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SCOPE

This Regul ation applies to replacement service brake |ining
assenblies intended for use in friction brakes form ng part of the
braki ng system of power-driven vehicles and their trailers

aut horized for use on public roads.

Repl acenment brake |ining assenblies may be approved for fitnent
and use on power-driven vehicles and trailers having type approva
in accordance with Regul ation No. 13 or Regul ation No. 78.

Repl acenment drum brake |inings designed to be riveted to a brake
shoe may be approved for fitment and use on power-driven vehicles
and trailers having type approval in accordance with Regul ation
No. 13 and classified in categories M, N,, N;, G and O,. 1/

DEFI NI TI ONS

For the purposes of this Regul ation;

"Braking system' has the meaning assigned in Regulation No. 13,
par agraph 2. 3.

"Eriction brake" nmeans the part
forces opposing the novement of
friction between a brake Iining

of a braking systemin which the
a vehicle are devel oped by
and a wheel disc or drum noving

relatively to each other;

"Brake lining assenbly"” neans a conponent of a friction brake
which is pressed against a drum or disc, respectively, to produce
the friction force

"Shoe assenbly" nmeans a brake |ining assenbly of a drum brake;

"Shoe" neans a conponent of a shoe assenbly which carries the
brake 1ining;

"Pad assenbly" neans a brake lining assenbly of a disc brake;

"Backpl ate" nmeans a conponent of a pad assenbly which carries the
brake 1ining;

"Brake lining" means the friction material conponent with the
shape and final dinmension to be fixed on to the shoe or backpl ate;

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

"Friction material" neans the product of a specified mxture of
materi al s and processes which together determ ne the
characteristics of a brake |ining;

"Brake lining type" neans a category of brake |inings which do not
differ in friction material characteristics;

1/

deened to refer also to any other internationa
requi rements as Regul ation No. 13.
of the Regul ation shal

techni ca

In this Regulation, references to Regulation No. 13 shall be
rule that applies the sane
Ref erences to specific sections

be interpreted accordingly.
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2.

. 10.

.11,

.12,

"Brake lining assenbly type" means wheel sets of brake lining
assenbl i es which do not differ in brake lining type, dinmension or
functional characteristics;

"Drum brake |ining type" neans wheel sets of brake |ining
conmponents which after fitnment to the shoes do not differ in brake
lining type, dinensions or functional characteristics.

"Original brake lining" nmeans a brake lining type referenced in
the vehicle type approval documentation, Regulation No. 13,
annex 2, paragraph 8.1. 2/ or Regulation No. 78, annex 1

par agraph 5.4.;

"Original brake |ining assenbly" nmeans a brake |ining assenbly
conformng to the data attached to a vehicle type approva
docunent ati on;

"Repl acenent brake lining assenbly" means a brake |ining assenbly
of a type approved under this Regulation as a suitable service
repl acement for an original brake Iining assenbly;

"Original drum brake |ining" means a drum brake |ining conformng
to the data attached to a vehicle type approval documentation

"Repl acement drum brake |ining" neans a drum brake lining of a
type approved under this Regul ation as a suitable service

repl acenent when fitted to a shoe for an original drum brake
['ining.

"Manuf acturer™ means the organi zati on whi ch can assunme technica
responsibility for the brake |ining assenblies or drum brake
linings and can denonstrate that it possesses the necessary means
to achieve conformty of production

APPLI CATI ON FOR APPROVAL

An application for approval of a replacenment brake |ining assenbly
type or a replacenment drum brake lining type for (a) specific
vehicle type(s) shall be submtted by the manufacturer of the

repl acenment |ining assenbly/replacement drum brake lining or his
duly accredited representative.

An application my be subnmitted by the holder of (a) vehicle type
approval (s) to Regulation No. 13 or Regulation No. 78 in respect
of replacenment brake lining assenblies or replacenent drum brake
linings conformng to the type recorded in the vehicle type
approval (s) docunentati on.

An application for approval shall be acconpanied, in triplicate,
by a description of the replacement brake |ining assenbly or

repl acement drum brake lining with regard to the itens specified
in annex 1 to this Regulation, and by the follow ng particul ars:

2/

If such brake Iinings are not available on the market,

alternatively, brake linings listed under paragraph 8.2. may be used.
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di agranms showi ng functional dinensions of the replacenent brake
lining assenbly or replacenent drum brake Iining;

an indication of the positions of the replacenment brake |ining
assenbly or replacement drum brake |lining on the vehicles for
whi ch approval to fit is sought.

