement brake disc/drum?

1.1. Applicant (hame and address): .........ccceeeereenne.
1.2. Manufacturer (name and address): ................
1.3. Trade NAME: ...ccveviiieieec e

1.4, Category of replacement disc/drum:
Original / Identical / Equivalent /
Interchangeable!

1.5. Type of disc/drum?: ..o
1.6. Marking:

H3BemTaj 0 ncnuruBamy Op. ... Koje ce OHOCH HA
XOMOJIOTALMjY 3aMEHCKOI KOYHOI AucKa/nodoma
npema ITaBuanuky 6p. 90

1. OnmTy  TeXHUYKA onmc 3aMEHCKOT
KOYHOT nucka/mobomal

1.1 IMoxrocwuitar 3axTeBa (Ha3UB U aApeca): .........

1.2. [IpouzBohad (HA3UB M aZIPECA): .o.vvvrveerveerrennnens

1.3 KoMepLHMjaH! HABUB: .......covvvirieiieieniiirenieeins

1.4.  Kareropuja 3aMeHCKOT qucKa/modoma:
OpUTHHAHY / UACHTHYHY / eKBUBAIICHTHH /
U3MEHJbUBH®

1.5. THIT JUCKA/MOOOMIAL: ...

1.6. O3zHauaBame:

Tonoorcaj Memooa

Hoenmugpurayuja
O3HAKe | 03HAYABAMA

Hasus
npousBohaya
WK
KOMEPIIHjaJTHH
Ha3WB!

Location Method
Identification of of
marking marking

Bpoj E2-90R02
xomoutoraiuje |CXXXX/yyyy

XXXX => Twum 6p.

yyyy => Bapujanra
op.

Pedepenia
CIIe/JbHBOCTH

Manufacturer

name or trade

name:

Approval E2-90R02
number Cxxxxlyyyy

XXXx => Type No.
yyyy => Variant
No.

Mununmaina
Je0JbHHA
(muck) /
MaKCHMAaJIHU
YHYTpaIlbH
MPEYHUK
(no6omr)!

Indication for
traceability

Minimum
thickness
(disc)/
maximum
inside
diameter
(drum)*

1.7. Material
1.7.1.  Material group: .....ccccovererenineneee e
1.7.2.  Material sUbgroup?: ........ccccceevevevererernrrerererenans

Strike out what does not apply.
If applicable.

1.7. Marepwujan
1.7.1. T'pyna MaTePHJala: ........ccocerirveierieniiinesieenenes

1.7.2. Tloarpyma MaTePHjamaZ.......ccouvvrvereeeruereeennen.

[peupratn HETOTPEOHO.
YKOIHKO je IPUMEHIBHBO.
1.8. Obnact npumeHe

Yxpyuyjyhu HajMame cnenche uadopmaryje:

[eo

3amencxu oeo Opuzunannu 0eo

Hoenmughuray

Bapujarnma bpoj dena bpoj dena uona o3naxa




Momop - Bosuno®

1.8.  Application range
With minimum of the following information:
Part
Replacement part Original part
Variant part number part number identci(l;ié::tion
Motor-vehicle?
Maximum . Year of
Type of Trade Maximu
Make vehicle name Gross | speed | manu-
weight facture
Axle for trailers?
Range of
dynamic
Type of Trade | Maximum tyre
Make axle name | axle load | radius
(largest /
smallest)
Brake
Position i i i
Callzlper Dimensio Type of construction
Front Rear ns
1.9. Additional information?
2. Test Groups
2.1. Dimensions per test group
2.1.1. Outside (disc)/Inside (drum)* diameters: ...
2.1.2. Thickness (disc)/Shoe  width  (drum)?!
AIAMELErS: ..o
2.2. Highest ratio of kinetic energy per test group
in according to paragraph 5.3.6. of Regulation
No. 90
E.
MaX| ————— = e,
m replacement part, i
2.3. Disc/drum® material per test group: .................
3. Technical data regarding the tests per test
group
3.1. Vehicle test
3.1.1. Data of the test vehicle
3.1.1.1. Vehicle category: .......ccccooevireneneeienie e
3.1.1.2. Vehicle manufacturer: ..........cccoovvvviennienennns
3.1.1.3. Vehicle Make: .......cccoovvreiiineiinieneenc s

