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Add a new paragraph 1.1.5., to read:

"1.1.5. Replacement brake discs intended for use
in friction brakes forming part of a braking
system of vehicles of categories L1, Lo, L3,
L. and Ls, which have a type approval in
accordance with Regulation No. 78"

Paragraph 2.3.1.1., amend to read:

"2.3.1.1. In the case of motor vehicles, is a brake
disc/drum covered by the vehicle braking
system type approval according to
Regulations Nos. 13, 13-H or 78."

Paragraph 2.3.3.1., amend to read:

"2.3.3.1. Original replacement brake discs and brake
drums"

Add new paragraphs 2.3.3.1.1. and 2.3.3.1.2., to read:

"2.3.3.1.1. In the case of vehicle categories M, N and
O: original brake discs/ brake drums
intended for servicing the vehicle and
carrying an identification code as defined
in paragraph 2.3.2. affixed in such a way as
to be indelible and clearly legible.

2.3.3.1.2. In the case of vehicle categories L1, Lo, Ls,
Ls and Ls: original brake discs/ brake
drums intended for servicing the vehicle."

Paragraph 2.3.3.2., amend to read:
"2.3.3.2. Identical brake discs"
Add new paragraphs 2.3.3.2.1. and 2.3.3.2.2., to read:

"2.3.3.2.1. In the case of vehicle categories M, N and
O: a replacement brake disc which is
chemically and physically identical in
every respect with the exception of the
vehicle manufacturer mark, which is
absent, to the original brake disc.

2.3.3.2.2. In the case of vehicle categories L1, Lo, L3,
L, and Ls: a replacement brake disc which
is chemically and physically identical in
every respect."”

Add a new paragraph 2.3.3.4., to read:

"2.3.3.4. Equivalent brake discs and brake drums"

Renumber former paragraph 2.3.3.4. as 2.3.3.4.1. and
amend to read:

"2.3.3.4.1. "Equivalent brake discs for categories M,
N and O" is a replacement brake disc
which is identical to the original brake disc
in respect to all dimensions, geometric

Vuemu nosu cmae 1.1.5., Tako ga riacu:.

»1.1.5. 3aMEHCKHX KOYHHX [HCKOBa KOjH Cy
HAMCHCHH 32 yrpagmy y (QPUKIHOHHM
KOYHHIIaMa KOje Cy Je0 KOYHOI cHcTeMa
Bo3mna Bpcre Li, Ly, L3, L4 u Ls, xoja cy
onobpeHa npema [IpaBmianKy Op. 78

Cmae 2.3.1.1., I3MEHUTH TAKO 1A IJIACH:

»2.3.1.1. VY cnyyajy MOTOPHHX BO3MJIA, TO j& KOYHHU
JUCK/MO00II  HAa KOjU Cce IpUMCHYje
XOMOJIOTalyja THHAa KOYHOI  CHCTEeMa
Bo3wia npema IlpaBunuuky Op. 13, 13-H
uim 78.¢

Cmas 2.3.3.1., I3MEHUTHN TAKO 1A IJIaCH.

»2.3.3.1.  OpurnHaIHH 3aMCHCKH KOYHH IHUCKOBH U
KOYHH JoOomm™.

Vuemu nose cmasose 2.3.3.1.1. u 2.3.3.1.2., Tako ma
riace:

»2.3.3.1.1. YV cny4ajy Bo3uina kareropuja M, N u O:
OpUTHUHAJIHA KOYHHU I[I/ICKOBI/I/KO‘IHI/I
JOOOIIM HAaMEHEHH 32 CePBUCHPAE
BO3WJIa, Ca HEM3OPUCHBOM M HYHTKOM
UICHTH(QHUKAIIMOHOM O3HAKOM KOja je
neduHucana y craBy 2.3.2.

2.3.3.1.2. VY cnyuajy Bo3muna Bpcre Li, Lo, L3, Ls u
Ls: OpHIMHANHH KOYHH JHCKOBH/KOYHH
J00OIIM HAMEHEHH 32  CEePBUCHPAE
BO3MNIa.*

Cmaseg 2.3.3.2., '3MEHUTH TAaKO J1a IJIaCH.
,»,2.3.3.2. MmeHTHYHU KOYHM JUCK"

Yuemu nose cmasose 2.3.3.2.1. u 2.3.3.2.2., Taxo na
riace:

»2.3.3.2.1. Y cnyuajy Boszuna Bpcre M, N u O:
3aMEHCKH KOYHH IUCK KOjU je Y CBaKOM
MoTJeny, 10 CBOjUM XEMHjCKUM U
(U3MYKUM CBOjCTBMMA, Ca H3Y3€TKOM
O3HaKe mpou3Bohaya Bo3WIa KOja HHUje
HaBeJECHA,  WJICHTUYaH  OPHUI'MHAIHOM
KOYHOM JIHCKY.

2.3.3.2.2. Y cnyyajy Bosmna Bpcre Li, Lo, L3, Ls u
Ls: 3aMEHCKM KOUHH JUCK KOJH je Y CBAKOM
MoTJeny, MO0 CBOJjUM XEMHjCKUM U
(PM3MYKIM CBOjCTBHUMA, HACHTHYAH.

Vuemu nosu cmae 2.3.3.4., Tako na riacu:

,,2.3.3.4. EKBHBaJIEHTHH KOYHH IUCKOBM M KOYHH
Jooomm*

Ipomenumu nymepayujy cmasa 2.3.3.4.y 2.3.3.4.1. u
HU3MEHUTH TaKO JIa TJIACH:

,,2.3.3.4.1. | Exeueanenmnu KouHu OUCK 3a BO3WJA
Bpcre M, N u O je 3aMeHCKM KOYHM JTUCK
KOjH je TpeMa CBHM CBOjJUM JIMMEH3HjaMa,



features and basic design and is also from
the same material subgroup as the original
brake disc as defined in paragraph 5.3.3.2."

Add a new paragraph 2.3.3.4.2., to read:

"2.3.3.4.2. "Equivalent brake discs for categories Li,
Ly, Ls, Ly and Ls" are replacement brake
discs which are identical to the original
brake disc in respect to all dimensions,
geometric features and basic design and is
also from the same following materials:

(@) Braking surface: one of materials
listed in  paragraph 5.3.3.2.2;

(b) Bell and braking ring fasteners: same
materials and mechanical properties
of original disc"

Renumber former paragraph 2.3.3.5. as 2.3.3.4.3.
Add a new paragraph 2.3.3.5., to read:

"2.3.3.5. Interchangeable brake discs and brake
drums”

Renumber paragraph 2.3.3.6. as 2.3.3.5.1.
Renumber paragraph 2.3.3.7. as 2.3.3.5.2.
Paragraph 3.4.1.1., amend to read:
"3.4.1.1. Disc or drum drawing(s) ... accessories:
(@)
(b)

(c) Material (for one piece discs) or
material for composed and floating
disc of categories L1, Ly, L3, L4 and
L.

Paragraph 3.4.1.2., amend to read:
"3.4.1.2. Component description
The manufacturer ... information:

(@ The manufacturer...

(d) Material composition, specifically:
()
(i)
(iii) Mechanical properties for cast

iron brake discs and brake
drums;

IrEOMETPUjCKMM  KapakTepUCTHKamMa |
OCHOBHHMM KOHCTPYKLIMOHHUM IapamMeTpuma
UICHTHYaH OPUTHHAHOM KOYHOM JHCKY, a
Takole je W HampaBJhCH OJl MaTepHjaia u3
UCTe TOATPYIe KA0 M OPUIMHAIHU KOYHH
JCK, Kao ITO je NeHHHUCAHO y CTaBy
5332~

Yuemu nosu cmae 2.3.3.4.2., Tako na riacu.

,,2.3.3.4.2. | Exeueanenmnu Kounu OuUCK 3a BO3HUJIA
Bpcre Li, Lo, Ls, La u L5 je 3ameHcku
KOYHHM JTUCK KOjU je TpeMa CBHM CBOjJUM

JMMEH3Hjama, T€OMETPHjCKIM
KapakTepHCTHKaMa u OCHOBHHM
KOHCTPYKIIMOHHM napaMeTpuma

UJICHTHYaH OPUTMHAIHOM KOYHOM JHCKY, a
takohe je W HampaBibeH ona cuexehmx
MaTepujana:

(a) xouna  mMOBpHIMHA:  jeaH oxn
MaTepHjaia KOjU Cy HaBEACHH Y
craBy 5.3.3.2.2;

(6) rmaBumHa W HOCAaYd  KOYHHUX
NPCTEHOBA: HMCTH MaTepHjaid |
MEXaHWYKa CBOjCTBA  Kao  KOJ
OPUTHHAJIHOT JTUCKA“.

Ipomenumu nymepayujy cmasa 2.3.3.5.y 2.3.3.4.3.
Yuemu nosu cmae 2.3.3.5., Tako na riacu:

,2.3.3.5. ,H3MemuBHM KOYHM IHUCKOBHM M KOYHU
nobommu*

Ipomenumu nymepayujy cmasa 2.3.3.6. y 2.3.3.5.1.
Ipomenumu nymepayujy cmasa 2.3.3.7. y 2.3.3.5.2.
Cmas 3.4.1.1., "3MEHUTH TAKO J1a TJIacCH:.

»3.4.1.1. Lprex(un) nucka wim jpobomra
mpudopom:

(a)
(©)

(B) Marepwjan (3a  jemaH  KoMaj
JIMCKOBA) WM MaTepHjaj 3a KOMIIO3UTHH
win mBajyhu quck 3a Bpere Bo3miia L,
Lz, L3, L4 nu L5.“

Cmae 3.4.1.2., I3BMEHUTH TAKO Ja IIACH.
,»3.4.1.2.  Onuc KOMIIOHEHTH
[IpousBohau ... uaopmanmje:

(a) TIpomsBobhau...

(r) cacraB MaTtepujana, a moceOHO:
(M)
(i)
(iii) MexaHHMYKa CBOjCTBA KOUHHX

JHUCKOBA HMJIM KOYHUX ,uo6oma
O/J1 CUBOT JIUBaQ,



a. Brinell hardness pursuant
to 1SO 6506-1:2005

b. Tensile strength in
accordance  with  1SO
6892:1998

(iv) Mechanical  properties  for
martensitic stainless steel brake
disc:

a. Rockwell C hardness
pursuant to 1SO 6508-1

(e) Corrosion ...

The applicant shall submit the information
and specifications outlined in Annex 9,
Part B, paragraph 2.5. for cast iron discs
and Annex 9, Part C, paragraph 2.5. for
martensitic stainless steel discs, of this
Regulation."”

Paragraph 3.4.2.1., amend to read:

"3.4.2.1.

The applicant  shall ~ submit  the
documentation in accordance with Annex
9, Part B and Part C, paragraph 2. of this
Regulation.”

Paragraph 3.4.3.1., amend to read:

a. tBpaoha mo  Bpuneny
(Brinell) 'y ckmamy ca
cragmapgom  ISO  6506-
1:2005

b.  3aresna uspcroha y ckmamy
ca CTaHIAPIOM 1ISO
6892:1998

(iv) MexaHwWdka CBOjCTBA KOYHHX
JHUCKOBA O  MapTEe3UTHOT
Hephajyher uenuka:

a. TtBpmoha mo  Poksemy
(Rockwell) y ckmamy ca
cranmapaom 1SO 6508-1

(m) 3amruTa 0 KOpO3HjE ...

[Nogrocwnmar 3axTeBa je AykaH Ja JOCTaBU
nHpOpMaINHje U Creu(UKannje HaBeIeHe
y craBy 2.5, Jlema b, Ilpmmora 9 osor
[IpaBunHMKa 3a KOYHE OUCKOBE O] CHBOT
nuBa u ctaBy 2.5, Jlena B, [Ipuora 9 osor
IIpaBunHuka 3a KOYHE JCKOBE Of
MmapTte3uTHor Hephajyher uenuka:*

Cmae 3.4.2.1., I3BMEHUTH TAKO 1A IVIACH:

»3.4.2.1.

INoxHocwual 3axTeBa je qyKaH Aa J0CTaBU
nokymeHranujy npema ey b Ilpuiora 9
u craBy 2 Jlena B oBor [IpaBminHuKa.“

Cmas 3.4.3.1., ”3MEHUTHN TAKO J1a TJIacH:.

"3.4.3.1. A minimum number of disc or drum »3.4.3.1. Munumanan Opoj y3opaka ANCKOBA WU
samples — of the design for which approval nobo1ma 3a Koje ce Tpaki XOMOJIoTaluja je
is requested — shall be provided, as shown HaBejieH y cienehoj Tabenu.
in the following table.

The table also shows the recommended use Y  Tabenum je Takohe  Ha3HaueHa
of the samples. MpenopydyeHa ynotpeda yzopaka.

Item Check/ Sample number for " Tos. Ilposepa/ bBpoj ysopka 3a koune o

No. Test brake discs for =< op. HUcnumusarve ouckoge 3a 8o3und 3

- . < =
vehicles of categories £ epcme M, Nu O 3
M N and & S
112[3]4]5|6 1/2/3/4/5]6 T

1 Geometric X[ X[ X | X]X]|X 1 ["'eomerpujcka X| X | x| x| X

check nposepa
Paragraphs CraBoBu
5.3.3.1,5.3.4.1. 5.3.3.1,534.1.
2 Material X | X 2 I[IpoBepa X | X
check Marepujana
Paragraphs CraBoBu
5.3.3.2. 5.3.3.2.
3 Balancing X | X | X|X 3 ITpoBepa X | X | x| X
provisions oxpendu o
check GanaHcupamy
Paragraph Cras
5.3.7.2. 5.3.7.2.
4 Wear condition X | X| X|X 4 IpoBepa o3naka X | X| X|X
marking check cTama xabama
Paragraph CraB
5.3.7.3. 5.3.7.3.