Brake lining assenblies or drum brake |inings of the type for
whi ch approval is sought shall be made available in sufficient
quantity to performthe approval tests.

The applicant shall agree with and nake available to the technica
service responsi ble for conducting approval tests the suitable
representative vehicle(s) and/or brake(s).

The conpetent authority shall verify the existence of satisfactory
arrangenments for ensuring effective control of the conformty of
producti on before type approval is granted.

The applicant shall submt values for friction behaviour in
accordance with annex 8, paragraph 2.4.1. or 3.4.1. respectively
of this Regul ation.

APPROVAL

If the brake lining assenblies or drum brake Iinings submtted for
approval pursuant to this Regul ation neet the requirenents of

par agraph 5. bel ow, approval of the replacenment brake |ining
assenbly type or replacenent drum brake lining type shall be

grant ed.

In the case of replacement brake |ining assenblies for vehicles of
category L with a conbi ned braking systemin the neaning of
paragraph 2.9. of Regulation No. 78, the approval nust be
restricted to the brake Iining assenbly conbination(s) on the

axl es of the vehicle having been tested according to annex 7 of
this Regul ati on.

To each repl acement brake |ining assenbly type or drum brake
lining type approved there shall be assigned an approval number
conprising three groups of digits:

The first two digits (at present 01 for the Regulation in its

01 series of amendments) shall indicate the series of anmendnents
i ncorporating the nost recent nmajor technical anendnents nade to
the Regul ation at the tinme of issue of the approval

The following three digits shall indicate the brake lining type.

A suffix of three digits shall indicate the shoe or backplate or
specific dinmension in the case of drum brake |inings.

The sanme Contracting Party may not assign the same number to

anot her brake |ining assenbly type or drum brake lining type. The
same type approval nunmber may cover the use of that brake |ining
assenbly type or drum brake [ining type on a nunber of differing
vehi cl e types.
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4.4, Noti ce of approval or of extension or refusal of approval or
wi t hdrawal of approval or production definitely discontinued of a
brake |ining assenbly type or drum brake |ining type pursuant to
this Regul ation shall be communicated to the Parties to the
1958 Agreement which apply this Regulation by nmeans of a form
conformng to the nodel in annex 1 to this Regulation.

4.5. There shall be affixed, conspicuously and in a readily accessible
pl ace, to every brake lining assenmbly or drum brake lining of a
type approved under this Regul ation, an international approva
mar k consi sting of:

4.5.1. a circle surrounding the letter “E” followed by the distinguishing
nunber of the country which has granted approval; 3/

4.5. 2. t he nunber of this Regulation, followed by the letter "R', a dash
and the approval nunber to the right of the circle prescribed in
par agraph 4.5.1.

4.6. The approval mark referred to in paragraph 4.5. above shall be
clearly legible and be indelible.

4.7. Annex 2 to this Regul ation gives exanples of arrangenents of the
approval mark and approval data referred to above and in
par agraph 6.5. bel ow

5. SPECI FI CATI ONS AND TESTS
5.1. Gener a

A repl acement brake lining assenbly or a replacenent drum brake
lining shall be so designed and constructed that, when substituted
for the assenmbly or lining originally fitted to a vehicle, the
braki ng efficiency of that vehicle accords with that of the
approved vehicle type.

3/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherl ands,
5 for Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for
Spain, 10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxembourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Greece, 24 for Ireland, 25 for Croatia, 26 for
Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant), 31 for
Bosni a and Herzegovina, 32 for Latvia, 33 (vacant), 34 for Bulgaria,
35-36 (vacant), 37 for Turkey, 38-39 (vacant), 40 for The former Yugoslav
Republic of Macedonia, 41 (vacant), 42 for the European Community (Approvals
are granted by its Menber States using their respective ECE synmbol), 43 for
Japan, 44 (vacant), 45 for Australia, 46 for Ukraine and 47 for South Africa.
Subsequent numbers shall be assigned to other countries in the chronol ogica
order in which they ratify or accede to the Agreenent Concerning the Adoption
of Uniform Techni cal Prescriptions for \Weel ed Vehicles, Equipnent and Parts
which can be Fitted and/or be Used on Weel ed Vehicles and the Conditions for
Reci procal Recognition of Approvals G anted on the Basis of these
Prescriptions, and the numbers thus assigned shall be comunicated by the
Secretary-General of the United Nations to the Contracting Parties to the
Agr eenent .
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Specifically:

(a) a vehicle equi pped with replacement brake |ining assenblies
or replacenment drum brake linings shall satisfy the
rel evant braking prescriptions of Regulation No. 13
including the 09 series of amendments or Regul ation No. 78
i ncluding the 01 series of anmendnents;

(b) a replacenment brake |ining assenbly or a replacement drum
brake lining shall display performance characteristics
simlar to that of the original brake lining assembly or
original drumbrake lining it is intended to replace;

(c) a replacenment |ining assenbly or a replacement drum brake
lining nust possess adequate nmechani cal characteristics.

(d) brake linings shall not contain asbestos.

Repl acenent brake |ining assenmblies or replacenent drum brake
linings conformng to the type specified in vehicle type approva
docunentation to Regulation No. 13 or Regulation No. 78, are
deened to satisfy the requirenents of paragraph 5. of this
Regul ati on.

Performance requirenents

Repl acenent brake |ining assenblies for vehicles of categories M,
M and N

Repl acenent brake |ining assemblies shall be tested according to
the prescriptions of annex 3 and nust satisfy the requirenments
stated in this annex. For speed sensitivity and cold perfornmance
equi val ence one of the two nmethods described in annex 3 shall be
used.

Repl acenent brake |ining assenblies and replacenment drum brake
linings for vehicles of categories M, N, and N;

Repl acenent brake |ining assenblies and replacenment drum brake
linings shall be tested according to the prescriptions of annex 4,
usi ng one of the two nethods described in paragraph 1 (vehicle
test) or in paragraph 2 (inertia dynanoneter test) and shal
satisfy the requirenents stated in this annex.

Repl acenment brake |ining assenblies for vehicles of categories O
and G

Repl acenent brake |ining assemblies shall be tested according to
the prescriptions of annex 5 and shall satisfy the requirenents
stated in this annex.

Repl acenent brake |ining assenblies and replacenment drum brake
linings for vehicles of categories O; and O

Repl acenent brake |ining assenblies and replacenment drum brake
linings shall be tested according to the prescriptions of annex 6
and shall satisfy the requirenments 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.
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5. 3.

5.3.1.

5.3.1.1.

5.3.1.2.

5.3.2.

5.3.2.1.

5.3.2.2.

Repl acenent brake |ining assenmblies for vehicles of category L
Repl acenent brake |ining assemblies shall be tested according to
the prescriptions of annex 7 and shall satisfy the requirenents
stated in this annex.

Mechani cal characteristics

Repl acenent brake |ining assenblies for vehicles of categories M,
M, N, 0,0, and L

Repl acenent brake |ining assenblies of the type for which approva
is requested shall be tested for shear strength according to
Standard | SO 6312: 1981.

The m ni mum accept abl e shear strength is 250 N cn? for pad
assenblies and 100 N cn? for shoe assenbli es.

Repl acenent brake |ining assenblies of the type for which approva
is requested shall be tested for conpressibility according to
Standard | SO 6310: 1981.

The conpressibility values shall not exceed 2 per cent at ambient
tenperature and 5 per cent at 400 EC for pad assemnblies and 2 per
cent at anbient tenperature and 4 per cent at 200 EC for shoe
assenbl i es.

Repl acenent brake |ining assenblies and replacenment drum brake
linings for vehicles of categories My, N,, N;;, G;, and O

Shear strength
This test applies only to disc brake pad assenblies.

Repl acenent brake |ining assenblies of the type for which approva
is requested shall be tested for shear strength according to
Standard |1 SO 6312:1981. Brake lining assenblies may by divided
into two or three parts to match the test machine's capability.

The m ni mrum acceptabl e shear strength is 250 N cn?.
Conpressibility

Repl acenent brake |ining assenblies and replacenment drum brake
linings of the type for which approval is requested shall be
tested for conpressibility according to Standard |1 SO 6310: 1981
Fl at speci mens according to sanple type | may be used.