Tun Komepuu | Hajseha | Makcuma | T'omuna
Mapka jayHn J103BOJbE JIHA TIPOM3BOA
BO3HJIa
Ha3uB Ha Maca 6p3I/IHB. Be
Ocosuna NPpUK/BYYHUX 603%’!(12
Ormcer
Makcu  |BpeiHOCTH
Komepuu |  manHO JIMHA
Tun .
MapKa JaHu OCOBHHCKO| MHYKHX
OCOBHHE .
Ha3uB | ontepehe | pagujyca
Bbe NHeyma
THKa
Kounuya
Hosuyuja Koune
uewyemu | {umensuje Tun KoHcmpyxyuje
Ilpeora| 3aowa 2
1.9. Honatne unpopmarmje?
2. HUcnutae rpymne
2.1 JyMeH3Hje 110 HCITUTHO] TPYIH
2.1.1. Cnoman MIPEYHHUK (muck)/yHYTpamsi
MPEYHUK (OO0 i
2.1.2. Jle6sbuna (uck)/mupuna namyde (pobomr)l:..
2.2, Hajselin omHOC KHHETHYKE €HEpPruje 1o
UCIIUTHO] TPYNU y CKJIaJy ca craBoM 5.3.6.
[paBunHuka op. 90
E.
MaxX| —————— |= e
m replacement part, i
2.3. Marepujan mucka/nobomal MO HCIHUTHO]
1y 0102 O TR P PP URORUROT
3. TexHnukn moJamM KOjU Cce OJHOCE Ha
WCIUTHBAKA [0 HCITUTHUAM TpylaMa
3.1 HcnutuBame Bo3uiIa
3.1.1. Tlomaiy 0 UCIMTHOM BO3MILY:
3.1.1.1. BPCTa BOBHIIA: ..vvevvenrenreresrenieaneeneeresnesne e
3.1.1.2. TTpou3BOhay BOBHIIA: ....covvrveveeeieieerereneenreiens
3.1.1.3. MapKa BOBHIIA: ..ccvververrirenrinieaneeeereniesne s
3.1.1.4. Tun u KoMepIjaiHa 03HaKa BO3WIIA:........
3.1.15. WNnentudukainonn 6poj BO3WIIA: ..............
3.1.16.  Bpoj xoMoJoranuje TMNa BO3HIA:..............
3.1.1.7.  CHara MOTOP@ BO3HIIA: .....ccvververerernenreennns
3.1.18.  bpauna:

Maxkcumainna 6p3I/IHa BO3UJIA Vmax: «vevvrnennen




3.1.1.4.
3.1.15.
3.1.1.6.
3.1.1.7.
3.1.1.8.

3.1.1.9.

3.1.1.10.
3.1.1.11.

3.1.1.12.
3.1.1.12.1.

3.1.1.12.2.

Vehicle type and trade name: ..........c..........

Vehicle engine poOwWer: .........ccccoceveveivnrenn,
Speed:

Maximum vehicle speed Vmax: ..o.ccoverernannns
YIS, i
Brake circuit configuration/Layout: ...........
Test masses

AXIE L. i
AXIE 2: o

Brake:

Test sample brake disc/Brake drum?:

Identification code
of the original replacement part: ................

TSt QroUP: cvve e

Mass of the replacement part: ....................

Outside disc diameter /
Inside drum diameterl: .......ccccoovvvveerrneenn.

Radius re, effective: .....ccccevvieeeiciiiieene,
Friction surface width: ...........oovevivevireee,

Disc thickness (nominal) /

Brake calliper /
Brake drum mechanism?

TP
Variant: ...oeeeeeeiiiceeee e

Method of construction: ........c.cceevevveerenneen.

Maximum technically permissible torque
Cmaxe at the brake lever (pneumatic) / Line
pressure (Pmax,e) (hydraulic)*:

Threshold torque Coe (pneumatic) / Line
pressure (hydraulic)®:

Ratio l¢/e. (pneumatic) / Piston diameter
(hydraulic)t:......../ueiies

3.1.1.9.
3.1.1.10.
3.1.1.11.