Integrity test — [posepa
HHTErpuTera —
thermal fatigue HcnuruBame
TEPMUYKOT
3aMopa
Paragraphs CraBoBHI
411,421 of 411,421
Annex 11, [pwunora 11,
411,421 of 411,421
Annex 12 [purora 12
Integrity test — [Iposepa
HUHTErpUTEeTa —
high load test HcnutuBame ca
moBehaHuM
onrepehemeM
Paragraphs CraBoBu
412,422 of 412.,422.
Annex 11, and IMpwuora 11, u
paragraphs CTABOBH
412,422 of 4.1.2.,4.22.
Annex 12 [Ipusora 12
Service brake HcnuruBame
vehicle s TEXHUYKUX 3
performance test g £ KApaKTePUCTHKA g 3
220 PaIHUX % 5 g
5 § x KOYHUIIA BO3MIIA E| = 8
Paragraph 2.2. st © CraB 2.2. ol 23
of Annex 11, a2 Ipunora 11, (=R
Paragraph 2.2. [ CraB 2.2. =)
of Annex 12 [Mpusora 12
Parking brake HcnutuBame
vehicle TEXHHIKHX é
performance test a 2 KapaKTEepPUCTHKA § 5
§ 3 HapKUPHHUX § %
5 & KOYHHMIIA BO3MIIA E £
Paragraph 2.3. 5 ; Crag 2.3. = o
of Annex 11, Ipurnora 11, = g
Paragraph 2.3. Crag 2.3. <
of Annex 12 [Mpusora 12
Service brake HcnuTnBame X
dynamometer TEXHHIKHX
performance test » KapaKTePHCTHKA s 5
o B pamHuX 2 2
> = a m
= KOYHHIIA BO3HJIA £ o
c .8 Ha s A
55 s g
i 2 JIUHAMOMETDY [@* =
Paragraph 3.3. =] Cras 3.3. 2 =
of Annex 11, IIpuora 11, 8
paragraph 3.3. Cras 3.3.
of Annex 12 Ipwusora 12




Ite Check / Sample number for | Rema Ios. | Iposepal Bpoj ysopka 3a koune | Hano
m Test brake  discs  for | rks op. | Hcnumusarwe Ouckoge 3a  603UNA | MeHe
No. vehicles of categories spcme La, Lo, Ls, La u
Ly, Lo, L3, Laand Ls Ls
1123 |41|5 1123|415
1 Geometric check 1 T'eomeTpujcka
Paragraphs | x| x| x| x nposepa | x| x| x| x
CraBoBu
5.3.3.1,534.1 5.3.3.1,534.1
2 Wear condition 2 ITposepa o3Haka
marking check X| x| x| x| x cTama Xxabama X| x| x| x| x
Paragraph 5.3.7.3. Cras 5.3.7.3.
3 Material and 3 HcnuTuBame
hardness braking Marepujana u
surface X TBpohie KouHe X
TIOBPIINHE
Paragraphs 5.3.3.2. Cras 5.3.3.2.
4 Bell and fasteners 4 Iposepa
material check Marepujana
X TJIaBUMHC M HOCa4a X
KOYHUX IIPCTCHOBA
Paragraphs 2.4. and CraBoBu 2.4. u 2.5.
2.5. of Annex 15 [punora 15
5 Resistance to static 5 HcnuTtuBame
torque test OTIIOPA CTATUYKOM
X | X X | X
Paragraph 2. of MOMEHTY
Annex 14 Cras 2. IIpuiora 14
6 Service brake 6 HcnuTnBame
vehicle performance TEXHUYKUX
KapaKTEpHUCTHUKa
X paaHuX KOYHULIA X
BO3uJIa
Paragraphs 3.2. Cras 3.2.
of Annex 14 [Mpusora 14
7 Thermal fatigue 7 HcnutuBame
TEPMHUYKOTI 3aMOpa
Paragraph 5.1. X Crag 5.1. X
of Annex 14 [Mpusnora 14
8 Service brake Alternat 8 HcnuTtnBame AntepH
dynamometer ive to TEXHHIKHX aTuBa 3a
performance vehicle KapaKTEepPUCTHKA HCTIUTH
test paxHuX KOYHHALIA Bambe
BO3uJia Ha BO3uWJ1a
JMHAMOMETPY
Paragraph 4.3. Crag 4.3.
of Annex 14 I[1pusora 14

Paragraph 5.1.2., amend to read:

Cmae 5.1.2., "3MEHHATH TaKO J1a IJIacH.:

"5.1.2.

Replacement discs and replacement drums
conforming to the identification code
specified in vehicle type approval
documentation to Regulation No. 13 or to
Regulation No. 13-H and replacement
discs conforming to the type specified in
vehicle type approval documentation to
Regulation No. 78, are deemed to satisfy
the requirements of paragraph 5. of this
Regulation."”

»0.1.2.

Cmarpa ce J1a 3aMEHCKH KOYHH JHCKOBH H
3aMEHCKH KOYHH JI000IIM KOjU OJIroBapajy
NACHTH(UKAMOHO] O3HAllM HABEICHO] Yy
JOKYMEHTAIMju O XOMOJIOTAllMju BO3MJIA
npema  IlpaBunmaumky Op. 13 wm
IpaBunauky Op. 13-H u 3aMeHCKH KOYHU
JVICKOBHU KOjH OATOBAPA]jy THITY HABEICHOM
y JOKyMEHTAallMju O XOMOJIOTAIMjH THIIA
Boswia mpema [IpaBumHukKy Op. 78
HCIIy’HaBajy 3axTeBE M3 CTaBa 5. OBOT
IIpaBunnuka.



Paragraph
"5.3.

5.3, amend to read:

Technical requirements. ..

Depending on its group, the replacement
brake disc or drum has to pass the
following tests:

Resistance to static torque (only
for vehicle categories Ly, Ly, L,
Ly and Ls)
Performance tests according to
Regulations Nos. 13/13-H/78
(Type O, I, 11, etc.)
Comparison test with dynamic
frictional properties of the
original part
Integrity tests
(high load and thermal fatigue)

Cmae 5.3, I3MEHUTH TaKO /12 IJIACH.

Original Disc not subjected to this regulation
replacement

parts

Identical No No No No

parts

Equivalent No No No Dynamo-
parts meter test

Interchangeab | Static

le parts

Vehicle |Vehicle | Dynamo-
bench |test or test or meter test
test alternative |alternative

dynamom |dynamom

eter test  |eter test

The test requirements for brake discs and
drums for vehicles of categories M and N
are detailed in Annex 11.

The test requirements for brake discs and
drums for vehicles of category O are
detailed in Annex 12.

The test requirements for brake discs for
vehicles of categories Li, Lo, L3, Ls and Ls
are detailed in Annex 14."

Paragraph 4.2.3., amend to read:

"4.2.3.

The next series of digits shall indicate the
manufacture and the type of the brake
lining, the type of disc or the type of drum.

The digital suffix shall indicate:

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

(b) The Test Group in the case of a

replacement disc or replacement
drum.

The variants approved as a Test Group

0.3, TeXHWYKHN 3aXTEBH ...
V 3aBUCHOCTH O TpyIl€, 3aMEHCKH KOYHU
JCK win nodom tpeba na mpole cieneha
UCIIUTUBAKA:
S '0\0 s IS ;
S
= = S = o
s21 |§8F | 553 Eis
[SURIES IS S) % =3
SN QA P 2 S ©
S8 S ST ] = S
S§§vgg~ 5| fE§ | ¥y
s=%3=s545] 55§ §58
2234 989D £§83 33 =
SEE31§5%5) S5 §sd
ST g I S 3 23
S Y% sV 25 S T8 3
SSEs 4JS8s8 S 33 R
SS9 9 I = = O = S 9 R
S £ S 3 5> QI = ST O Q
X 5 3 S &3 I3 S 8
s X 23 S 23S S =
N S e SIS
] Q &
OpuruHanay | OBaj TPaBUIHHK Ce HE OJHOCH HAa KOYHH
3aMEHCKH JIACK
JIEJIOBH
Wnenatnynu He He He He
JIEJIOBH
ExBuBanentu | He He He Hcnurusa
JIETIOBH Be Ha
JIMHAMOME
Tpy
H3mensuBu Cratnu | UcnutuB | Uciutus | McnntHBa
JIEJIOBH KO ame ame e Ha
HCIINTH | BO3MIJIA BO3MIIA IMHAMOME
Bambe HA | MK WA Py
WCTIHTH | alTepHAT | alTepHaT
oM HMBHO HBHO
CTOJY HCIIMTHBA | UCIIMTHBA
Be Ha e Ha
JIIMHAMOM | IMHAMOM
eTpy eTpy

3axTeBU 3a WCIUTHBAILE KOYHUX JUCKOBaA
u nobomra 3a Bo3wia Bpcte M u N cy
nerasbHO onmcanu y [Ipuiory 11.

3axTeBU 3a WCIUTHBAILE KOYHUX JUCKOBaA
u jo6oma 3a Bo3uia Bpcre O cy neTajbHO
ormmcanu y [Tpmtory 12.

3axTeBU 3a MCHUTUBAKE KOYHUX JTUCKOBA
3a Boswna Bpcre Ly, Lo, L3, Lu u Ls cy
nerasbHO onucanu y [pumory 14.

Cmae 4.2.3., I3MEHHATH TAKO J1a IJIacH.

423

Cnenehu HU3 nudapa O3Ha4yaBa
npousBohada u THI KOYHE 00JIOTE, BPCTY
KOYHOT JINCKa WM BPCTY KOYHOT J00OIIIA.

Hudpe y HacTaBKy 03HA4aBajy:

(@) Tum mamyuye wiam Hocehe mioue WM
criemuUIHy BEIHYUHY Yy CIydajy
00s10ra 1000II-KOYHHULIA,

(6) wucnuTHY rpymy y ciay4ajy 3aMEeHCKOT
KOYHOT JIHMCKA WU 3aMEHCKOI KOYHOT
noboia.




shall be listed as an appendix to the
communication document:

I

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

Paragraph 5.3.3.1.1., amend to read:

"5.3.3.1.1. For discs the following maximum values

Bapujanre koje cy omoOpeHe Kao MCIHUTHA
rpyIa HaBelICHE Cy y JOJATKy CAoMIITeHY:

O

ITudpe y HacTaBKy 03Ha4aBajy
HCIUTHY Tpymy/mamny4y/Hocehy
iouy/crienuU4Hy BEIUUUHY
3aMEHCKOT Jena

Hu3 nudapa o3xauasa
(mpon3sBohaya u)
THII 3aMEHCKOT Jiesia

1 o3Haka (A o D) o3HauaBa
KaTEeropujy 3aMeHCKOr Jena

2 mubpe 03HaYaBajy HU3
usmena u jgonyna (01 go 99)

IIpumep:
‘o 2‘0‘0 03 59‘/‘07 248‘

Hcnmtha rpyna 6p. 07248

Tun 6p. 00359

Kounu guck

Cepuja n3mena 02

Cmae 5.3.3.1.1., U3MEHUTH TAKO /1A IJIACH.

»0.3.3.1.1. ¥V ciayuajy KOYHHX JOHUCKOBa, Tpeba

shall be met:

Mz, N1, Oz, | M2, M3, N2, |Li, L2, Ls,

02 N3, O3z, O4 La,Ls
Thickness 0.015mm | 0.030mm | 0.020 mm
variation
Cheek thickness
variation

1.5mm 2.0 mm ™
(for  ventilated
disc only)
Lateral run-out
friction 0.050 mm”* |0.150 mm* |0.150 mm™"
surface
Location D10 or H11
bore H9 H9 sk
variation
Top Mo 100 mm  [0100mm |-
parallelism
Location  face () o5 mm | 0.050mm | 0.100 mm
flatness
Friction
surface 3.2 um 3.2 um 1.6 um
roughness™

00e30eauTH cienehe MaKCHUMaJIHE
BpPEIIHOCTH:
Mz, N1, O1, | M2, M3, N2, |Li, L2, Ls,
02 N3, O3z, O4 La,Ls

Oncrynase 0.015mm |0.030 mm |0.020 mm
nedsprHe
Oxcryname
neOJpiHe CTpaHa
aucka (camo 3a | 1.5 mm 2.0 mm ()
BeHTWIHpajyhe
JIVICKOBE)
Bouno  xabame
(bpuKIHOHE 0.050 mm”" | 0.150 mm* |0.150 mm™"
MOBPLINHE
Oncryname
CpeAnILEbEr H9 H9 E}B or H11
oTBOpa
HMapanextoct 16 100 mm | 0.100mm |-
MOKJIOILA
PasHoct  4eoke | g 050 mm | 0.050mm | 0.100 mm
cTpaHe
XpanaBocT
(bpuKunoHe 3.2 um 3.2 um 1.6 um
nospruuae




FkKk

KkKk K

n/a in the case of a floating disc.
Ra-value according to 1SO 1302:2002.

0.100 mm for maximum straightness for "full
floating" disc (without elastic constraints between
bell and braking ring)

n/a for vehicles categories L1, L2, L3, Laand Ls
Location bore variation where applicable, related

to manufacturing process.

Add a new paragraph 5.3.3.2.1., to read:

"5.3.3.2.1. For vehicles of category M, N, O, in order

to be considered "Equivalent® the
replacement brake disc or drum shall be
from the same material sub-group as the
original brake disc or drum. Four original
part material sub-groups are defined."

Add a new paragraph 5.3.3.2.2., to read:

"5.3.3.2.2. Martensitic stainless steel for braking ring

of vehicles of categories L, L, L3, Ls and
Ls. In order to be considered "Equivalent™
the replacement brake disc shall be from
the same material subgroup as the original
brake disc. Five original part material
subgroups are defined.

HIT y cnydajy mumBajyher aucka.
Bpennoct

Ra y cxmanmy ca craugapaom SO

1302:2002.

0,100 mm 3a MakcUMaIHy paBHOCT ,,CII000THOT

mBajyher aucka (6e3 enacTHIHNX rPaHNIHHKA
n3Mmel)y riaBIMHE ¥ IPUPYOHUIIE KOTHHIE).

FkKk

Fkkkk

HII 3a Bo3una Bpcre L, L2, Ls, Lau Ls
Location bore variation where applicable, related to

manufacturing process.

29

Yuemu nosu cmae 5.3.3.2.1., Tako ma riacu.

»9.3.3.2.1. ¥V ciydajy Bo3una Bpcta M, N, O, na 6u ce

3aMEHCKM KOYHM JUCK WIM 000l
cMarpao ,,eKBHBAJICHTHUM™, OH Tpeba 1a
NpUINaza UCTOj MOArPYNH Marepujajia Kao
Y OPUTHHAIHU KOYHH AMCK WM godour. Y
JaJbeM TEeKCTy cy JeduHHCcaHe 4YeTHpH
HOATPYNIE MaTepujaja 3a OpHUIHMHAJHE
Jenose.

Vuemu nosu cmae 5.3.3.2.2., Tako na riacu.

»9.3.3.2.2. MapreH3utHn Hephajyhu yennk 3a KouHE

MpCTEHOBE 3a Bo3mia kateropuja Ly, L, Ls,
Ls u Ls. JIa Ou ce 3aMEHCKH KOYHH JUCK
CMaTpao ,,eKBHBAJICHTHUM™, OH Tpeba 1a
npuUnaaa UCTOj MOATPYIH Marepujaia Kao
U OpWTHHAJHM KOYHH JHCK. Y JajbeM
TEKCTy je JAe(HUHUCAHO IIeT NOArpymna
MaTepHjajia 3a OpUTHHAIIHE JICIIOBE.