The conpressibility values shall not exceed 2 per cent at ambient
tenperature and 5 per cent at 400 EC for pad assenblies and 2 per
cent at anbient tenperature and 4 per cent at 200 EC for shoe
assenbl i es and drum brake Iinings.
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Materi al hardness 4/

This requirement applies to drum brake |ining assenblies and drum
brake Iinings.

Repl acenent brake |ining assenblies or replacenent drum brake
linings of the type for which approval is requested shall be
tested for hardness according to Standard | SO 2039-2: 1987.
The hardness figure for the friction material at the rubbing
surface shall be the mean val ue out of five sanple [inings from
di fferent production batches (if available) by taking five
measurenents at different places of each brake Iining.

PACKAG NG AND MARKI NG

Repl acenent brake |ining assenmblies or replacenent drum brake
linings conforming to a type approved in accordance with this
Regul ati on shall be marketed in axle sets.

Each axl e set shall be contained in a seal ed package constructed
to show previ ous opening.

In the case of replacement drum brake linings rivets of suitable
size and material shall be provided together with the brake
['inings.

Each package shall display the follow ng information:

the quantity of replacement brake |ining assenblies or replacement
drum brake linings in the package;

manuf acturer's nane or trade mark;

make and type of replacenent brake |ining assenmblies or
repl acement drum brake |inings;

the vehi cl es/ axl es/ brakes for which the contents are approved,
t he approval mark.

Each package shall contain fitting instructions in an officia
ECE | anguage, supplenmented by the corresponding text in the

| anguage of the country where it is sold:

with particular reference to auxiliary parts;

stating that replacement brake lining assenblies or replacenment
drum brake |inings should be replaced in axle sets;

with, in the case of replacenment drum brake |inings, a genera
statenment calling attention to the follow ng points:

the integrity of the shoe platform abutnent and pivot;

4/

This test is included for conformty of production purposes. M ninmum

val ues and the tolerances to be agreed with the Technical Service.
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freedom of the shoe fromdistortion, deformation and corrosion
the type and size of rivet to be used;
the required riveting tools and forces.

with, additionally, in the case of conmbi ned braking systems in the
meani ng of paragraph 2.9. of Regulation No. 78 giving the approved
brake |ining assenbly conbination(s).

Each repl acement brake |ining assenbly or replacenent drum brake
[ining shall display permanently one set of approval data:

t he approval nmark;
t he date of manufacture, at |east nonth and year
make and type of brake Iining.

MODI FI CATI ONS AND EXTENSI ON OF APPROVAL OF THE REPLACEMENT BRAKE
LI NI NG ASSEMBLY OR THE REPLACEMENT DRUM BRAKE LI NI NG

Every nodification of the replacement brake Iining assenbly type
or replacement drum brake lining type shall be notified to the
adm ni strative departnment which granted the type approval. The
department nmay then either

consider that the nodifications made are unlikely to have
appreci abl e adverse effects and that in any event the brake I|ining
assenbly or drumbrake [ining still conplies with the

requi rements; or

require a further test report fromthe technical service
responsi bl e 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 Agreenent applying this
Regul ati on.

The conpetent authority issuing the extension of approval shal
assign a series nunber for such an extension and informthereof
the other Parties to the 1958 Agreenent applying this Regul ation
by means of a communication formconfornming to the nodel in
annex 1 to this Regul ation.

CONFORM TY OF PRODUCTI ON

Repl acenent brake |ining assenblies or replacenent drum brake
Iinings approved to this Regul ation shall be so manufactured as to
conformto the type approved.

Oiginal brake lining assenblies or original drum brake |inings
bei ng the subject of an application under paragraph 3.2. are
deened to satisfy the requirenments of paragraph 8.

To verify that the requirenments of paragraph 8.1. are net,
sui table controls of the production shall be applied. These shal
enconpass the control of raw materials and conponents used.
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The hol der of an approval shall in particular

ensure that for each replacenent brake |ining assenbly type or
repl acement drum brake lining type at |least the relevant tests
prescribed in paragraph 5.3. and a friction behaviour test as

prescribed in annex 8 to this Regulation are carried out on a

statistically controlled and random basis in accordance with a
regul ar quality assurance procedure;

ensure existence of procedures for the effective control of the
qual ity of products;

have access to the control equi pment necessary for checking the
conformty of each approved type;

anal yse the results of each type of test in order to verify and
ensure the consistency of the product characteristics, nmaking
al  owance for variation of an industrial production;

ensure that data of test results are recorded and that annexed
docunents remain available for a period to be determ ned in
agreenent with the adm nistrative service;

ensure that any sanples or test pieces giving evidence of non-
conformty with the type of test considered shall give rise to
anot her sanpling and another test. All the necessary steps shal
be taken to re-establish the conformty of the corresponding
producti on.