3.1.1.12.
3.1.1.12.1.

3.1.1.12.2.

3.1.1.12.3.

Kondurypanuja/meMa KOYHOT CUCTEMA: ...
HcnutHe mace

OCOBHHA 17 ..vvoiviiiiiieeee e
OCOBHHA 27 ..vvevviricieesieenieeree e
OCOBHHA ...0 weevrveriierenieeniee e
Kounumna:

HcnutHr  y30pak KOYHOT JMCKa/KOYHOT
nobommal;

Wnentnduxanmona o3Haka
OPHUTHHAITHOT 3aMEHCKOT JIEJIA: ..vvevveneneeen.

MCcnuTHA TPYIA: .o

Bpoj IeMa: ..o

CroJbHY IPEYHUK JucKa /
YHYTpPAIIBH MIPEYHUK fodomal: ...............

EQEKTHBHH PATHYC T€: .oovvveveereereeieeniene
InpuHa GPUKIHOHE NOBPIIUHE: ..............

Jebspuna aucka (HoMuHaIHa) /
CIOJbHA MIUPUHA A000MIAl: ..ooeviiiicee,

MexaHu3aM KOYHHX YeJbyCTH /
KOYHOTr o6omal

IIpOM3BONAY: ...
THIT: o
BapHjaHTa: .....ccovviiriiiccc
Bpoj Iema: ....coveieii e
Hauyun u3pafie:......cccovvviiiiiiiee

MakcuManHy TeXHHYKH 103BOJbEH MOMEHT
Cmaxe Ha pyYuIM KOYHHIE (ITHEyMarTcKa
KOYHHMIAa) / TPUTHCAK Y KOYHOM BOIY
(Pmaxe) (xuApayauIHa KOYHULA)L: ............

TexHuuky 103B0JBEH OOPTHU MOMEHT Co e
(mHeymaTcKa KouHHMIQ) / TPHUTHCKA Y

KOYHOM BOy (XuIpayandHa KoyHuia)l: ...

Onnoc le/ee (mueymarcka koununa) /

Ipeunux KJIAIIA (xumpayanyHa
KOUHHIA):......... e
MakcUMaIHU KOYHU MOMEHT ........eeeererees..

Kouna mnounna/Kouna o6ioral

[Ipou3BOhaU: .....covviviicicc e,
MAPKA! ...
THIT oo

Bpoj XOMOOTAIIHEZ: ...



3.1.1.12.3.

3.1.2.
3.1.2.1.
3.1.2.2.
3.1.2.3.
3.1.2.4.
3.1.3.
3.1.3.1
3.1.3.2.
3.1.3.3.
3.2.
3.2.1.
3.2.1.1.
3.2.1.2.

3.2.13.

3.2.14.
3.2.14.1.

3.2.14.2.

3.2.1.5.

Maximum brake torque:...........ccccvevevnnene.

Brake pad/Brake lining*

MEKE: .o
VP i
Approval number?: ..........ccoceveveneviennsienn,

Identification

Test equipment

DeCeleration: .......ccocvvevveeeeeeciiee s

Test track:

LOCALION: ..o
SUIMTACE: ...
Condition (e.g. dry/wet):......c.cccoevvvvvennnnne
Dynamometer test

Test data

Vehicle category: ......ccocoovvveneiencneieicnns
Dynamic rolling radius

Dynamic rolling radius Riner for
calculating the inertia:

with respect to paragraph 3.2.1
Oof ANNeX 11/12 ..o

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

Masses and inertia

Maximum permissible mass of the

Y-Value (rear axle): .....ccoceovvvvvincicinenns
TSt MASS M: .o

TeSt iNertia Ladi: . oeeeerreernreeeneerneeens

Speed of cooling air during Type I, Type
Il and/or Type 1l1*

Speed

Maximum SPEEd Vimax: «eeeereereereervereeseresnens

3.1.2.
3.1.2.1.
3.1.2.2.
3.1.2.3.
3.1.2.4.
3.1.3.
3.1.3.1.
3.1.3.2.
3.1.33.
3.2.
3.2.1.
3.2.1.1.
3.2.1.2.