E 99 any ooy toy vwey B |99 Voo Pod(Yod | way
£ | 23/3%g8/3-°83-8/s5°¢8 Y| 83 sE@ Tglinglecs
s 3w |808|3568|358|8359 S S0 | 203|263 258| 263
o 57 2oS|5awS|503 503 S B SISE= A PR= S == [ P
o o9 ead a4 o o SIS RN I Sad |y <X < &
7] S 0 5 < Z| 5 Z|S Z|S =z s S Sv | S x Z| 3 IR IR =
2 2= Wi ah>XwaXwldh X S 2 s | IRXWEXOEXWEXw
Carbon 0.02 | 0.08 | 0.08 | 0.16 | 0.26 Canpxaj 0.02 | 0.08 | 0.08 | 0.16 | 0.26
Content - - - - - YIJbEHHKA - - - - -
(per cent) 0.10 | 0.12 | 0.15 | 0.25 | 0.35 (%) 0.10 | 0.12 | 0.15 | 0.25 | 0.35
?:Iclnlr?tzrr:t Max | Max Max Max | Max Ccp?flfz;?y Max | Max | Max | Max | Max
(per cent) 0.80 | 1.00 1.00 1.00 | 1.00 va (%) 0.80 | 1.00 | 1.00 | 1.00 | 1.00
!\:/I(;a\r:l%erl]rt\ese 0.50- | Max | Max | Max | Max ﬁ:ﬁfﬁg 050- | Max | Max | Max | Max
(per cent) 2,50 | 1.00 1.50 150 | 1.50 (%) 250 | 1.00 | 150 | 150 | 1.50
Chromium 10.00 | 12.00 | 11.50 | 12.00 | 12.00 Canpxaj 10.00 | 12.00 | 11.50 | 12.00 | 12.00
Content - - - - - Xpoma - - - - -
(per cent) 14.50 | 14.00 | 13.50 | 14.00 | 14.00 (%) 14,50 | 14.00 | 13.50 | 14.00 | 14.00
Iron Canpxaj
Content rest reoxha ocTaTak
(per cent) (%)
1ISO 30 30 30 30 30 Tepmoha | 1SO 30 30 30 30 30
Hardness
HRC 6508- - - - - - o 6508- - - - - -
1:2005 | 40 40 40 40 40 PoxBemy | 1:2005 | 40 40 40 40 40

Add a new paragraph 5.3.3.3.1., to read:

"5.3.3.3.1. Brake disc and brake drum for categories

M, Nand O

The part has to pass the integrity tests for
high load and thermal fatigue according to
Annexes 11 and 12."

Add a new paragraph 5.3.3.3.2., to read:

Ynemu nosu cmae 5.3.3.3.1., Tako na riacu.

,,0.3.3.3.1. Kounn auck ¥ KOYHHM HOOOII 3a BO3HIIA

Bpcre M, N u O

Jleo mMopa na npolje mpoBepe HMHTErpUTETA
ca moBehanum onrepehemeM U TEPMUIKUM
3amopom mnpema [Ipmmoznma 11 u 12.

Yuemu nosu cmae 5.3.3.3.2., Tako na riacu.



"5.3.3.3.2. Brake disc for categories L1, Ly, L3, Ls and

Ls

The part has to pass the integrity tests for
high load and thermal fatigue according to
Annexes 14."

Paragraph 5.3.4.2., amend to read:

Performance requirements

The part shall pass the following
performance tests according to Annexes 11
and 12 for categories M, N and O and
Annex 14 for categories Li, Lo, Ls, Ls and
Ls:

(@ The performance test according to
Regulations Nos. 13 or 13-H or 78;

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

(c) The integrity tests for high load and
thermal fatigue. "

Paragraph 5.3.5.1.2., amend to read:
"5.3.5.1.2. Material group

For brake discs for vehicles of categories
M, N and O, all material groups (including
their respective subgroups) are considered
to be a separate type.

For brake discs for vehicles of categories
L1, Ly, Ls, Ls and Ls, all material groups
(excluding the martensitic stainless steel
subgroup) are considered to be a separate

type."

Paragraph 5.3.6., amend to read:

Test group criteria (within the same type)

It is only possible to test interchangeable
parts in Test Groups if the connection
between the mounting area and the disc
friction faces are of the same general
form...

With:

V max,i maximum design speed of the
vehicle to which the replacement
part is fitted (in the case of
trailers Vimax, 1 is assumed at least
at 80 km/h)

m test mass as defined in Annex

11, paragraph 3.2.1.2., Annex

»9.3.3.3.2. Kounn nuck 3a Bosmna Bpere Ly, Lo, L, Ly

I/IL5

Heo mMopa na mpole mpoBepe MHTErpHUTETA
ca moBehannM onrepehemeM U TEPMUUIKIM
3amopom mpema [lpumory 14."

Cmae 5.3.4.2., "3MEHUTH TAKO J1a TJIacH.

»0.3.4.2.

3axTeBH KOjU ce€ OJHOCE Ha TEXHHUIKE
KapaKTepUCTUKE

Heo tpeda na mpohe crneacha ncnutruBama
TEXHHYKHX KapaKTepUCTHKA npema
IIpuno3zuma 11 u 12 3a Bo3una Bpcre M, N
u O u npema [Ipuiory 14 3a Bo3uia Bpcte
L1, Lz, L3, Lsum L5:

(3) wucnHUTHBaKE TEXHMYKUX KApaKT.
npema [IpaBumaumnmma 6p. 13 wmu
13-H wm 78;

(6) ymopemHO HCHHTHBAMKE Ca
IUHAMAYKIM ()PUKIHOHIM
CBOjCTBHMA OPUTHHAJIHOT [IeTIa;

(B) wcnuTHBaEmA HHTEIPUTETA Ca
nosehanum onrepehemeM u
TEPMHUYKHM 3aMOPOM.

Cmae 5.3.5.1.2., U3MEHUTH TAKO /1A IJIACH.

,»2.3.5.1.2. I'pyna marepujana

VY chyuajy KOYHHX JAHCKOBAa 3a BO3MIA
Bpcre M, N u O, cmatpa ce ma cBe rpyme

Matepujana (YKbydyjyhm W HBHUXOBE
TOIrpyTIE) MIPECTaBIba]y 0JIBOjeHE
THIIOBE.

VY chaydajy KOYHHX MAHCKOBA 3a BO3MIA
Bpcre Ly, Ly, L3, Ls u Ls, cmatpa ce nma ce
rpyne Marepujana (He  yKkJbydyjyhm
NOATpYILY MapTE3UTHOT Hephajyher
YeNrKa) MPeICTaBIbajy OJBOjeHE THUTIOBE.

Cmae 5.3.6., UBMEHUTH TAKO 14 IJ1aCH.

,5.3.6.

Kpurepujymu koju neduHHUITy HCIHUTHE
rpyme (yHyTap HCTOT THIIa)

HcnutuBame yHyTap HCIMTHUX Tpyma je
Moryhe 3a W3MemUBE JEIOBE €aMO aKo
KoH(urypanuja TOBpIIMHE HOcadya |
(pUKIMOHE TIOBPIIMHE JUCKA UMajy HCTH
OIIIITH OOJINK...

rie je:

V max,i  MakCHMaiHa KOHCTPYKTHBHA
Op3mHa BO3WJIa Ha KOjU cCe
yrpahyje 3amencku geo (Y
Clly4ajy MPHKOJIUIIA, Y3UMa Ce Ja
je Op3WHAa Vmai HajMame 80

km/h)

m UCIIMTHA ~ Maca  Kako  je
nedunucano y crasy 3.2.1.2



12, paragraph 3.2.1.2. and Annex
14, paragraph 4.2.1.2.

M replacementpart, 1~ Mass of the replacement
part of the
corresponding vehicle"

Add new paragraphs 5.3.6.1.3. and 5.3.6.1.3.1,, to
read:

"5.3.6.1.3. Criteria concerning the formation of test
groups with regard to replacement brake
discs in vehicles belonging to categories
Ly, Ly, La, La and Ls.

5.3.6.1.3.1.Test group relating to the tests stipulated of
Annex 14,

This test group includes all brake discs
according to the criteria set out in Annex

15"
Paragraph 5.3.7.4., amend to read:
"5.3.7.4. Tests

Each test group (see paragraph 5.3.6.)
within a particular type of replacement
brake disc/drum (see paragraph 5.3.5.)
shall be tested by the Technical Service."

Paragraph 5.3.3.1., amend to read:
"5.3.3.1. Geometric requirements

The brake discs or drums shall be identical
to the original brake disc or drum in respect
to all dimensions, geometric features,
tolerances and basic design."

Paragraphs 5.3.3.1.1. and 5.3.3.1.2., shall be deleted
Paragraph 5.3.4.1., amend to read:
"5.3.4.1. Geometric requirements

As paragraphs 5.3.4.1.1 and 5.3.4.1.2 plus
the same interface dimensions.

An interchangeable replacement ...

5.3.4.1.1. For discs, the following maximum values
shall be met:

IIpunora 11 wu craBy 3.2.1.2
IIpunora 12 u craBy 4.2.1.2.
[punora 14.

m replacement part, | Maca 3aMCHCKOI [Jeia
onrosapajyher Bo3mma“

Yuemu nose cmasose 5.3.6.1.3. 1 5.3.6.1.3.1., Tako ma
riace:

».3.6.1.3. Kpurepujymu 3a ¢opMupame HCIHTHHX
rpyna y cily4ajy 3aMEHCKHX KOYHHX
JICKOBA 3a BO3WJIA KOja MpPHIIA/ajy BPCTH
L1, Lz, L3, L4 u L5.

5.3.6.1.3.1.VcnuTHa rpyna 3a MCIMTHBaKka HaBeACHA
y [purory 14

OBa ncrnTHa Tpyna oOyxBaTa CBE KOYHE
IMICKOBE KOjH WCIyHaBajy KPUTEPHjyMe
HaBeneHe y IlpaBunnuky 15.¢

Cmae 5.3.7.4., ”3MEHUTHN TAKO J1a TJIacH:.
,,0.3.7.4. Hcnurusama

Craka ucnutHa rpyna (Buaetu cras 5.3.6.)
yHyTap ozapeheHor THma  3aMEHCKHX
KOYHUX JHCKOBa/mo0oima (BUICTH CTaB
5.3.5.) tpeba ma Oyne ucnuTaHa O CTpaHe
TEeXHUUKE Ciyxoe.

Cmae 5.3.3.1., I3BMEHUTH TAKO 1A IVIACH:
»0.3.3.1. T'eomerpujcku 3axTeBH

KouHu IHCKOBYM MM JOOOIIH IpeMa CBUM
CBOJUM  JIHUMCH3HMjaMa, T'€OMETPHjCKIM
KapaKTepUCTHKaMa,  OACTyIambHMa U
OCHOBHHM KOHCTPYKTHBHHM IlapamMeTpuMa
Tpeba na Oyay WACHTHYHHM OPUTHHAITHHM
KOYHHUM TUCKOBHMA MU JTOOOIINMA.

Cmasoge 5.3.3.1.1. u 5.3.3.1.2., Tpeba usdpucaru
Cmae 5.3.4.1., U3BMEHUTH TAKO 1A IVIACH:
»0.3.4.1. T'eoMeTpujcku 3aXTeBU

Kao y craBosuma 5.3.4.1.1. u 5.3.4.1.2. u
JOJAaTHO  WCT€ JWMEH3Uje  JTOJUpPHE
MTOBPIIIHE.

M3MmemnBY 3aMEHCKY ...

5.3.4.1.1. VY cuyuajy amckoBa, Tpeba o06e30equtn
cnenehe MakCMMaiHe BPEIHOCTH:



Mz, Ni, M3, Ns, Ma, Ni, M3, Ns,
01, 02 Mz, Nz, 03, O4 0y, 02 Mz, Nz, 03, O4
Thickness 0.015mm |0.030mm | 0-040 MM Onerynae 0.015 mm |0.030 mm | 9040 MM
variation ne0JbrHe
Cheek thickness Opxcrynarme
variation nebJbrHe CTpaHa
TUCKa
. . 1.5mm 2.0 mm 2.0 mm 1.5mm 2.0 mm 2.0 mm
(for ventilated disc (camo 3a
only) BeHTHINpajyhe
JICKOBE)
Lateral run-out BouHo xabame
friction 0.050 mm* {0.15 mm*  |0.15 mm” (bpukuone 0.050 mm” | 0.15 mm*  |0.15 mm”
surface MOBPIIHHE
Location bore Ho H9 H9 Oncrynarme Ho H9 H9
variation CpeUIIBEr 0TBOpA
"Top hat" IMapanennoct
; 0.100 mm [0.100 mm |0.100 mm 0.100 mm |0.100 mm | 0.100 mm
parallelism TTOKJIONIA
Location face 0.050 mm [0.050 mm | 0.050 mm Pasioct ueone 14 550 mm 0.050 mm  |0.050 mm
flatness cTpaHe
Friction XpamaBocT
surface 3.2um 3.2um 3.2um (bpuKInOHe 3.2 um 3.2um 3.2um
roughness”™ nospruune

*

N/A in the case of a floating disc
™ Ra-value according to 1SO 1302:2002

5.3.4.1.2 For drums, the following maximum values

HII y cny4ajy mimBajyher nucka.
Bpennoct Ra y ckiany ca cranmapaom 1SO 1302:2002.

53.4.1.2 VY cnyuajy gobomra, Tpeba o00e30eauTH

shall be met: crnesiehe MakcUMalHe BPEIHOCTH:
Mz, Ms, N2, N3, Mz, Ms, N2, N3,
Mz, N1, O1, O2 03, Os Mz, N1, O1, O2 Os, Os

Radial run-out friction 0.050 mm 0.100 mm Panujanno xabame 0.050 mm 0.100 mm
surface (pUKIMOHE NOBPIINHE
Locatlon_ ) H9 H9 Opxcryname cpeanimber H9 H9
bore variation 0TBOpa
Ovality 0.040 mm 0.150 mm OBanHOCT 0.040 mm 0.150 mm
Location face flatness 0.050 mm 0.050 mm PaBHOCT 4eoHe cTpaHe 0.050 mm 0.050 mm
Friction surface XpamaBocT (GpUKIHOHE
roughness™ 3.5 um 3.5 um MOBpIIHHE * 3.5 um 3.5 um

*  Ra-value according to 1SO 1302:2002

Annex 9,
Title of Part B, amend to read:
"Part B: Conformity of production for

brake discs and drums in cast
iron"

Add Part C, to read:

"Part C:Conformity of production for
brake discs in  martensitic
stainless steel

1. Introduction

Part C applies to replacement brake discs
approved to this Regulation.

2. Requirements

Conformity of production is to be
demonstrated through the routine control
and documentation of at least the
following:

Bpennoct Ra y cknany ca crangapaom 1302:2002

Ipunoz 9,

Hacnog /lena b, u3MEHUTHU TaKO Ja TJIACHU:

»ileo b: Caobpa3Hoct NMPOU3BOIAI€
KOYHHX JHCKOBA M J000HIa OJ
CHUBOTI JIUBA“

Yuemu Jleo B, Tako 5a rijacu.

»eo B: Caobpa3Hoct NMPON3BOAH:€
KOYHHUX [MCKOBA M J000oma of
MapTe3uTHOr Hephajyher yeanka

1. VBog

Jleo B ce omHOocM Ha 3aMEHCKE KOYHE
JIUCKOBE ONOOpEHEe y CKIaay ca OBUM
IIpaBuitHUKOM.

2. 3axTeBn

CaoOpa3HoCcT mpom3BOAKE Tpeba ma ce
MOTBPIM YOOWYajeHMM KOHTpoJlamMa |
JIOKyMEHTallijoM, OapeM Yy CcKiIamy ca
cnenehumM rmapamerpuma.