The conpetent authority which has granted type-approval may at any
time verify the conformity control nethods applicable to each
production unit.

In every inspection, the test books and production survey records
shal |l be presented to the visiting inspector

The inspector may take sanples at randomto be tested in the
manuf acturer's | aboratory. The m ni mum nunber of sanples may be
determ ned according to the results of the manufacturer's own
verification.

VWen the quality |evel appears unsatisfactory or when it seens
necessary to verify the validity of the tests carried out in
application of paragraph 8.5.2. the inspector shall select sanples
to be sent to the technical service which has conducted the type
approval tests.

The conpetent authority may carry out any tests prescribed in this
Regul ati on.

The normal frequency of inspections authorized by the conpetent
authority shall be one per year. In the case where negative
results are recorded during one of these visits, the conpetent
authority shall ensure that all necessary steps are taken to re-
establish the conformty of production as rapidly as possible.
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9. PENALTI ES FOR NON- CONFORM TY OF PRODUCTI ON

9.1. The approval granted in respect of a replacenent brake |ining
assenbly type or drum brake lining type pursuant to this
Regul ati on may be withdrawn if the requirenments laid down in
par agraph 8.1. above are not conplied wth,

9. 2. If a Contracting Party to the Agreement applying this Regulation
wi t hdraws an approval it has previously granted, it shal
forthwith so notify the other Contracting Parties applying this
Regul ati on, by neans of a communication formconform ng to the
nodel in annex 1 to this Regul ation.

10. PRODUCTI ON DEFI NI TELY DI SCONTI NUED

If the holder of the approval conpletely ceases to manufacture a
repl acement brake |ining assenbly type or drum brake I|ining type
approved in accordance with this Regul ation, he shall so inform
the authority which granted the approval. Upon receiving the

rel evant communication that authority shall informthereof the
other Parties to the 1958 Agreenent applying this Regul ation by
means of a conmunication formconformng to the nodel in annex 1
to this Regul ation.

11. NAMES AND ADDRESSES OF TECHNI CAL SERVI CES RESPONSI BLE FOR
CONDUCTI NG APPROVAL TESTS, AND OF ADM NI STRATI VE DEPARTMENTS

The Contracting Parties to the 1958 Agreement which apply this
Regul ati on shall conmmunicate to the United Nations secretariat the
nanes and addresses of the technical services responsible for
conducti ng approval tests and of the adm nistrative departnents
whi ch grant approval and to which forns certifying approval or
extension or refusal or w thdrawal of approval, or production
definitely discontinued, issued in other countries, are to be
sent.

12. TRANSI TI ONAL PROVI SI ONS

12. 1. No Contracting Party shall refuse to grant approvals under this
Regul ati on as anended by the 01 series of amendnments.

12. 2. As from 1l January 1995, Contracting Parties applying this
Regul ati on shall grant approvals only if the replacenent brake
lining assenbly or the replacenent drum brake |ining approved
meets the requirenents of this Regul ation as anended by the
01 series of amendments.

12. 3. Contracting Parties applying this Regulation shall continue to
allow fitting or use on a vehicle in use of a replacenent brake
lining assenbly approved to this Regulation in its original
unamended form
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Annex 1
Annex 1

COVMUNI CATI ON
(maxi mum format: A4 (210 x 297 mm)

i ssued by: Nanme of adm nistration

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a replacenent brake Iining assenbly or replacenent drum brake Iining
pursuant to Regul ation No. 90

Approval No. ....... Extension No. .......
1. Applicant’s nanme and address

2. Manuf acturer’s name and address

3. Make and type of brake lining assenbly/drum brake Iining 2/

4. Make and type of brake |ining

5. Vehi cl es/ axl es/ brakes for which the brake lining assenbly type/drum

brake lining type qualifies as original brake |ining assenbly/origina
drum brake 1ining: Co

6. Vehi cl es/ axl es/ brakes for which the brake lining assenbly type/drum
brake lining type qualifies as replacenment brake |ining
assenbl y/repl acenent drum brake |ining:

6. 1. additionally in the case of combi ned braking systenms in the neaning of
paragraph 2.9. of Regul ation No. 78, approved brake |ining assenbly
combi nation(s): C e e

7. Submitted for approval on
8. Techni cal service responsible for approval tests
8. 1. Date of test report

8. 2. Number of test report



E/ ECE/ 324
E/ECE/TRANS/SOSAReV'1/Add'89/Rev'1

Regul ati on No. 90

page 16

Annex 1

9. Approval granted/ extended/refused/ wi thdrawn 2/

10. Pl ace

11. Dat e

12. Si ghat ure

13. Annexed to this comunication is a list of docunents in the approva

file deposited at the admi nistrative services having delivered the
approval and which can be obtained upon request.

1/ Di stingui shing nunber of the country which has
gr ant ed/ ext ended/ r ef used/ wi t hdr awn approval (see approval provisions in the
Regul ati on).

2/ Stri ke out what does not apply.
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ARRANGEMENTS OF THE APPROVAL MARK AND APPROVAL DATA

(See paragraph 4.7. of this Regul ation)

*{E4 J#™ 90 R- 01047/901 1

a 8 mMm m n.

The above approval mark shows that the item concerned has been approved in the
Net herl ands (E4) pursuant to Regulation No. 90. |In this illustration the
first two digits of the approval nunber indicate that Regul ation No. 90

al ready included the 01 series of anmendments when the approval nunber was
granted; the following three digits are those allocated by the approva
authority to the brake Iining type, and the suffix digits are those allocated
by the approval authority to the shoe or backplate. All eight digits together
conprise the approval nunber for that replacenment brake |lining assenbly type



E/ ECE/ 324
E/ECE/TRANS/SOSAReV'1/Add'89/Rev'1

Regul ati on No. 90
page 18
Annex 2

Exanpl e of pad assenbly marking

[ 1 Make and type of brake Iining

Dat e of assenmbly manufacture and
manuf acturer’s nanme or trade nmark

Approval mark

Exampl e of shoe assenbly marking

Make and type of brake Iining

Dat e of assenmbly manufacture and
manuf acturer’s nanme or trade mark
Approval mark

Exanpl e of drum brake |ining marking

Make and type of brake |ining

Dat e of manufacture

Approval mark

Not e: Positions of markings and nutual positions of markings shown in the
exanpl es are not mandatory.
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REQUI REMENTS FOR REPLACEMENT BRAKE LI NI NG ASSEMBLI ES FOR VEHI CLES
OF CATEGCRIES M, M, AND N,

Conformance with Regul ation No. 13

Conpliance with the requirenents of Regulation No. 13 shall be
denonstrated in a vehicle test.

Test Vehicle

A vehicle which is representative of the type(s) for which the
repl acenent brake lining assenmbly approval is required shall be
equi pped with the replacenent brake lining assenblies of the type
for which approval is requested and instrunmented for brake testing
as required by Regulation No. 13.

Brake linings submtted for test shall be fitted to the rel evant
brakes and, until a fixed burnishing procedure is established, shal
be burnished to the manufacturer's instructions in agreement with
the technical service.

The braking system of the vehicle shall be tested according to the
requirenents for the vehicle category in question (M, M or Ny in
Regul ation No. 13, annex 4, paragraphs 1. and 2. The applicable
requirenents or tests are:

Servi ce braking system

Type-0 test with engi ne di sconnected, vehicle |aden

Type-0 test with engi ne connected, vehicle unladen and | aden
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 Vi)

Type-1 test

Secondary braking system

Type-0 test with engi ne di sconnected, vehicle |aden (this test may
be omitted in cases where it is obvious that the requirenents are
met, e.g. diagonal split braking system

Par ki ng braking system

(Only applicable if the brakes for which |ining approval is sought
are used for parking).

Downhi Il test at 18 per cent gradient, vehicle |aden

The vehicle nmust satisfy all the relevant requirenments stated in

Regul ation No. 13, annex 4, paragraph 2. for that category of
vehi cl es.
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2.1.1.1.

2.1.1.2.

2.1.1.3.