3.2.1.3.

3.2.14.
3.2.14.1.

3.2.14.2.

3.2.15.

3.2.16.

Wnentuduraimona o3Haka
(HIIP. OPOj HCTA): .evvevivireiirierreisie e,

PanHa HOBPIIMHA: .....cvvviviiiiiccric e
HcnuTtHa onpema

VCHOPEHBE: ...vviiveiiriiiiee st
TIPUTHCAK: ..o
BP3HHA: ..o
Temmepatypa 10OOMIa/ TACKA: .........vverveenn..
Hcnutha crasa:

] (0] 111 - MRS
TIOBPIIMHA: ....ceviiiiiiiiicie i
Crame (HOpP. CYBO/BIAKHO): ..veveveeereerennen.
HcnutuBame Ha TUHAMOMETPY

Ionmanm o ucnuTUBa®y

Bpera BO3UIA: ....c.cviiiicic
JlMHaMHWYKH paanjyc KOTpJhama

JuHaMUYKH pagujyc KOTpibama Riner3a
U3padyHaBambe HHEepLHje:

y ckiany ca craBom 3.2.1.
Mpunora 11/12.....cooviiiiiiiieec e,

JIMHAMUYKH PAIHjyC KOTPJbamba Ryen y
cknaayca crao M 3.2.2. [puiora 11/12:

Maca u unepnmja

MaxkcumaiHa 103B0Jb€Ha Maca BO3HIa:

X- BpemHOCT (TIPEImha OCOBUHA): ..............
Y- BpemHOCT (33{ba OCOBHHA): .......verveenne.
HcnuTHa Maca M.,
HcnntHa MHEPIHA |Ad): ovvvvveveieiieicie
XHADCIBE ..cvveviriiiiieee

bp3una pacxmagHOr Bazlyxa  TOKOM
ucnutuBama thna |, tuma |l w/uam trma

bp3una pacxnagHor Ba3ayxa y Ipyrum
CIYUIAJEBUMA. ..vveenvveeiveenireesineesireessneesneesnns

Bbp3una

MaxkcuMamHa OP3HHA Vinax: «.veveererrerrenrennnans
IMoroucku ypehaj

[Ipou3BOhaU: .....ccvviviriceicc e,
MAPKA! ...
THIL
BapHjaHTa: .....cooieiiiiiiie e

Panna moBpinuHa (XuapayinyHa Ko4Huia)/



3.2.1.6.

3.2.1.7.
3.2.1.7.1.

3.2.1.7.2.

3.2.1.7.3.

Actuation device

MAKE: ..
VP i
Variant: ..ocoeeovee e

Effective area (hydraulic) /
Tha — formula (pneumatic)®:........ccoceevvvenns

Brake

Test sample brake disc/Brake drum?

Identification code of the original

Mass of the replacement part: ...................

Outside disc diameter /
Inside drum diameter®: ........ccoceevvveeeiinenn.

Radius re, effective: ......ooovevveviiieieieee
Friction surface width: ...........ccoceeeviinninee,

Disc thickness (nominal) /
Outside drum width®: ..o,

Brake calliper/Brake drum mechanism?

TYP e
Variant: ...ooooeiiieeiec e

Method of construction: ............ccccvveeineeen.

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

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

Ratio l¢/ec (pneumatic) /
Piston diameter (hydraulic)....../.............

MaAKE: oo

TYPB.
Approval number?: ..........ccoeevevenerenneen,

3.2.1.7.
3.2.1.7.1.

3.2.1.7.2.

3.2.1.7.3.

Tha — popmyna (mHeyMaTcka KouHHIA): .
Kounwuia

HcnutHr  y30pak KOYHOT JMCKa/KOYHOT
nobomal

WnenTndukannona 03HaKa OpUTHHAITHOT
3AMEHCKOT JIETIA. wvvvvivivisiinnieis s

VICIIUTHA TPYIIA: ..oviiiecic e
Bpoj Iema: ..o

Maca 3aMEHCKOT A€ ....ccceeeeieiiieieisieissnnnn

CrioJbHE TIPEYHHUK ucKa /
YHYTpAIIkHU MPEYHUK 1000mal: ................