2.1.
2.2.

2.3.

2.4.

2.5.

2.6.

Annex 10,

Chemical composition
Mechanical properties

Rockwell C hardness measured in
accordance with 1SO 6508-1:2005.

In each case the measurements must be
made on samples taken from the actual
brake disc or drum.

Geometric features

Brake Discs:

(@ Thickness variation;

(b) Friction surface run out;
(c) Friction surface roughness.
Acceptance criteria

With each application for approval of a
replacement brake disc or drum there shall
be submitted a production specification
covering:

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

(b) Mechanical properties as  per
paragraph 2.3. and their permitted
range, or where appropriate,
minimum value.

During routine production of an approved
replacement brake disc or drum production
must demonstrate compliance with these
registered specifications.

In the case of geometric features the values
prescribed in paragraph 5.3.3.1.1. for brake
discs must not be exceeded.

Documentation

The documentation shall contain the
manufacturer’s maximum and minimum
permitted values.

Test frequency

The measurements prescribed in this annex
should be carried out for each production
batch."

Paragraph 1., amend to read:

"1.

Brake disc design types for M, N and O
categories (examples)

2.1
2.2.

2.3.

24.

2.5.

2.6.

Ipunoe 10,

XeMHjCKH cacTaB
MexaHu4Ka CBOjCTBA

Tepmoha o Pokseny, MepeHa y ckiamy ca
crargapaom 1SO 6508-1:2005.

VY cBakoM ciydajy, Mepema Tpeda BpIIUTH
Ha y30pLHMa Y3€THM Ca CTBapHOT KOYHOT
IMCKa WX Ho0oIIa.

leomeTpujcke KapaKTepPUCTHKE

Kounu nuckosu:

(@) Oncryname ne6ibuHE;

(6) Xabame QpUKIHOHE TOBPIIKHE;
(8) XpamaBocT HpUKIIMOHE TOBPIIHHE.
Kputepujymu npuxBaT/bHBOCTH

CBakH 3aXTeB 32 XOMOJIOTaljy oxpeleHor
3aMEHCKOI KOYHOI' JWCKa WIH Jo0olia
Mopa npa Oyme mnpompahen cuenehom
MPOU3BONHOM  CIIEMU(PHUKAIHMOM  Koja
CaJIp>K¥ MOIATKe O:

(a) xemujckoM cacTaBy H  HETOBOM
JO3BOJGEHOM  OMCery  WIH, Y

oxarosapajyhum cllydajeBuMa,
MAaKCHUMaJHO] BPEIHOCTH 3a CBaKH
€JIEMEHT;

(6) MexaHWYKHM CBOjCTBHMA Y CKJIAIy ca
CTaBOM 2.3. ¥ HBUXOBOM J03BOJEEHOM
omcery WM, Yy oaroBapajyhum

ClTydajeBuMa, MaKCHMAITHO]
BPEIHOCTH.
Tokom yobuyajeHe MIPOU3BOIEHE

0JI00PEHOT 3aMEHCKOT' KOYHOT JMCKa HITH
nobomra, Mpou3BoAma Mopa Aa Oyme y

CKIIay ca OBUM 3a0€eeXKEHNM
crieruduKalyjama.
N CITy4ajy TEOMETPHjCKUX

KapakTepUCTHKa, CTBApHE BPEAHOCTH HE
CMejy Jla TpeMalie BPEeJHOCTH HPOIHCaHE
y craBy 5.3.3.1.1. 3a KOuHe JQUCKOBE.

JokxymeHranuja

JokymeHnranuja Tpeba Ja  caapu
MaKCUMaJllHE M MHHHMAllHe BPEIHOCTH
KOj€ je JI03BOJIMO MpOou3Bohad.

VdecTanocT UCIIMTUBAba

Mepema npomucaHa y OBOM IPHIOTY
MOpajy ce BPIINTH 32 CBaKy MPOU3BOIHY
cepujy.

Cmas 1., "3MEHUTH TAKO A TJIaCH.

7’1'

TuUnoBH KOHCTPYKIHMja KOYHUX AUCKOBA 3a
Bo3mna Bpcre M, N u O (mpumepn)



Paragraph 2., amend to read:

"2.

Brake drum for M, N and O categories
(examples)

"

Add a new paragraph 3., to read:

"3.

F()

Brake disc design types for Li, Lo, Ls, La
and Lscategories (examples)

One-piece type: brake disc with braking
surface and bell made in a single piece and,
therefore, of the same material

Composed fixed type: brake disc having
the braking ring made of steel, while the
bell is of other material, generally
aluminium; the 2 components are rigidly
bounded by a screwed or riveted
connection.

Floating type: brake disc having the
braking ring radially released from the bell,
in order to allow its thermal expansion.

Diameter of mounting bolt holes
(or thread size in case of threaded holes)

External diameter of disc

Inner diameter of friction surface

n

Cmas 2., HU3MEHHUTHU TAaKO Ja I1acu.

”2'

Kounn nobomr 3a Bo3mia Bpcte M, N u O
(mpumepn)

113

Yunemu nosu cmae 3., Tako 1a rimacu.

7’3

Fa

TUIIOBY KOHCTPYKLMja KOYHHX JUCKOBA 32
Bosmia Bpcre Ly, Ly, L3, Ls 11 Ls (mprmepm)

[lyHu (jeAHOMETHM) THIT. KOYHHU JHUCK ca
KOYHOM IMOBPUIMHOM u TJIaBYUHOM,
HAMPaBJbEH Ka0 jEAHOMACIHH KOMaa U OJ
UCTOT MaTepujajia

Kommo3utHu (UKCHM THII: KOYHH IHCK,
KOJl KOTa je KOYHH IPCTeH HalpaBJbeH O]
4yelnuka, a  IJIaBUMHA  OJ  JIpyror
MaTepujana, OOWYHO alyMHHHjyM; o0a
Jena ¢y Kpyro mpuuBpiifieHa  ca
3aBPTalCKOM BE30M WIIH 3aKOBHIIAMA.

[lmmBajyhn Tun: ko4HM AUCK y KOME je
n3mel)y KOUHOr TmpcTeHa W TJIaBYMHE
npeaBul)eH paanjasHu 3a30p 3a TEPMUUKY
JAIIATALH]y.

[Ipeynnk o0TBOpa 32 BUjKE 32 MOHTAXKY
(WM BeTMUMHA HABOja 3@ HABOjJHE OTBOPE)

CroJpaiimu IIPCYHUK JUCKaA

VHyTpallby NPeYHUK (PPUKIHMOHE MOBPIIUHE
(ca yHyTpalmbe CTpaHe pyKaBiia)



(inboard)

F(o) Inner diameter of friction surface
(outboard)

H Mounting flange thickness
Smewy Disc thickness (nominal)

Sminy Disc thickness
(minimal permissible wear thickness)

Ti  Internal diameter
(mounting spigot diameter)

Tw X" number of mounting bolt holes and pitch
circle diameter

T  Overall length of disc”

Annex 13,
Item 8, amend to read:

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

Add a new Annex 14, to read:

"Annex 14

Requirements  for  replacement
brake discs for vehicles of categories
Ly, Ly, L3, Lsand Ls

1. Test overview

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

F(0) VHyTpalimu MpeyHUK (PUKIMOHE MOBPIIUHE
(ca cniospHE CTpaHe pyKaBLa)

H JebrprHa MOHTa)KHE TIPUPYOHUIIE
Sew) eOiprHA MHCcKa (HOMHHATHA)

Sminy JeOsbrHa aucka
(103BOJBEHA MUHHMMAIIHA 1e0JbHHA)

Ta  YHyTpammsyu npedHuK
(IpeYHUK MOHTAXXHOT PYKaBIIa)

Tw X“ Opoj OTBOpa 3a MOHTaXHE BHjKE U
NPEYHHK MOJICOHOT Kpyra

Ty  YkynHa myxuHa qucka‘

Ipunoe 13,
Tauxa 8, NI3MEHUTH TAKO 1A TJIACH:

20 HcnutruBame je W3BPIICHO W M3BEINTA] O
pesynTaTEMa HCIHTHBamba je MNpHIpeMa
[papunauky Op. 90 yxpyuyjyhu wu
mociuenme m3Mere u3 cepuje 03.

Yuemu noeu Ilpunoe 14, Tako na riacu:

LHpuiaor 14

3axTeBM 32 3aMEHCKe  KOYHEe
THCKOBe 3a Bo3ma Bpcre L1, Lo, Ls,
Lsm Ls

1. IIpernen ncnutuBama

HcnutuBama HaBeleHa y cTaBy 5.3. oBor
[IpaBunaEKa TpuMemyjy ce Ha ciexehun
Ha4yMH Yy 3aBUCHOCTH O] KaTeropuje
BO3HJIA.



Table A14/1. Tadema Al4/1.
Static Cmamuuko
bench ) Alternative ucnumusaroe| L e Anmepramueno
test Vehicle test dynamometer Ha uchumuearse Ha
test UCNUMHOM gosuna Ounamomempy
cmoiay
Resistance to HcnuTuBame
static torque OTIIOPHOCTH
test Ha CTaTUYKHU
MOMEHT
Performance | --- 3.2.3. 4.41. HcnutuBame | --- 3.2.3. 441,
tests according Dry stop test | Dry stop test TEXHUYKHAX HcnuruBame | HMcnutuBame
to Regulation KapaKTEepUCTH Ha CyBUM Ha CyBUM
No. 78 Ka y CKIIajy ca KOYHI[aMa KOYHI[aMa
3.24. --- IIpaBunHIKOM 3.24. ---
Wet brake test op. 78 HcnuruBame
Ha BIQXHUM
KOYHI[aMa
3.2.5. 442, 3.25. 4.4.2.
Heat fade test | Heat fade test Ucnutusamwe | UcnuTuame
Jerpaganyje | aerpaaarmje
TEeXHUYKUX TEXHUIKHAX
KapakTepPUCTH | KapaKTepPUCTH
Ka ycien Ka ycuen
3arpeBarba 3arpeBarba
Comparison | --- 3.2.6. 443, VYnopenHo 3.2.6. 443,
test with Testing the Testing the UCITUTHBAE Ucnutusamwe | McnuTuBame
original part dynamic dynamic ca JUHAMUYKAX | TUHAMHYKAX
frictional frictional OPHUTHHATHAM GbpuKknuoHNX | GPUKIHMOHUX
properties properties JIeTIOM CBOjcTaBa CBOjcTaBa
Integrity test | --- No vehicle test | 5.1. IMposepa --- UcnutuBame | 5.1.
—use Brake disc HHTETPUTETA Ha Bo3wiy ce | McnuTuBame
dynamometer | thermal HE CIIPOBOJIH — | TEPMHYKOT
test fatigue test Tpeba 3aMopa KoJ
HPUMEEUBATH | KOYHOT JIHCKA
HCIINTHBAbE
Ha
JMHAMOMETDPY

2.1.

2.2,

For each disc type, at least one test group
(see definition in paragraph 5.3.6. of this
Regulation) requires the "Dry stop”, "Wet
brake" and "Heat fade" tests to be carried
out on a vehicle.

Static bench test requirements

Purpose

To verify the resistance of the bell and, in
case of floating discs, of the connection
system to the braking ring when the disc is
subjected to a braking torque.

Test procedure and conditions

Static test performed on special test bench
shown in Figure 1.

3a cBaKM THIl KOYHOT JWCKA, 332 HajMame
jenHy HCIIUTHY rpyny (BuzeTH
neuunmujy y  craBy  5.3.6. oBor
[IpaBuiHKKA) j€ HEOMXOAHO CIIPOBECTH
HCNUTHBAakE HAa  CYyBHUM  KOYHIAMa,
WCNUTHBakEe HAa BIAKHUM KOYHMIIAMA U
HCIIUTHBAakE  JETpajalyje  TEeXHUYKHX
KapakTepUCTHKa YCJIe[l 3arpeBama Ha
BO3HILY.

3axTeBH 3a CTAaTHMYKa HWCOUTHBamka Ha
HUCIUTHOM CTOJIY

CBpxa HUCIIMTHBaBka

[IpoBepa oTHOpa TJaBYMHE U, y CIy4ajy
IUIMBajyhMX IHCKOBa, OTIOpa CHCTEMa
npuuBpIThnBamka Ha KOYHU MPCTEH Kaja je
JICK M3JI0XKEH KOYHOM MOMEHTY.

[octymak ncnuTHBama U yCIOBU

CraTMuko WCHUTHBaWkE Ce€ BpIIM Ha
CICHHjATHOM WCIIUTHOM CTOJY KOJH je
npukasa je Ha Crunn 1.



Figure 1
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2.2.1. Drill a hole on the braking surface of the 2.2.1. W30ymutu pyny Ha KOYHO] MOBPIIMHHU
disc at a distance from the centre equal to KOYHOT JIUCKA HA PAaCTojamby O] IEHTpa
the effective radius Rd. Koje je jenHako epekTuBHOM paaujycy Rd.

2.2.2. Position the disc on the test bench and 2.2.2. ITocTaBUTH KOYHM JUCK HA UCIIUTHHU CTO U
fasten it using specific fastening screws. OPUYBPCTUTH Tra MOCEOHMM BHjIAMA 32

(buKcupame.

2.2.3. Connect the bench arm to the hole drilled 2.2.3. [locTaBUTH Py4YHIly HCIUTHOT CTOJa Ha
on the brake disc. pyiy u30yIIeHy Ha KOYHOM JHCKY.

2.2.4. Apply the force F, specified in Table 2.2.4. [Mpumenutn cuny F, HaBeneny y TabGenu
A14/2.2.5., as shown in Figurel. Al4/2.25., ka0 mTO je NPHKA3aHO Ha

Cmim Crera

2.2.5. Record strokes and forces as shown in 2.2.5. 3abeneuTH XOA U BPEJHOCTH CHIIE Kao
Figure 2. mITo je mpukazano Ha Crumm 2.

Table A14/2.2.5. Taobeaa Al4/2.2.5.

Disc Diameter Disc Thickness Tangential force F Ipeunux oucka Hebmuna oucka Taneenyujarna cuna F
[mm] [mm] [kN] min [mm] [mm] [kN] min
<4 >8 <4 >8
>150<200 > >10 >150 < 200 > >10
<3 > 8 <3 >8
>200 <250 >3 <4 >10 >200 <250 >3 <4 >10
>4 > 12 >4 > 12
<3 > <3 >3
>250<300 >3 <4 >10 >250<300 >3 <4 >10
>4 > 12 >4 > 12
<4 >8 <4 >3
>300 < 350 >4<5 >11 > 300 < 350 >4<5 >11
>5 >14 >5 > 14

2.2.6. N.B.: The test shall be conducted in 2 2.2.6. HanomeHna: uWCnUTHBame c€ BpIIM Ha 2

positions: MOJIOXKAja!

2.2.6.1.  Floating and composite fixed disc

With hole on braking surface, coincident
with a connection bush.