Addi tional requirenments

Compliance with the additional requirenents shall be denonstrated by
usi ng one of the two follow ng nethods:

Vehicle test (split axle test)

For this test the vehicle shall be fully laden and all brake
applications made with engine di sconnected, on a |evel 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 i ndependently of the other

VWere brake lining assenbly approval is required for front axle
brakes the rear axle brakes shall remain inoperative throughout the
t est.

VWhere brake lining assenbly approval is required for rear axle
brakes the front axle brakes shall remain inoperative throughout the
test.

Col d performance equival ence test

A comparison of the cold performance of the replacement brake |ining
assenbly and the original brake lining assenbly shall be nmade by
comparing the results of testing to the follow ng nethod.

Make a m ni mum of six brake applications at spaced increments of
pedal effort or line pressure up to wheel lock or, alternatively, up
to a mean fully devel oped deceleration of 6 ms?2 or up to the

al | owed maxi mum pedal force for the category of vehicle in question
froman initial speed as given in the table bel ow

Vehi cl e category Test speed in kmh
front axle rear axle

M 70 45

M 50 40

N, 65 50

The initial brake tenperature at the start of each application shal
be # 100EC.

Not e and pl ot pedal force or line pressure and nmean fully devel oped

decel eration for each application, and determ ne the pedal force or

line pressure required to achieve (if possible) a mean fully

devel oped decel eration of 5 m's2 for front axle brakes and 3 nm's? for
rear axle brakes. |If these values cannot be achieved with the

maxi mum al | owed pedal force determine alternatively the pedal force

or line pressure required to achi eve nmaxi num decel erati on

The repl acenent brake lining assenbly shall be considered to show
sim | ar performance characteristics to the original brake l|ining

assenbly if the achieved nean fully devel oped decel erations at the
same control force or line pressure in the upper two thirds of the
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generated curve are within 15 per cent of those obtained with the
original brake Iining assenbly.

Speed sensitivity test

Usi ng the pedal force derived from paragraph 2.1.1.2. of this annex
and with initial brake tenperature # 100EC, nmeke three brake
applications fromeach of the foll owi ng speeds:

Front axle 65, 100 kmh and 135 knmh where v, exceeds 150 kni h.
Rear axle 45, 65 knih and 90 kni h where v, exceeds 150 knt h.

Average the results for each group of three applications and pl ot
speed agai nst corresponding nean fully devel oped decel erati on

Mean fully devel oped decel erations recorded for the higher speeds
shall lie within 15 per cent of that recorded for the | owest speed.

Inertia dynanoneter test
Test equi pnent

For the tests an inertia dynanmnonmeter shall be equi pped with the
vehicle brake in question. The dynanmoneter shall be instrunmented
for continuous recording of rotational speed, brake torque, pressure
in the brake line, nunber of rotations after brake application
braking time and brake rotor tenperature.

Test conditions

The rotational mass of the dynanonmeter shall correspond to half the
axl e portion of the maxi mum vehicle mass as listed in the table

bel ow and to the rolling radius of the largest tyre that is

aut hori zed for that vehicle type(s).

Axl e portion of maxi mum vehicle
Vehi cl e category mass
front rear
M 0.77 0.32
M 0. 69 0. 44
N, 0. 66 0. 39

The initial dynanonmeter rotational speed shall correspond to the
linear vehicle speed as stated in paragraphs 2.2.3. and 2.2.4. of
this annex and shall be based on the dynamic rolling radius of the
tyre.

Brake linings submtted for test shall be fitted to the rel evant
brakes and, until a fixed burnishing procedure is established, shal
be burnished to the manufacturer's instructions in agreement with
the technical service.
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If cooling air is used, the speed of the airflow at the brake shal
be:
Vair = 0. 33v

wher e:
v = vehicle test speed at initiation of braking.
Col d performance equival ence test

A comparison of the cold performance of the replacement brake |ining
assenbly and the original brake lining assenbly shall be nmade by
comparing the results of testing to the follow ng nethod.

Fromthe initial speed of 80 kmih for M and N, and 60 km'h for M
and with brake tenmperature # 100EC at the start of each application
make a m ni num of six brake applications at spaced intervals of line
pressure up to a nmean fully devel oped decel eration of 6 m s2.

Note and plot line pressure and nean fully devel oped decel eration
for each application, and determne line pressure required to
achieve 5 m s2

The repl acenent brake lining assenbly shall be considered to show
sim | ar performance characteristics to the original brake |ining
assenbly if the achieved nean fully devel oped decel erations 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 Iining assenbly.