EQEeKTHBHU PAIU]YC M vovvvivriieiiiiinienienian,
IupuHa GPUKINOHE MOBPIIUHE: ..............

Jebspuna aucka (HoMuHaaHa) /
CIOJbHA MIUPHHA [000MAL: .....oviviiiiee

MexaHn3zaM KOYHUX YeJBYCTH [KOUHOT
nobomal

TIpOM3BODAY: ...
THIT oo
BapHjaHTa! .....ccvviiiriccee e
HauuH U3paZIe: ...

MakcUMaaH1 TEXHUYKH J03BOJbEH MOMEHT
Cmaxe Ha py4HIIH KOUHMIE (TTHEYMATCKA
KOYHUIIA)/PUTUCAK Y KOYHOM BOAY

(Pmax.e) (XuapaynnuHa KOUHHLA) : ............

Texumuky 103B0JbeH 00pTHH MOMEHT Cope
(mHEyMaTCKa KOYHHIIA)/IPUTHUCKA Y
KOYHOM BOAY (XUIpayandHa KouHuIa): ...

OnHoc le/e. (mueymarcka koununa) /
IMpeunnk kmuna (XuapayiduHa
KOUHHIA)?...... Lot

MaKCHMaTHH KOYHU MOMEHT:.......ccveerernns
NnenTrudukrannona 03HaKa Op........cceeruneene
KouHa mounna/Kouna o6noral

TIpOM3BONAY ..o
MaAPKA: ....ooiiiiiiiee
THIT oo
Bpoj XOMOJOTALHIEZ: ....c.vevveviveieeienrcieeeene
W neHTUDUKAIIMOHA 03HAKA: .....c.vvenveeeereene
HIHPHHA Del v
JIEOIBUHA Uel vonveveeiiieeiieeee e
PaiHa MOBPIIMHA: .......eeevviiiiieiiiiciieeine

METOIa MOHTANKE: ..cevvvvreereeerieririiieeeeeeennnens

EBunenmuja pesynrata HCIUTHBAKbA



Identification: ..o 4.1. ['eOMeTpHjCKa IIPOBEPA. ...c.vvveenrerrererireeeen

Width De: oo Lprex Op. ¥ aIMUHUCTPATUBHU HUBO. ......
THICKNESS Qe vvveveiveieiiiie e 4.2. TIpoBEpa MATEPHJATIA: .e.vevvereeereerereeeareeens
Surface, effective: ..o, 4.3. IpoBepa oapendu 0 OATAHCHPABY: ...........
Method of attachment: ............ccccovriinnnn 4.4, [IpoBepa O3HAKA CTamba Xabama: ...............
4, Record of Test results 4.5, HcnutuBame BO3MIIa/ AITEpHATHBHO
1.
4.1 Geometric CheCK: ..o HCTIHTHBAILE Ha JMHAMOMETPY:
Drawing No. and issue level: ..................... 4.5.1. TEXHHIKE KapAKTCPHCTHKE KOWHHLA
4.2 Material Check:..........ccooviiiiiiiiiin, 4511 Texumike KBPAKTEPHCTHKS p;mHe
KOYHHIIE y cIy4ajy karepropuja M, N
4.3. Balancing provisions check: ..........c.c.........
44. Wear condition marking check: .................
4.5. Vehicle test/Alternative  dynamometer 0 0
test!: momop | momop I
45.1. Brake performance cloyHen yicoyser
45.1.1.  Service brake performance in the case of bpoj ysopka
categories M, N2 ITpuor 11, cras: 2210 |222/ |223/
3411 3441 13421
Bbp3una Tokom
HUCIIUTUBAKA
IMouetHa km/h
0 0 :
disconn | Connec | Kpajma km/h
ected? ted IMpuTncax y kPa
KOYHO] KOMOPH Pe
No. of sample Bpoj kouema -
Annex 11, paragraph: 221 222/ |223/ i i
3411 3441 (3421 Tpajame jenHor S
Test Speed IUKIIyCa KO4YCHha
Cuna xovema daN
Initial km/h %5 <b Te
. Oe(PUIIHI]CHT —
Final km/h KOuCHA
Brake chamber kPa 05-Te/9.81-m
pressure pe (m = Test mass)
Number of — Xox Kaumna Ko4He | mm
applications KOMOPE Se
Duration of one  |s Texanakn
brake cycle JI03BOJBCH OOPTHH
Brake force daN MOMEHT Ha
05-Te PYYHIIM KOYHHIE
Braking ratio - Ce Nm
CO,e Nm
0.5-Te/9.81-m
(m = Test mass) CITOOOIHI XOII, 1+ vevveveereeesesreseeesserssessereseeseesesseieenens
Brake chamber mm
stroke se
Threshold torque
at the brake lever
451.2.  Texuuuxe KapaKTepUCTHUKE panHe
KOYHHIIE ¥ City4ajy Bpcte My, Ms, N2, N3?
Ce Nm
Cope Nm Tun ucnumuearsa: 0 1
) bpoj y3opra
Free running:. ..o veeoiin i Tipemor 11, cras: 221 224