With hole on braking surface, coincident
with the centre line between 2 connection
bushes.

2.2.6.2.  One piece disc

With hole on braking surface, coincident
with a fixing hole.

With hole on braking surface, coincident
with the centre line between 2 fixing holes.

2.2.6.1. IlnuBajyhu u KOMIO3UTHU QUKCHU JTUCK

OTBOp Ha KOYHO] MOBPIIMHU HOAYAApa ce
ca CITOjJHUIOM.

OTBOp Ha KOYHOj TOBPIIMHM CE MOLyapa
ca CpeAMIIK’OM JIMHUjOM KOja IpoJiasH
n3mely 2 criojuure.

2.2.6.2.  IlyHu (jeqHOICTHH) AUCK

OTBOp Ha KOYHO] IOBPIIMHM MOAYJAApa ce
ca pyIoM 3a MOHTaxXy.

OTBOp Ha KOYHOj MOBPIIMHU C€ TOIyaapa
ca CpeIWIIBbOM JIMHHjOM KOja Tpoia3u




2.3.

3.1

Figure 2
Movement
@) A
Load
alblc| d | e
¢ < <

Where:

(@ Adjustment stroke of the equipment
(recovery of any clearance between
the hole on the braking surface and the
connection pin to the bench arm);

(b) Load developed by the fastening
screws to the equipment;

(c) Movement of the brake disc caused
by its rotation with sliding on the
plate of the equipment, when the
disc’s fastening screws bear against
the fixing holes of the disc;

(d) Load supported by the brake disc;

(e) Permanent deformation of the brake
disc (starting from point A).

Test results

The disc shall not permanent deformations
before reaching the force F specified in
Table A14/2.2.5; the measurement of the
deformation force must be performed at
point A as in Figure 2.

Verification of the  vehicle test
requirements

Test vehicle

A vehicle that is representative for the
selected test group (see definition in
paragraph 5.3.6. of this Regulation) in

2.3.

3.1

n3mely 2 pyme 3a MOHTaxy.

Cnuka 2
Kperame
Onrepeheme
alblc| d | e
¢ +—ri¢
rae je:
(a) TlomemaBame XoJ1a orpeMe

(yknamame OHIO KakBOI 3a30pa
n3mel)y oTBOpa Ha KOUHOj MOBPIIMHU
KOYHHMIIE M KJIMHA 33 ITOBE3MBAmE Ca
PYYHIIOM HCTIUTHOT CTOJIA);

(6) omrepeheme Koje MIPEHOCH
MOHTa)KHU BHjaK Ha OIpeMy;

(B) TIOMepame KOYHOT JHCKa y3POKOBAHO
EbErOBOM POTAIIM]OM Ca KIIH3amkheM Ha
IUIOYM OIpeMe KajJa ce BHUjIM 3a
(ukcupame IUCKa HACTamajy Ha 311
pyna 3a MOHTaXy Ha JIUCKY;

(r) onrepeheme NPUMEHEHO Ha KOYHHU
JIHCK;

(1) TtpajHa medopmarja KOYHOT JAUCKA
(moveBiu of Tauke A).

P€3yJ'ITaTI/I HUCIIMTHBaAKBA

Juck He cMe Ja TpeTpnu  TpajHe
nedopMaije CBe JIOK C€ HE TOCTUTHE
cuwra F naBenena y Tabemun A14/2.2.5;
Mepewme nedopmanmone cumie Tpeba
M3BPIIUTH y Tadykkn A, Kao ITO je
npukazano Ha Counu 2.

IIpoepa ycknahenoctu ca 3axTeBHMa 3a
HCITUTHBAKC BO3MIIA

HcnutHO BO3MIO

Bosmwino koje je pempeseHT 3a omaOpanHy
UCIUTHY Tpymy (BuaeTH AeHHHULH]Y Y
craBy 5.3.6. oor [IpaBunnuka), 3a Koje je
MOAHET 3aXTeB 3a XOMOJIOTAIHjy WIH



3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

respect of which an approval or parts
report for a replacement brake disc is
applied for shall be fitted with this
replacement brake disc as well as be
equipped with test devices for testing the
brakes pursuant to the provisions of
Regulation No. 78.

The replacement brake disc shall be fitted
to the wheel in question together with an
accompanying brake lining which has been
type approved according to Regulations
Nos. 78 or 90, available from the vehicle.

Unless a uniform procedure is laid down
for how braking is to effected, the test shall
be carried out following agreement with
the Technical Service. All the tests listed
below shall be carried out on brakes that
have been bedded in.

The same "bedding-in" programme shall
be used for both replacement and original
brake discs.

Service braking system
Brake temperature measurement

This procedure shall be carried out
pursuant to Regulation No.78, Annex 3,
paragraph 2.4.

Burnishing procedure

This procedure shall be carried out
pursuant to Regulation No.78, Annex 3,
paragraph 2.5.

Dry stop test

This test shall be carried out pursuant to
Regulation No. 78, Annex 3, paragraph 3.

Wet brake test

This test shall be carried out pursuant to
Regulation No. 78, Annex 3, paragraph 6.

Heat fade test

The test is applicable to vehicle categories
L3, La and Ls.

This test shall be carried out pursuant to
Regulation No. 78, Annex 3, paragraph 7.

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

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

The service braking system of the vehicle
shall be provided with a device that

3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

W3BEIITa] O HCIUTHBAbY 3aMEHCKOr
KOYHOT JINCKa, Tpeba aa OyJe onpeMIbCHO
OBUM 3aMCHCKHM KOYHHM JIHCKOM, Kao H
ypehajuma 3a uWCIHTHBamE KOYHHUIA Y
cKiIany ca ogpenbama m3 IIpaBmmHuka Op.
78.

3aMeHCKH KOYHM JIUCK ce MOHTHpa Ha
MIPEeIMETHOM TOUKY 3ajeTHo ca
oarosapajyhoM ko4HoM oOiorom, koja je
onobpena npema [IpaBumHuiuma Op. 78
wm 90, kxojy je nocraBuo mnpowusBohau
BO3MJIA.

AKO He MOCTOjH jeJIMHCTBEHA Mpolenaypa
KOjOM ce yCIoCTaBJba OATOBapajyhu MeTox
KOYeHa, OHJA Ce HCIHTHBAKE BPIIN Y
JOTOBOPY €a TEXHHYKOM ciyx6om. Cpa
UCITUTUBAKba HABEJCHA Y NaJbeM TEKCTY ce
BpILIe HAa KOYHMI[aMa Koje cy Beh yxonaHe.

Uctn mporpam »yXoJlaBama ce
npuMemyje W 3a 3aMeHCKe M 3a
OpUTHHAJIHE KOYHE JHCKOBE.

CucreM paHOT KOueHa
Mepewe TeMieparype KOUHHILE

OBaj mocTymak ce CHpOBOJM Y CKIamy ca
craBoM 2.4. Ipmrora 3 IlpaBmmHEKa Op.
78.

[MocTynak yxonaBama

OBaj mocTynak ce CIpoBOAW y CKJIAAy ca
craBoMm 2.5. Ipmnora 3 IlpaBmmHuKa Op.
78.

HcnutuBame Ha CYBUM KOYHHUIIaMa

OBO HCIHUTHUBAWKE C€ BPIIM Yy CKIQay ca
craBoM 3 Ilpunora 3 IlpaBuinuka 6p. 78.

HcmmTuBame Ha BIIAXKHUM KOYHHIIaMa

OBO HWCTIMTHBAaWmE C€ BPIIM Yy CKIaay ca
craBoM 6 [Ipunora 3 IlpaBuinunka 6p. 78.

HcnutuBame ,uerpa)launj € TCXHUYKHUX
KapaKTCpHUCTUKaA YCJIE] 3arpeBama

OBO HCIIUTHBAE CE NIPUMERYje Ha BO3MIIA
Bpcre L3, Lsm Ls.

OBO WCIUTHBaKE Ce BPIIM Yy CKIaxy ca
crasoM 7 Ilpunora 3 IlpaBuinuka 6p. 78.

HcnutnBame IWHAMHYIKUX (QPUKIHOHUX
CBOjcTaBa (ymopemto HCTINTUBATHE
CIIPOBEICHO HA KOYHHUIIM jSJHOT TOYKa)

3a motpede OBOT UCTIMTHBAKA, BOHIIO j€ Y
ontepeheHOM cramy, a CBa aKTHBHpPamba
KOYHHUIIC C€ BpIIC HAa PAaBHOM IyTy ca
HCKJbYYCHHM MOTOPOM.

CucrteM pagHOT KOYCHa BO3WIa Tpeba na
Oyne onpemibeH ypehajem koju omoryhapa



separates the front-wheel brake from the
rear-wheel brake so that they can always
be operated independently of one another.

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

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

OZ[Baj amke KOYHHIIC Ha npeambuM
TOYKOBMMAa OJi KOYHHMIC Ha 3aJibUM
TOYKOBHMMA, TaKO Oda OHE YBEK panae

HE3aBHCHO jeIHa Of JpyTe.

AKO ce 3a 3aMEHCKM KOYHH [IHCK 3a
KOYHUIIE MpeABHX  TOYKOBA  TPaXku
XOoMoJIoranyja WA W3BEIIITa] 0
UCITUTUBABKY PEIICBAaHTHOT Jela, KOYHHULIE
Ha 3aJUM TOYKOBHMA OCTajy HEaKTHBHE
TOKOM YHTaBOT HCITUTHBAMbA.

AKO ce 3a 3aMCHCKH KOYHH [HCK 32
KOYHHUIIE  3a[JHUX  TOYKOBA  TPAXH
XoMoJIoranuja I W3BEILTA] 0
HCOHTHBAY PEICBAHTHOT [eja, KOYHHIE
Ha OPEIBHIM TOYKOBUMA OCTa]y HEaKTHBHE
TOKOM YHTaBOT UCIHUTHBAbA.

3.2.6.1.  Performance comparison test when the 3.26.1. VYnopeaHO  HCOHTHBAKE  TEXHUYKHX
brakes are cold KapaKTepUCTHKA KOYHHIA Y  XJIaJHOM
cTamy
With cold brakes, the performance of the VY ciydajy KOYHHIIA Y XJTaIHOM CTamby,
replacement brake disc shall be compared TEXHHYKE  KapaKTePUCTHKE  3aMEHCKOT
with the original equivalent by comparing KOYHOT JIHCKa ce ynopelyjy ca TeXHUYKUM
the results of the test below. KapaKTepUCTHKaMa OPHUTHHATHUX
eKBHBAJICHTHUX KOYHHX JICKOBA
nopeljemeM pes3ylitara HUCIHUTHBAKbA Koja
Cy HaBeJIeHa Y 1aJbeM TEKCTY.
3.2.6.2.  Using the replacement brake disc, at least 3.2.6.2. Kopucrehu 3ameHckr KOYHH JHCK, Tpeba
six consecutive brake applications with U3BPIIMTH HajMambe MIECT Y3aCTOMHHUX
different, gradually increasing control npuUTHCaKa Ha MeJaly KOYHHIE Y3
forces or brake pressures are carried out as MPUMEHY Jpyraddje, mocreneHo pactyhe
part of the process up to the point at which pedepeHTHe cuiie WK MPUTHCKA Y KOYHOM
the wheel lock, or up to a mean fully BOJY CBE JIOK C€ TOYKOBU HE OJIOKHPA]y,
developed deceleration of 6 m/s2 or up to WIM JIOK Ce€ He JOCTUTHE TNpoceyHa
the maximum control force or line pressure BPEIHOCT YKYITHOT YCIOpema 0x 6 Mm/s?
permitted for this category of vehicle, in WIM JOK Ce€ He JOCTUTHE MaKCHMallHa
which connection the initial speed for the pedepeHTHA CHJIa MM PUTHCAK Y KOYHOM
testing of front or rear wheel brake disc is BOJly KOjU CYy JI03BOJbEHH 32 OBY
as per the table below: KaTeropyjy BO3WIA, NPU YeMy IIOYETHa
Op3KMHa TOKOM HCIHMTHBaHba KOYHOT JHCKa
npenmbe WIH 3allke KOouHHIEe Tpeba na
Oyae y ckiaiay ca BPEAHOCTHMA JATUM Y
TabeJH y 1aJbeM TEKCTY:
Table A14/3.2.6.2. Ta6ena A14/3.2.6.2.
Test speed in km/h Bpsuna moxom ucnumusara y Km/h
Vehicle category Front wheel Rear wheel Bpcma 603una IIpedwu mouak | 3admwu mouak
L1, Lo, 30 30 L1, Lo, 30 30
Ls, La, Ls, 70 45 Ls, Ls, Ls, 70 45
Prior to each brake application, the initial [ToyerHa Temneparypa KOYHOT JAWCKa Hpe
temperature of the brake disc shall be < 80 CBaKOI' NPUTHCKAa Ha IEIally KOYHHMIIE
°C. n3nocu < 80 °C.
3.2.6.3. The brake test described in paragraph 3.2.6.3. HcnurMBame KOYHHIIA OIHCAHO Y CTaBy

3.2.6.2. also has to be carried out using the
original brake disc.

3.2.6.2. ce Takohe Bpmm kKopumihemem
OPHUTHHAIHOT KOYHOT JHCKA.




3.2.6.4. The dynamic frictional properties of the
replacement brake disc can be regarded as
similar to those of the original brake disc,
provided the values attained in relation to
the mean fully developed deceleration at
the same operating pressures or control
forces in the region of the upper 2/3 of the
curve generated do not deviate by either
+15 per cent or £0.4 m/s2 from those of the
original brake disc (see an example of the
curve in Figures 3 and 4).
Figure 3
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4.1.
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Inertia dynamometer test

Equipping the dynamometer

For testing purposes, the dynamometer

3.2.6.4.

Ycnopemwe
[m/s?]
6

n

+0.4 m/s’

(2/3)

Juuamudka (bpukIHOHA CBOjCTBa
3aMEHCKOT  KOYHOT JHCKa C€ MOTy
cMaTpaTd CIMYHHM OHHMa Koje Tocenayje
OpPHUTHHAIIHK KOYHH JUCK, MOJI YCIOBOM Ja
OCTBapeHa Cpe/iba BPEIHOCTa YKYIHOT
yCcropema 3a MCTH PajHU MPUTHCAK WU
ucTy pedepeHTHy CHIy TpPUTHCKA Ha
neany KOYHHILIE y TOPHEM
nBotpehunckoM nenmy noOujeHe KpuBe He
onctynajy 3a Bume on +15% wmm +0,4
m/s> om BPEOHOCTH JOOWjeHHX 3a
OpUTHHAIHN KOYHU THUCK (BUACTU TpUMEp
nate kpuse Ha Cnukama 3 u 4).

Cauka 3

(£15% wm 0,4 m/s?)

7 = — =

Ycnopeme
[m/s?)
6

IIpuTtucak (6ap)

Cauka 4

I'panuune BpegnocTu

g :
\ Koje ne¢muuuIy oncer
\ ToJIepaHIuje

(2/3)

4.1.

3aMeHCKH KOYHU JIHCK

(uuje moryhe oqo6puTH)

3aMeHCKH KOYHU JIUCK

/ (mMoryhe oxo0puTH)

IIputHucak (6ap)

HcnntuBame Ha HHEPLIMOHOM
JUHAMOMETPY

Omnpema TrHAMOMETpa

3a motpede

OBHUX HUCIIUTHUBAMA,



4.2.
42.1.

4.2.1.1.

4.2.1.2.

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

Test conditions

Inertia mass of the inertia dynamometer

The inertia mass of the inertia
dynamometer shall be set as close as
possible, with a permissible variation of +
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:
I=rotary inertia (kgm?);

Fayn :((1yr)1amic 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 (rayn) of the largest tyre
authorised for the vehicle shall be taken
into account.

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

(@ When testing front wheel brake disc:

m=X"+ Mveh

Mveh = max. permitted mass of the vehicle

(b) When testing rear wheel brake disc:

Mm=Y - Mveh

Mveh = max. permitted mass of the vehicle

4.2.
42.1.

4.2.1.1.

4.2.1.2.

JUHaMoMmeTrap Tpeba aa Oynae onmpeMJbeH
OPHUTHMHAITHOM KOYHOM TUIOYOM.
Wueprmonn nuHamomertap Tpeba ma Oynme
ompeMJbeH ypehajem koju  00e30ehyje
KOHCTQHTHH OOPTHH MOMEHT M OIpPEMOM
Koja omoryhaBa cramHO Oenexxeme Opoja
o0OpTaja, MPUTHUCKA Yy KOYHOM CHCTEMY,
Opoja OKpeTa HAKOH TOYETKAa KOUeHa,
KOYHOI MOMEHTa, BpEeMeHa Ko4ewa |
TeMIlepaType KOUHUX JTUCKOBA.

Yca0BU HCIUTHBaKHA

Wnepuujanna Maca WHEPLUOHOT
JIMHAMOMETpA
Wnepuujansa Mmaca HUHEPIUOHOT

JMHAMOMETpa MoJeniaBa ce MTo je Moryhe
Ommke (C TONEpaHIHMjOM Y PACIOHY OJ
+5%) TeopujcKoj TpakeHOj BPEIHOCTH
KOja onroeapa Jelly YKyIHE HWHEpLHje
BO3WJIA, KOje KOYHM oaroBapajyhm Touax.
dopmyna 3a u3pauyHaBame HWHEPIIHjaHE
Mace je cienaeha:

I =m- rdyn2
I'ne je:
| = poranuona unepuuja (kgm?);

layn =AMHAMHYKHA  PajgHjyc
nHeymMaruka (m);

KOTpJbarba

M =wucnuTHA Maca (JIe0 MaKCHMaiHe
Mmace BO3MIIA, KOjy KOYH
omromapajyhm  To9ak), Kako je
npensuljeHo oBuM [IpaBUITHUKOM.

JMHaMUYKH pajinjyc KOTpJbama

WzpadynaBame WHepIMjalHE Mace ce
BpuiM y3umajyhu y o003up JUHAMHYKH
pammjyc  KoTpjbama  (rayn)  HajBeher
MHEeyMaTHKa KOjU je JO03BOJbEH 3a
ynotpeOy Ha OBOM BO3HITY.

HcnuTHa maca

HcnurHa maca  3a U3pavyyHaBamwe
nHepuyujaiHe Mace oapelhyje ce Ha cnenehu
HAYMH:

(a) KOJ MHCIHUTHBakba KOYHHUX JHUCKOBa
KOYHHUILE IIPEABET TOUYKA:

m=X-+ Mveh

Mveh = HajBeha 103BOJbEHA Maca BO3HIIA

(6) xom wucnUTHBaEKa KOYHHUX JHCKOBA
KOYHHMIIE 3aJ(H-eT TOUKa!

M=Y - Mveh

Mveh = HajBeha 103BOJbEHA Maca BO3HIIA



Table A14/4.2.1.2.

Tao0eaa Al4/4.2.1.2.

Percentage by mass m to be taken into account

IIpoyenam no macu M xoju he 6umu ysem y 063up

Vehicle Y values Bpcma Bpeonocmu X Bpeonocmu X | Bpeonocmu
category L(VTIU?;(irgm ? Vla Iu_fters] (2frdo_nt (rear axle) 6o3una (npeoru mouax ca | (npeoru mouax ca | Y (3a0mwa
Wheelwi isc) | wheel wi Iscs) 1 KOUHUM OUCKOM) 2 KOUHA OUCKQ) 0COBUHA)
L1, Lo, Ls, L1, L2, Ls,
L4, Ls E 875 50 L4, Ls 75 375 50
4.2.2. The initial rotational speed of the 4.2.2. IMoueTnn Opoj o00pTaja AMHAMOMETpA
dynamometer shall correspond to the linear oJlroBapa JMHeapHoj Op3uHu Bo3mia ox 80
SpEEd of the vehicle at 80 km/h (L3, L4, L5) km/h (L3, L4, L5) wm 40 km/h (Ll, Lz) u
or 40 km/h (L1, L) based on the mean of onpehyje ce Ha OCHOBYy THpOCEUYHE
the dynamic rolling radii of the largest and BpeHOCTH  HajBeher W HajMamer
smallest tyre of the authorised tyre sizes. JMHAMHYKOT pamujyca KOTpJbama
MMHeYMAaTHKa J03BOJHEHHX 332 OBO BO3MJIO.
4.2.3. Cooling 4.2.3. Xnaheme
The cooling may be carried out according Xnaljere ce MOXe BPIIMTH Yy CKIAAy ca
to the test requirements specified in the 3aXTE€BMMa 32 KCIHUTUBAWkE JaTHM Y
following Tables Al4. HapenHoj Tabenu 14.
4.2.4. Preparation of the brake 424, [punpema KoyHwHIIE
4.2.4.1. Disc brakes 4241,  ]JIMCK-KOYHHIIE
The test is conducted using a new disc with HcmutuBame ce BPIIM HA HOBOM KOYHOM
new brake lining assemblies which have JMCKYy Ca HOBHMM CKJIONOBHMa KOYHHX
been type approved according to obiora, KOju Cy OIOOpeHH Ipema
Regulation Nos. 78 or 90 (in the condition [paBunauky ©Op. 78 wmun 90 (koju je
as mounted on the vehicle). MOHTHPaH y HCTOM IIOJIOXajy Kao M Ha
BO3HUITY).
4.3. Alternative dynamometer performance test 4.3. AJITEpHATUBHO HCIUTHBABE TEXHUYKHX
KapaKTepUCTUKA HA THHAMOMETPY
4.3.1. Burnishing 4.3.1. IMocTynak yxonaBarma
According to Table A14/5.1.3.1.1. Y ckmamy ca 3axteBuMa u3 Tabene
Al14/5.1.3.1.1.
44. Service braking system 44, CucrteM paJHOT KOYeHa
44.1. Dry stop test 44.1. HcnutuBame Ha CyBUM KOYHMIIAMAa
This test shall be carried out pursuant to OBO WCHIHUTHBamE Ce BPLIM y CKIamy ca
Regulation No. 78, Annex 3, paragraph 3. craBoM 3 Ilpunora 3 IlpaBuinuka 6p. 78.
4.4.2. Heat fade test 4.4.2. UcnutuBame  jgerpajandje  TEXHHYKHX
KapaKTepUCTHKA yCIIe]] 3arpeBama
This test is applicable to vehicle categories OBO HCIIUTHBAKE CE MIPUMEHbYje Ha BO3MIIA
Ls, Ls and Ls. kareropuja L3, Lsu Ls.
This test shall be carried out pursuant to OBO HCHHTHBaEKC C€ BPIIM Yy CKIANy ca
Regulation No. 78, Annex 3, paragraph 7. craBoM 7 Ilpunora 3 IlpaBuinunka 6p. 78.
44.3. Testing the dynamic frictional properties 44.3. HcnutuBame IUHAMUYKHX (DPUKIHOHUX
CBOjcTaBa
With cold brakes, the performance of the VY ciay4ajy KOYHHLA Yy XJIaAHOM CTamby,
replacement brake disc shall be compared TEXHMYKE  KAPAKTEPUCTHKE  3aMEHCKOI
with the original equivalent by comparing KOYHOT JTUCKa ce yropelyjy ca TEXHUYKUM
the results of the test below. KapakTepuCcTHKaMa OpPHUTHHATHUX
€KBUBAJICHTHUX KOYHHX JIICKOBA
nopehemeM pesyliTata HCHUTUBAkA KOje je
HABEJICHO Y JaJbeM TEKCTY.
4.4.3.1. Using the replacement brake disc, at least 4.43.1.  Kopucrehu 3aMeHCKH KOYHH IHUCK, Tpeda

six consecutive brake applications with

H3BPUINTU HajMaH)e mecT Yy3aCTOIMHUX




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. The
maximum control force or line pressure
have not to exceed the maximum allowed
control forces or line pressure permitted
for this category of wvehicle, in which
connection the initial speed for the testing
of front or rear wheel brake disc is as per
the table below:

Table A14/4.4.3.1.

NpUTHCaKa Ha TMejaly KOYHHMLE Y3
NIPUMEHY Jpyraudje, MocTerneHo pactyhe
pedepeHTHE chile W IPUTHCKA Y KOYHOM
BOJY CBE JOK C€ HE IOCTHI'HE HPOCEYHA
BPEIHOCT YKYITHOT YCIOpema om 6 m/s2,
BpenHoct MakcumanHe pedepeHTHE CHie
WIN TIPUTHCKA y KOYHOM BOJY KOjU CY
JI03BOJHEHH 32 OBY KaTeropujy BO3MJIa HE
CMejy Jia ce TpeKopaye, pHu 4YeMy MoYeTHa
Op3uHa TOKOM HCIIUTHBamba KOYHOT JUCKa
NpeAme WM 3a1ke KOYHUIE Tpeba 1a
Oyne y ckiany ca BPeJHOCTUMA JATHM Y
Tabenu y JajbeM TeKCTY:

Tabeaa Al4/4.4.3.1.

Vehicle category Test speed in km/h Bpema sosuna Bpsuna moxom ucnumusara y km/h
Front wheel Rear wheel IIpeorwu mouak 3aoru mouax

Lil2 30 30 Lilo 30 30

LsLals 70 45 LsLalLs 70 45
Prior to each brake application, the initial [ToyeTHa Temmeparypa KOYHOT AUCKa Mpe
temperature of the brake disc shall be < 80 CBaKOI' TPUTHCKAa Ha TeJaly KOYHHMIIE
°C. usnocu < 80 °C.

4432. The brake test described in paragraph 4432, HcnurhBame KOYHMIA OIHMCAHO Yy CTaBy
4.4.3.1. also shall be carried out using the 4.4.3.1. ce Takohe BpimM KopuihemeM
original brake disc. OPHUTHHAITHOT KOYHOT JIUCKA.

4.43.3. The dynamic frictional properties of the 4.433. Jlumamuuka bpukHoHa CBOjCTBA
replacement brake disc can be regarded as 3aMEHCKOT  KOYHOT JIUCKA C€ MOry
similar to those of the original brake disc, CMaTpaTH CIMYHUM OHHUMa KOje TOCeidyje
provided the values attained in relation to OpPHUTMHAIIHK KOYHH JTUCK, MOJI YCIOBOM Ja
the mean fully developed deceleration at OCTBapeHa Cpe/iba BPEIHOCTA YKYITHOT
the same operating pressures or control yCIopema 3a WUCTH PagHHu MPUTHUCAK HIIN
forces in the region of the upper 2/3 of the UCcTy pedepeHTHY CHIy TMPUTHCKA Ha
curve generated do not deviate by either + neaany KOYHHIIE y TOpHEM
15 per cent or + 0.4 m/s2 from those of the nBotpehunckoM neny no0ujeHe KpuBe He
original brake disc (see an example of the ofctymnajy 3a Bume on +15% wmu +0,4
curve in Figure 3 and Figure 4 of Annex m/s> o0& BPEOHOCTH JIOOHjeHHX  3a
14). OpPUTHHAIIHN KOYHH TUCK (BHICTH MPHUMEp

jgare xpuBe Ha Cnmxama 3 u 4 Ilpunora
14).
5. Integrity test using an inertia dynamometer 5. HcnmtuBame MHTETPUTETA Ha

The tests are conducted in accordance with
paragraph 5.1. (discs).

A single test per test group is required
unless the replacement part does not
achieve the required number of cycles
before damage or failure (see paragraph
5.1.1.1.3. or 5.1.1.2.3. of this annex).

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

The temperature of the brake disc should
be measured in as close proximity to the
friction rubbing surface as possible. The
temperature  measurement should be

HWHEPUUOHOM JUHAMOMETPY

HcnutuBama ce BpIe y CKIaly ca CTaBOM
5.1.(muckoBm).

3a cBaKy HCHHTHY Tpymy MOTpeOHO je
M3BPILIMTH jEJHO HCIUTHBAIbE, OCHM aKo
3aMEHCKH JIe0 HE OCTBapu MoTpedaH Opoj
OUKITyca Ipe Hero mTo gohe 1o omrehema
win joma (Buaetu oapendy 5.1.1.1.3. wm
5.1.1.2.3. oBor npmuJora).

KouHuna ce MOHTHpa Ha JUHAMOMETAp Y
CKJIaJy Ca ECHUM IIOJI0KajeM Ha BO3UITY
(4uBpcTO (PUKCHPaHE KOYHUIIEC WA KOYHUIIC
ca yrpa)eHOM OCOBMHOM cCy H3y3eTe H3
HCIIUTUBAbA).

Temmeparypa KOYHOT AmCKa no0omma ce
MepH mTOo je Moryhe Ommke (HPHUKIIMOHO]
noBpmmHU.  benexxe  ce  u3MepeHe
BPEIHOCTH TeMIepaTrype, a MeToAa U




5.1

5.1.1

5.1.2.

5.1.3.
5.1.3.1L
51311

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.

In other cases cooling air is not restricted.

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

Brake disc thermal fatigue test

This test is conducted using a new disc, an
original brake caliper of the vehicle(s)
concerned and new brake lining assemblies
of the vehicle(s) concerned which have
been type approved according to
Regulations Nos. 78 or 90 (in the
condition as mounted on the vehicle).

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

This test is applicable to vehicle categories
L3, Ls and Ls.

Test conditions

The inertia mass of the inertia
dynamometer shall be determined in
accordance with the requirements laid
down in paragraphs 4.2.1., 4.2.1.1. and
4.2.1.2. of Annex 14.

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

Front disc

Test programme

Burnishing

According to Table A14/5.1.3.1.1.

5.1.

5.1.1

5.1.2.

5.1.3.
5.1.3.1
5.13.1.1.

MepHe Tauke Tpeba na Oynay McTe 3a cBa
HCITUTUBAHA.

VYKOJNUKO ce TOKOM Koudewma WiH m3Mely
IBa KOYeHa y jEOHOM IHKIYyCy Kouema
mpuMemyje Ba3aymHo xiaheme, Op3nHa
CTpyjama Bazqyxa Tpeba 1ma Oyne
orpanudeHa Ha Vair = 0,33 v,

Ine je:

V = ucnuTHa Op3WHA BO3WIIA HA MOYETKY
KOYeHa.