3411 3431

bp3una Tokom
HCIIUTHBAA




45.1.2. Service brake performance in the case of IMpuTncak y kPa
categories Mz, M3, No, N3? KOYHO] KOMOPH Pe

Bpoj xouema -

Test type: 0 I Tpajame jemuor | S
No. of sample IIUKITyca KO4eHa
Cuia Kouermba daN
Annex 11, paragraph: 2.2.1./ 2.24./ 05T
3417 3437 Koedpuuujent -
Test speed coderna
05-Te/9.81-m

Brake chamber kPa (m = Test mass)

pressure pe

XoJ1 KJIHIIa KOYHE | mm

Number_ of - KOMOPE Se
applications TexXHUUKH
Duration of one |s JI03BOJBEH OOPTHH
brake cycle MOMEHT Ha
Brake force daN PY4HIH KOYHHLIE
05- Te Ce Nm
Braking ratio - Co,e Nm
05-Te/9.81-m CnobomHU XOf;
(m = Test mass) )i 31 O PR OPRUPRO
Brake chamber | mm 4513. TexHuuke KapaKTEPUCTHKE pazme
stroke se KouHHIEe y ciydajy karepropuja Oi, O,
Threshold torque 042
at the brake lever
Tun ucnumuearea: 0 1
Eoor
c. N POJ Y30pKa
Coe Nm Ipusor 12, ctas: 221/ 2221
3.4.1.1 3.4.21
FIE8 FUNNING: ......ovoveeeveeveeveesee s bp3ura Toxom
HUCIINTUBAKA
45.1.3.  Service brake performance in the case of Ipurucak y kPa
categories O1, O, Oz KOYHOj KOMOPH Pe
Bpoj kouema -
Test type: 0 | Tpajame jemHor | S
No. of sample IMKITyCa KOYCHA
Cuna xovema daN
Annex 12, paragraph: 221/ 222/ 05-Te
3.4.1.1 3.4.2.1 3 .
Koedunujent -
Test speed KOUEerba
05-Te/9.81-m
Brake chamber kPa (m = Test mass)
Pressure pe Xou KIumna KoyHe | mm
Number_ of - KOMODE Se
applications TeXHHUKH
Duration of one  |s J03BOJbEH OBPTHH
brake cycle MOMEHT Ha
Brake force daN PYUHIIH KOUHHIIE
05-Te Ce Nm
Braking ratio - Coe Nm
05-Te/9.81-m .
(m = Test mass) (@03 (0107071451 % 0. <0 J1 SN
Brake chamber | mm 4514,  Texuuuke KapaKkTEPUCTHKE panHe
stroke se KOYHHIE y city4ajy Karepropuje O42
Threshold torque
at the brake lever Tun ucnumusarea: 0 i
bpoj y3opra
Ipwor 12, cras: 2.2.1./ 2.2.3./
Ce Nm ’ 3415 [343!
Coe Nm B
P3UHA TOKOM
) HCIIUTHUBAKA
Free running:.......c.ccviiinnii Mouerna km/h




Kpajma

km/h

IpurHcak y kPa
KOYHO] KOMOPH Pe

Bpoj xouema -

Tpajame jemHor | S
LIMKITyca KOYeHa

Cuna xo4ema daN

0.5-Te

Koepunujent -

KOUCHma

05-Te/9.81-m
(m = Test mass)

Xox kiauma Ko4yHe | mm

45.1.4.  Service brake performance in the case of
categories Og?
Test type: 0 1
No. of sample
Annex 12, paragraph: 221/ 223/
3.4.11 3.431
Test speed
Initial km/h
Final km/h

Brake chamber kPa
pressure pe
Number of -
applications
Duration ofone  |s
brake cycle
Brake force daN
05-Te
Braking ratio -
05-Te/9.81-m
(m = Test mass)
Brake chamber mm
stroke se
Threshold torque
at the brake lever

Ce Nm

Coe Nm

45.15.  Parking brake performance?:
4.5.1.6. Dynamic friction properties
Diagram: deceleration vs pressure
4.6. Integrity tests:
4.6.1. Thermal fatigue test:
Sample Cycles without damage in accordance with
No.
Annex 11: paragraphs
41.113./41.1.23./4.21.23.
Annex 12: paragraphs
41.1.1.3./41.1.2.3./4.21.1.3./421.232
4.6.2. High load test:
Sample Cycles without damage in accordance with
No.
Annex 11: paragraphs
4121.3/41.223./4.22.1.3./422.23.
Annex 12: paragraphs
41.223./4.2213./42.223.1

KOMODE Se
TexHuuxu
JI03BOJBECH OOPTHH
MOMCHT Ha
py4HLU KOYHUIIE
Nm
CO,e Nm
(@03 (0107071050 % 05, €0 )1 SRR
45.15.  TexHuuke KapaKTCPUCTHKE MapKHUPHE
KOUHUIIEZ ... eveeeesteeeesetteeesetenesseteeessteneeans
45.1.6. Jlunamuuka HpUKIUOHA CBOjCTBA
Jujarpam: ycriopemwe y 3aBUCHOCTH O]
NPUTHCKA
4.6. [IpoBepe uHTETpHTETA:
4.6.1. HcnutuBame TEPMUYKOT 3aMOpa:
Bpoj Huxrycn 6e3 omrehema y ckiany ca
y30pKa
Ipusnorom 11, craBoBu
411.1.3/411.23/42.1.23.
Ipwuiorom 12, craBoBu:
41.1.1.3/41.123./421.1.3/42.1.23.2
4.6.2. HcnntuBame ca noBehanum onrepehemem:
Bpoj Huxirycu 6e3 omrehema y ckiany ca
y30pKa
IIpunorom 11, craBoBu
41.213/41.223./42.21.3./42.2.23.
[Ipunorom 12, craBoBu
4.12.23./4.221.3/42223.1
5. JlokyMeHTa 0 HCTINTHBAKY
6. Jonmaru
PATQYi¢: 1 v | PSRRI
7. JIATYM HCTIUTHBAIBA: «..vvervvveenveesvreanieeanineans
8. OBO je W3BpLIICHO ¥ W3BELITaj O

pe3ynTaTuMa MCIUTHBaba ce MpUIpemMa y
ckmany ca IlpaBwmaukom  6p. 90
yKJbYdyjyhu © mocienwme u3MeHEe U3




Test Documents cepuje 02.

Appendices Texuuuka ciyx0a Koja je crpoBena
. HUCIIUTUBALE:

APPENTIX...eviiiiiiieiiie e

Date Of TeSt:...cvveiieiiiiicee e,

This test has been carried out and the IMoTmuc: .....ocvveees JaTyM: ..ooeeiien,

results reported in accordance with
Regulation No. 90 as last amended by the
02 series of amendments.

Technical Service conducting the test:

Signed: ......cceevenen. Date: ..ccovoevvvveiienn,