Y  gpyrum  ciy4ajeBuMma, — ymnorpeba

pacxJIafHOT Ba3lyxa HUje OrpaHUYEHa.

Temnepatypa pacxJiaHoT
0JIroBapa TeMIIepaTypH CpEAHHE.

Bazayxa

HcnutuBame TEPMHUYKOI' 3aMOpa KOYHHUX
JHUCKOBa

OBO HCNUTHBaKE C€ BPIIM KOpHUIINeHkeM
HOBOT' KOYHOT JHCKA, OPUTHHAIHE KOYHE
mwioue 3a oxrosapajyhe(a) Bosumo(a) u
HOBHMX CKJIOIIOBa KOYHHX o0yora 3a
omrosapajyhe(a) Bosmio(a), 0mO0OpEeHO
(omobpena) mpema IIpaBunnuky Op. 78
wim 90 (koju je MOHTHpPAaH Yy HCTOM
HIOJIOKA]y Kao U Ha BO3WILY).

Axo je noTpeOHO, ToxabaHe Ko4YHe ofiore
ce MOTY 3aMEHUTH TOKOM HCIIHTHBAMbA.

OBo HCIIUTHBAKE CE MIPUMEHbYje Ha BO3UIIA
kareropuja L3, Ls u Ls.

VCIi1oBH UCIIMTHBAKA

WuepuujanHa Maca HWHEPIUOHOT
JMHAMOMeTpa ce oxapelyje y ckiagy ca
3axTeBuMa u3 crasosa 4.2.1., 4211 u
4.2.1.2. Tlpunora 14.

Bpoj oOpraja muHAmMoMeTpa oaroBapa
JMHEApHO] WCIWTHOj Op3WHM BO3WIA U

ompehlyje ce Ha OCHOBYy NPOCEUYHE
BpEJHOCTH  HajBeher W HajMamer
JMHAMHYKOT paamjyca KOTpJbarba

ITHEYMAaTHKa J03BOJbEHUX 32 OBO BO3UIIO.
Huck npenmer Touka

IIporpam ucnutuBama

Iloctynak yxonaBama

Y ckmamy ca 3axteBuma u3 Tabene
Al14/5.1.3.1.1.



Table A14/5.1.3.1.1.

Taoeaa Al14/5.1.3.1.1.

Burnishing Vxooasare
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kgl |[km/h]|[kmvm]|[mis?] [°C1 | [-] [m/s] [kgl |[km/l|[kemvn]| [mis2l| €1 | [ [m/s]
MAX MAX
75% / 75% /
1 disc 80 30 4 100 60 30 1 opoj 80 30 4 100 60 30
q.ty THCKOBA|
5.1.3.1.2. Fatigue test 5.1.3.1.2. HcnutuBame TEPMHIKOT 3aMOpa
According to Table A14/5.1.3.1.2. Y cxmamy ca 3axTteBUMa u3 TaOene
Al14/5.1.3.1.2.
Table A14/5.1.3.1.2. Ta6ena A14/5.1.3.1.2.
Thermal fatigue test Hcnumusare mepmuuxoe 3amopa
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[kal |[km/h]|[km/h]| [m/s?| [°C1 | [s] |[--1| [m/s] [kal [[km/h]|[km/h]| [m/s?]| [°CT | [s] |[--1| [m/s]
+/-10 +-10
OC OC
Th1 5%/ 50% Telxl/me 5% 1 50%
&M discs °l 5 | 7 |100@)| 30 | 5 | 20 6poj 5 | 7 |100@)| 30 | 5 | 20
al Vmax patyp Vmax
q.ty nucKoBal
Ha
2 2
| 75% / 75% /
Functi| . 80% DyHK . | 80% .
onal discs Vmax 5 8 200 | --- 1 30 [oHa 6poj Vmax 5 8 200 1 30
q.ty JIMCKOBA|
JIHa
3 [100%/ o 3 [100% / o
Mech| discs |89 | 5 | 10 | 200] — | 2 | =0 Mexa| 6poj |\ooe | 5 | 10 [ 200 | — | 2 | 30
] Vmax max
anic | q.ty HUYKA|TMCKOBA]

Steps from 1 to 3 = 1 cycle; repeating for a total of 20 cycles (= 160
brakings)

®aze 1 -3 =1 uukiyc; noHaspame ykymHo 20 mukiyca (= 160
KOU€erha)

(@) Starting temperature of the 1% braking only

(b) In case of early wear of the friction material of the pads, the use of
another pads set is allowed; in this case, before completing the test, the
new pads set must be burnished according to paragraph 5.1.3.1.1,
always using the brake disc under test.

(a) TMouerna TemmepaTypa camMo IPH MPBOM KOUEHbY.

(6) VY cuyuajy npeBpemeHor xabarma (GPUKIHOHOT MaTepHrjaia
UIOYHIIA, JI03BOJBEHO je KOPUCTHTH JPYr' KOMIUIET [UIOYHIIA; Y OBOM
Ccly4ajy, TIpe 3aBplieTKa HCITHTHBAbA, TPeOa U3BPIINTH yXOaBake
HOBHX IUIOYHIA y CKJIaxy ca ctaBoM 5.1.3.1.1, yBek kopuctehu

KOYHHU JUCK KOjI/I CC NOJABpraBa UCIUTHUBAILY.

5.1.4. Rear disc
5.1.4.1.  Test program
5.1.4.1.1. Burnishing

5.1.4. Jlnck 3aamer Touka
5.1.4.1. Tlporpam ucnuTHBamba

5.1.4.1.1. Tlocrynak yxonaBama




3axTeBUMa wu3 Talene

Y cknany ca
Al14/5.1.4.1.1.

Ta6enaA14/5.1.4.1.1.

According to Table A14/5.1.4.1.1.

Table A14/5.1.4.1.1.
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Jierpaaimje

5.1.4.1.2. Hcnurusame

5.1.4.1.2. Fade test

KapaKTepUCTUKA

Y ckmamy ca 3axteBumMa u3 Tabene

Al4/5.1.4.1.2.

According to Table A14/5.1.4.1.2.

Tabena A14/5.1.4.1.2.

Table A14/5.1.4.1.2.
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5.1.4.1.3. HcnutuBame TEPMHUKOT 3aMOpa

5.1.4.1.3. Fatigue test

3axTeBuMa u3 Tabene

Y ckmany ca
Al14/5.1.4.1.3.

Ta6ena A14/5.1.4.1.3.

According to Table A14/5.1.4.1.3.

Table A14/5.1.4.1.3.
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50% 50%

Vmax ® 5 Vmax ®
2 0, 0,
functi|50%| 2% | 5 | 4 |200] — | 1| 30 Pyiigag 00% 15 | 4 200 - | 1] 30
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Steps from 1 to 3 = 1 cycle; repeating for a total of 20 cycles
(= 160 brakings)

daze 1 -3 =1 nukiyc; moHaBkame YKymHO 20 IHUKIyca
(= 160 kouema)

(a) Starting temperature of the 1% braking only (8) TlouerHa TeMIiepaTypa caMmo IpH MPBOM KOUCHY.
(b) Disc diameter < 245 mm (6) TIpeunuk aucka < 245 mm
(c) Disc diameter > 245 <280 mm (B) TlIpeunuk mucka > 245 <280 mm
(d) Disc diameter > 280 mm (r) TIpeunuk aucka > 280 mm
() In case of early wear of the friction material of the (m) V cayuajy npeBpeMeHOr Xabama  (PUKIHOHOT
pads, the use of another pads set is allowed; in this case, Marepujaia IUIOYHIa, JO3BOJBEHO j€ KOPUCTUTH IPYTH
before completing the test, the new pads set must be KOMIUIET IUIOYMIA; Y OBOM CIy4ajy, Tpe 3aBpIlIeTKa
burnished according to paragraphs 5.1.4.1.1. - UCIMTHBAKa, TpeOa W3BPIIMTH YXOJaBambe HOBUX
5.1.4.1.2., always using the brake disc under test. IoYhna y ckiaay ca crasom 5.1.4.1.1. — 51412,
yBeK KopucTehu KOYHM [HCK KOjU Ce TOJABpPraBa
UCTIUTHBAY.
5.1.5. Test result (brake disc thermal fatigue test) 5.1.5. Pesynratn  ucnutuBama  (MCHHUTHUBAME

The test is regarded as having been passed
if the cycles prescribed in:

(@) Tables A14/5.1.3.1.1. — 5.1.3.1.2. for
front discs

(b) Tables A14/5.1.4.1.1. — 51.4.1.2. -
5.1.4.1.3. for rear discs

are completed without damage or failure.

If less than 20 cycles, according to
"Thermomechanical Fatigue test" in Tables
Al14/5.1.3.1.2. and Al4/5.1.4.1.3., but
more than 15 are completed without
damage or failure, then the test must be
repeated on a new replacement part.

Under these circumstances both tests must
complete more than 15 cycles without
damage or failure for the part to have
passed the test.

If less than 15 cycles are completed before
damage or failure, then a test should be
conducted on the original part and the
results compared.

If the damage of failure point is no worse
than the quantity of cycles of the original
part — 10 per cent, then the test is regarded
as having been passed.

TCPMHUYIKOT 3aMOpa KOYHOT' ,I[I/ICKa)

HcnutuBame ce cMaTpa yCIEUIHUM aKo Cy
IUKITYCH MIPOIHCAHH Y.

(@) Ta6emama Al4/5.1.3.1.1. — 5.1.3.1.2.
3a JIUCKOBE MPEIET TOUKA

(6) TaGemama Al4/5.1.4.1.1. — 5.1.4.1.2.
-5.1.4.1.3. 3a qUCKOBE 3aJHEr TOYKA

m3BpIIeHH Oe3 omrehema M JIoMa.

Ako je, y cCkiIagy ca ,HCIUTHBAEKEM
TEPMOMEXAHUYKOT 3aMOpa‘ HaBEACHUM Y
Tabemama A14/5.1.3.1.2. u A14/5.1.4.1.3.,
mamwe ox 20, amu Bume ox 15 muximyca
3aBprieHo 0Oe3 omrehema wmu oma, oHIa
Ce OBO HCIHMTHBAIE MOpa IOHOBUTH Ha
HOBOM 3aMEHCKOM JIEITy.

ITon oBuM ycioBuMa, J1a OU ce pe3ynTaTtu
UCrTUBaAKka CMarpaliu MO3UTUBHHUM, €O
Mopa Ja W3 KK BUIEe o 15 nukimyca 6e3
omrehema wimM JOMa TOKOM  00a
HCIINTHBAaA.

Axo je Mame oJ1 15 rukiyca 3aBpuieHo npe
HacTaHka omTehema win Joma, y TOM
ciydajy ~— morpeGHO  je U3BPILIUTH
WCIIUTHBAakC HAa OPHIMHAIHOM JIelly |
YIIOPEUTH pe3yiTaTe.

Axko 6poj mukiryca 1o omrehema mwim 1oMa
HHje Mamu on  Opoja  muKiIyca
OpUTHHANHOT nena yMmameHor 3a 10%
CMatpa ce JIa je UCIUTUBAE YCIICIIHO.




5.1.5.1.

5.1.5.2.

Damage or failure, in this context, means:

During the test:
Temperature exceeds 600 °C.
After the test:

(@) Contact between caliper and disc;

(b) Cracks, permanent deformation or
breakings;

(c) Abnormal wear;

(d) A 0.150 mm maximum increasing of
run-out, compared to the initial value
measured before the test, is allowed,;

(&) A 0.250 mm maximum run-out is

allowed;
H A 0100 mm maximum (for "full
floating" disc) straightness

increasing, compared to the initial
value measured before the test, is
allowed."

Add a new Annex 15, to read:

"Annex 15

Criteria for groups of discs for
vehicles of categories L1, Lo, L3, Ls

and Ls
1.

1.1

1.2.

Definition of the disc braking surface
width

Braking surface means the surface of a
brake disc on which the brake pads work.
The braking surface width is calculated
between the disc outer diameter and an
internal diameter defined as follows:

Case of braking surface with lightening
(holes, slots, wave, etc.) on the braking
surface (Figure 1) only: 3 mm towards the
centre of the disc from the end of the
lightening.

Case of braking surface with lightening
(holes, slots, wave, etc.) with distance from
the disc’s internal diameter lower than 5
mm (Figure 2): diameter of the brake disc

Omreheme WM JIOM Y OBOM KOHTCKCTY
nmoapa3yMeBa.

5.15.1. TokoMm UCIIUTHBamKA.
Temmeparypa npenazu 600 °C.
5.1.5.2. HakoH ucrnmruBama.

(a) xoHtrakT m3Mel)y KO4UHE IIIOYEe U
JIACKa,;

(6) myxoTHHE, TpajHa Aedopmanuja I
JIOMOBH;

(B) HeyoOuuajeHo xabame;

(r) wmakcumanHo moBehame xabama o
0,150 mm, y nopehewmy ca moyeTHOM
BpenHomhy Koja je H3MepeHa mpe
UCIHUTHBAbA j€ T03BOJBEHO;

(m) wMakcumanHo xabame ox 0,250 mm je
JI03BOJBEHO;

(h) makcumamHO OJICTyTIaFhC on
paBHOCTH (3a ,,JIOTIyHO IUTHBAjyhe
muckose™) ox 0,100 mm, y nopehemy
ca TMOYETHOM BpemaHomhy Koja je
H3MEepeHa Ipe HCIUTHBama  je
JI03BOJBEHO.

Yuemu noeu Ilpunoe 15, Tako na riacu:

LHlpujor 15

Kpurepujymu koju Baxe 3a rpymne
JAHUCKOBAa 3a Bo3mJa Bpcre L1, Lo, L3,
LsmLs

1. OnpehuBame mHUpHHE KOYHE IIOBPIINHE
JHcKa

KouHa moBpmmHa oO3HayaBa IOBPIIMHY
KOYHOT JHCKa y3 KOjy ce kpehe Imiounma
kounure. lllupuHa KOYHE TOBPIIUHE
W3padyyHaBa Cce¢ Kao pas3iumka usMehy
CIIOJbHOI' TPE€YHHMKAa KOYHOT' JHUCKa U
VHYTpallker MPeuyHrKa, Koju ce oapehyje
Ha cienehu HauyuH:

1.1. Cnyyaj KO4YHE MOBPIIMHE ca NIyIJbHHAMa
(pynama, pope3nMa, BaJIOBUTUM
KJbeOOBMMa, WTA.) CaMO Ha TOBPIIUHU
kounuite (Cnuka 1) 3 mm mpema LeHTPY
KOYHOT JIMCKa OJ] Kpaja IIyIJbUHA.

1.2. Ciyyaj KOYHE IOBpIIMHE ca IIyIJbHHAMA
(pynama, popes3uMa, BaJIOBUTHM
XKJbeOOBHMA, UT/.) Kaja je yIaJbeHOCT Of
YHYTpaIlbe UBHLE AUCKA Mama o7 5 mm



undercut.

1.3. Case of braking surface with lightening
(holes, slots, wave, etc.) which terminate
inside, outside the brake disc undercut
(Figure 3): diameter of the brake disc
internal undercut.

1.4, All other cases: internal diameter defined
by the radial width of the largest
combinable pad, to which 3 mm need to be
added (Figure 4).

Figure 1 Figure 2

Figure 3

2. Groups of discs

"Group of discs" means a grouping of
similar discs, so that the tests performed on
a single disc are considered valid for the

1.3.

1.4.

Cauka 1

(Cnuxka 2): mpeuHHK 3a30pa KOYHOT JHCKA.

Ciyyaj KOYHE IOBpIIMHE ca IIyIJbHHAMA
(pymama, pope3nMa, BaJIOBUTHM
XKJbeOOBMMa, WTI.) KOje Cy yCMEpeHe Ka
YHyTpa, BaH 3a30pa kouHor aucka (Cnuka
3): NpeYHHK yHYTpaIlker 3a30pa KOYHOT
JIHCKA.

CBH ocTand CIIy4ajeBH: YHYTPaIlIbBH
TIPEYHUK neduHICcaH panujagHoM
UIMPUHOM HajBelie KOMIO3HUTHE IUIOYHIIE,
Ha Kojy Tpeba gomatu 3 mm (Cruka 4).

Cauka 2

Cimka 3

I'pyne nuckosa

S pyna  Ouckoea”  O3Ha4aBa  TPYITy
CIIMYHUX JUCKOBA, TAKO JIa CE NCTINTHBAA
KOja ce BpIIe Ha jeJHOM JUCKY cMarpajy



2.1.

2.2.

2.3.

2.3.1.

2.3.2.

entire group of similar discs.

Discs belonging to the same group must
have following features, as indicated at
following paragraphs from 2.1. to 2.9.

For a given group of discs, the approval
tests may be performed on one disc,
belonging to the group, subjected to the
highest braking torque and to the largest
energy to be absorbed.

The similarity between the discs is defined
by following grouping criteria, that must
be simultaneously fulfilled:

Same type of the reference disc for that
group (one piece, composed fixed or
floating).

Braking surface material to be chosen
among those listed at paragraph 5.3.3.2.2,;
other materials can be used provided that,
under approval, they are declared with
equal demonstration of test results
according to paragraph 8. In this case, the
extension applies to all groups listed in
Table 3 for dimensions equal or lower to
that demonstrated.

Braking surface lightening: any solution is
allowed (holes, slots, wave, etc.) provided
that:

For discs having the same diameter and
thickness: the mass change of the braking
surface swept by the pads must be within
the range of = 20 per cent with respect to
the reference disc.

All other cases: the ratio between the area
of the disc braking surface, as defined in
paragraph 4., and the lightening area (sum
of the area of holes, slots, etc.) must match
those of the reference disc, with tolerance
of — 20 per cent maximum.

Examples:
R reference disc, @ 300 mm:

Outer diameter 300 mm, radial width of the
braking surface 36.5 mm > total area A =
302 cm2

Lightening on the braking surface: 64 holes
diameter 7 mm > total area

B =24.6 cm2
A/B ratio = 12.3

2.1.

2.2.

2.3.

2.3.1.

2.3.2.

BakehinM 3a 1ieJTy rpyIy CIMYHUX TUCKOBA.

JluckoBM Koju Ipumnangajy WCTOj IpyIu
Tpeba Ja WMajy CIMYHE KapaKTepPHCTHKE,
Kao ImTO je HaBemeHo Yy cienchum
craBoBuma 2.1.-2.9.

Y  choywajy mate Tpyme  JHCKOBa,
XOMOJIOTAIHOHA HCIIUTHBAaKka C€ MOTY
M3BPIINTH Ha jeTHOM TUCKY KOjH TpHUIIaa
OBOj TpYNH [HUCKOBa, Y3 IpPUMEHY
MakCHMMaJHOI  KOYHOI  MOMEHTa |
afncopmuyje  MakCHUMallHe  KOJMYHHE
eHepruje.

CnnuyHa npupoaa auckoBa onpeheHa je
cenehuM kputepujymuMa 3a (opMupame
rpyma Koje ce MOpajy 3aJOBOJBHTH
HCTOBPEMEHO:

Hern tan pedepeHTHOr OuCKa 3a OBY
rpyny (MyHH jEOHOICTHH, KOMITO3HTHHU
¢bukcHu win rwiuBajyhu).

Opmabup MaTepujajia KOYHE MOBPIIUHE CE
Bpuin Mel)y OHMMa Koju Cy HaBeleHH Yy
ctaBy 5.3.3.2.2. Mory Outu ongaGpaHu u
Jpyrd MaTepHjalii, IoJ YCIOBOM Jia ce,
aKo je JI03BOJbEHO, MOTBPAM l1a Aajy HCTE
pesyiaTaTe MCOUTHBama Yy CKIagy ca
onmpendama m3 craBa 8. Y TOM Ciy4ajy,
NPOLIMPEE Ce OJHOCH Ha CBE TpyIe
HaBeseHe y Tabenu 3, 9uju cy AuMeH3Uje
CIIMYHE WM Mame O] HABEACHHX.

Koyna moBpmmHa ca  IIyIUbHMHAMA!
JO3BOJEEHO je OmIIo Koje peleme 3a
myrmjbuHe  (pyne, Ipope3d, BaJOBUTH
XKJBe00BH, UT/.) O cielehnM yclIoBUMa:

Ciyyaj AMCKOBa MCTOT NPEYHHKA M HCTE
JeOJpHUHE: TIPOMEHA Mace KOYHE MOBPIIMHE
Jy’X KOje ce IIoYHMIla IoMepa, Mopa OUTH
y omery oxactynama +20% y ogHoCy Ha
pedepeHTHN TUCK.

CBu ocTamy Clly4ajeBU. OJHOC KOYHE
MOBPIIIMHE JHUCKA, Ka0 IITO je Ae(QUHUCAHO
y cTaBy 4. ¥ MOBpIINHE MyTJbUHA (YKYITHA
MOBPIIHHA CBUX pyIa, Opope3a, HTIL.)
Tpeba ga  oaroBapa  BpPEAHOCTHUMA
nobujeHuM 3a pedepeHTHH TUCK ca
MaKCHMAaJTHOM ToJiepaniujoM o1 20%.

IIpumepu:
Pedepentnu guck tuna R, @ 300 mm:

Cnossau npeunnk 300 mm, ca paaujanHomM
IIMPUHOM KOYHE MoBpIiuHe ox 36,5 mm >
ykymHa nospumna A = 302 ¢cm?

lynyprHEe Ha KOYHOj MOBpIIMHM: 64 pyme
MPEeYHUKa 7 mm > yKyITHa ITOBPIIUHA

B =24,6 cm2
Omnoc A/IB=12,3



2.4.

2.5.

2.6.

S disc @ 285:

Outer diameter 285 mm, radial width of the
braking surface 41 mm > total area A =
314 cm?

Lightening on the braking surface: 60 holes
diameter 7 mm > total area

B =23cm2
A/B ratio = 13.7

S disc may belong to the same group of R
reference disc, as the 13,7 ratio is greater
than the 12, ratio of R disc.

T disc @ 260:

Outer diameter 260 mm, radial width of the
braking surface 29 mm > total area A =
210 cm?

Lightening on the braking surface: 64 holes
diameter 7 mm > total area

B =24.6 cm2
A/B ratio = 8.5

T disc may not belong to the same group of
R reference disc as the 8.5 ratio, — 31 per
cent with respect to the 12.3 ratio of R
disc, therefore over the specified tolerance
of — 20 per cent maximum.

Same material and mechanical properties,
as specified in the international standard
for materials, or higher, for the bell.

In the case of disc with steel bell,
compared with the disc tested for approval
with aluminium bell, the exception of
belonging to the same group is allowed;
the reverse is not allowed.

Same material and mechanical properties,
as specified in the international standard
for materials, or higher, for the
bell/braking surface fasteners.

Spokes of the bell with full/empty ratio —
measured on the average circumference
between end of the mounting face and
beginning of the braking surface — within
the range + 20 per cent, thickness within
the range (+ 30 per cent) = (- 10 per cent)
and same mechanical properties, as
specified in the international standard for
materials, with respect to the reference

24.

2.5.

2.6.

Huck tuna S @ 285:

CnossHu npeuHuk 285 mm, ca paaujamHom
LIMPUHOM KOYHEe rospmuHe ox 41 mm >
yKynHa nospumuna A = 314 ¢cm?

HlymyeuHe Ha KOoyHOj noBpmuHH: 60 pyme
NpeyHrKa 7 mm > yKyIlHa HOBPIIMHA

B =23cm2
Omnoc A/B = 13,7

Juck Tuma S MOXe 1a Mpuraga HCTOj
rpymnu Kao u pedepeHTHH Tuck Tuna R, jep
je meroB oanoc ox 13,7 ehu ox 12 (ogHOC
qucka tuna R).

Huck tuna T @ 260:

CrospHHE TipevHuKk 260 mm, ca paaujaaHOM
IIMPUHOM KOYHE MOBpIIMHE o 29 mm >
yKynHa nospumuna A = 210 cm?

lymyeuHE HA KOYHOj MOBPIIUHE: 64 pyte
NpeyHrKa 7 mm > yKyITHa HOBPIIHHA

B = 24,6 cm?
Onuoc A/IB=8,5

Huck tuma T He MOXe Ja MpHMana UCTOj
rpymnu Kao u pedepeHTHH TUck Tuna R, jep
Berop ogHoc ox 8,5 — wmsnocu 31% of
onHoca 12,3 3a jamck THma R, koju
npemanryje MaKCHUMAaKCHMAaJHy
neduancany Tonepanuujy ox 20%.

Hcre xapakTepucTHKE Marepujaia |
MeXaHH4Ka CBOjCTBa Kao0 IITO j¢ HABEACHO
y  MehyHapomHoM  craHmapay = 3a
MaTepujale, WIH O0JBeM Yy CiIydajy
rJIaBYHHE.

VY ciydajy Ancka ca riiaB4nHOM Off YeJIHKa,
y nopehemy ca TUCKOM KOjH ce MoABpraBa
XOMOJIOTallTUOHOM HUCIIUTUBAKY, ca
[JIABYMHOM OJf JlyMUHHjyMa, J03BOJHEHO
j€ HampaBWUTH U3y3eTaK Kaja je y MUTamy
3aXT€B KOJH C€ THYE IPUMATHOCTH HUCTO]
TPYIIN. OOpHyTH  pemocien  HUje
JI03BOJbEH.

Hcre xkapakTepucTHKEe Marepujaga M
MEXaHHWYKa CBOjCTBA Kao IITO j€ HABEJICHO
y mehyHapoaHOM CTaHmapay  3a
Marepujasie, Wi O0o0JbeM Yy Clydajy
ejeMeHara 3a MpUYBpIINNBaEE
TJIaBYMHE/KOYHE TTOBPIIHHE.

3ynuM Ha TJOaBYMHH ca  OJHOCOM
MyHO/NIPa3HO, MEPEHO Ha IPOCCUYHOM
00uMy m3Mmel)y uBHIIE MOHTa)XXKHE CTpaHEe U
I0YeTKa KOYHE IOBPLIMHE, y OICery o +
20%, nebseune y omcery (+ 30%) —
(—10%) m umcTHX MEXaHMYKHX CBOjcTaBa
Kao INTO je HaBeIeHO y MelhyHapomHOM
CTAaHIapoy 3a MaTepujaje y Be3H ca
pedepeHTHUM JAUCKOM.



disc.

2.7. Same technical solution for the bell- 2.7. HcTto TeXHHYKO pelieme Kao y ciydajy
braking surface fasteners (same drawing eleMeHara 3a npuuBpIThnBame
and materials; for the quantity of bell- TJIaBYHMHE/KOYHE TIOBPIITUHE (MCTH IPTEK U
braking surface fasteners, permitted the HCTH MaTepHjald; Kao u 3a 6poj eneMeHara
same quantity with a tolerance of +2 -0). 3a  mpuyBpmhuBame  TIaBIHHE/KOUHE

MOBpIIMHE, ToJNepaHnuja ox +2 1o 0 je
JaTa 3a \BHUXOB Opoj).

2.8. The quantity of fixing holes is not binding 2.8. Bpoj MoHTaxXHMX pyna Huje oOaBe3aH
by group belonging, in order to ensure KpPUTEpUjyM 3a JAo[e/bUBame ojpeleHoj
interchangeability with original disc. rpynu Kako 6u ce o0e30eamna moryhHocT

3aMEHE Ca OPUTHHAITHUM JTHCKOM.

2.9. Outer diameter included in the range of 50 2.9. Y ckmagy ca TaGeaom 2.9. crHosbHH
mm, according to Table 2.9.: MPEYHUK YKJbYYEH Yy pactony o 50 mm:

Table A15/2.9. Tabema A15/2.9.

One Composite Floating Iynu Komnoszumnu ITwsajyhu
Piece Fixed discs (jeonooennu) uxchu ouck
ouck ouck

> 150 <200 X X X >150 <200 X X X

>200 <250 X X X >200 <250 X X X

>250 <300 X X X >250 <300 X X X

>300 <350 X X X >300 <350 X X X

There are no groups for "peripheral™ discs
(fitted on the wheel outer diameter).

Note:

For new applications that will be included
into an existing group, an increase of 10
per cent maximum Kinetic energy is
allowed with reference to the value used
for the approval of the disc of the reference
group.

Data for the new calculation of kinetic
energy must be traced from the product
data sheet issued by the vehicle
manufacturer.

In the case of discs with applications on
both wheels, front and rear, the approval
tests at paragraph 8. shall be conducted on
heaviest application."”

He nocroje rpymne ,,iepudepHux™ quckoBa
(MOHTHpAHUX HA CIIOJBHOM OOHMY TOUKA).

Hanomena:

VY ciydajy HOBHMX Ha4WHA yIoTpede Koju
he OuTm YyKIJBY4YEeHH Yy pelEBaHTHY
moctojehy rpymy, 103BoJbeHO je moBehame
on 10% 3a wMakcHMajHy KHHETHUKY
eHeprujy y nopehemy ca Bpeanomhy koja
ce KOpPHCTH 3a 0foOpeme IHuCKa KOjH
HpUIaJa OPUTHHAIIHOj TPYIIH.

I[Mogjamy 0  HOBUM  TNpOpavdyHHMa
KUHETHYKe eHepruje Tpeba na Oyay
CIIEIUbMBH y CKJaQy ca IPOM3BOJHHM
crnierudukanyjama npoussolhaua Bo3uia.

VY ciyuajy IMcKOBa KOjU Ce KOpHCTE Ha
oba Touka, TIpeAmEM W  3albeM,
XOMOJIOTallMOHAa WCIUTHBAKka Je(HHUCAHA
y cTaBy 8. ce BpIle y HajTeKUM YCIIOBUMa
pana.