Speed sensitivity test

Using the line pressure derived from paragraph 2.2.3.2. and with
initial brake tenperature # 100EC nmake three brake applications from
rotati onal speeds corresponding to vehicle |linear speeds of:

75, 120 kmih and 160 km h where v, exceeds 150 km h

Average the results for each group of three applications and pl ot
speed agai nst corresponding nean fully devel oped decel erati on

Mean fully devel oped decel erations recorded for the higher speeds
shall lie within 15 per cent of that recorded for the | owest speed.
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REQUI REMENTS FOR REPLACEMENT BRAKE LI NI NG ASSEMBLI ES AND DRUM BRAKE LI NI NGS

1.2.1.1. 2.

1.2.1.1.2. 1.

FOR VEHI CLES OF CATEGORIES My, N, AND N;

Vehi cl e test

Test vehicle

A vehicle which is representative of the type(s) for which the
repl acenent brake lining assenmbly approval or drum brake
lining approval is required shall be equi pped with brake
lining assenblies or drum brake linings of the type for which
approval is sought and instrumented for brake testing as

requi red by Regul ati on No. 13.

Brake linings submtted for test shall be fitted to the
rel evant brakes and, until a fixed burnishing procedure is
establ i shed, shall be burnished to the manufacturer's
instructions in agreement with the technical service.

Tests and requirenents
Conf ormance with Regul ati on No. 13

The braking system of the vehicle shall be tested according to
the requirenents for the vehicle category in question (M, N,
or N;) in Regulation No. 13, annex 4, paragraphs 1. and 2.

The applicable requirements or tests are:

Servi ce braking system
Type-0 test with engi ne di sconnected, vehicle |aden

Type-0 test with engi ne connected, vehicle unladen and | aden
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 V) -

Type-1 test according to Regulation No. 13, annex 4,
paragraphs 1.5.1. and 1.5.3.

Type-11 test

The | aden vehicle nmust be tested in such a manner that the
energy input is equivalent to that recorded in the same period
of time with the |laden vehicle driven at an average speed of
30 kmlh 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 al one.

Secondary braking system
Type-0 test with engi ne di sconnected, vehicle laden (this test

may be omtted if covered by tests according to
paragraph 1.2.2. of this annex).
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1.2.1.1.3.

1.2.1.1.3. 1.

1.2.1.2.

1.2.2. 1.

1.2.2.1. 1.

1.2.2.1. 2.

1.2.2.1.3.

Par ki ng braking system
(Only applicable if the brakes for which |lining approval is
sought are used for parking).

Downhi Il test at 18 per cent gradient, vehicle |aden

The vehicle nust satisfy all relevant requirenents stated in
Regul ation No. 13, annex 4, paragraph 2. for that category of
vehi cl e.

Addi tional requirements (split axle test)

For the tests mentioned bel ow the vehicle shall be fully | aden
and all brake applications mde with engi ne di sconnected, on a
| evel road

The vehicle service brake control system shall be equi pped
with a means of isolating front and rear axle brakes so that
either may be used independently of the other

VWhere brake lining assenbly approval or drum brake Iining
approval is required for front axle brakes the rear axle
brakes shall remain inoperative throughout the test.

VWhere brake lining assenbly approval or drum brake Iining
approval is required for rear axle brakes the front axle
brakes shall remain inoperative throughout the test.

Col d performance equival ence test

A comparison of the cold performance of the replacenent brake
lining assenbly or the replacement drum brake |ining and the
original brake Iining assenbly or the original drum brake
lining shall be made by conparing the results of testing to
the foll owi ng nethod.

Make a m ni mum of six brake applications at spaced increments
of pedal force or line pressure up to wheel |ock or
alternatively, up to a nean fully devel oped decel eration of
3.5 ms? or up to the maxi mum al | owed pedal force or up to the
maxi mum | i ne pressure froman initial speed of 45 km h and
with a brake tenperature # 100EC at the start of each
application.

Note and pl ot pedal force or line pressure and mean fully
devel oped decel eration for each application, and determ ne the
pedal force or line pressure required to achieve (if possible)
a nmean fully devel oped decel eration of 3 ms2. If this value
cannot be achieved determine alternatively the pedal force or
line pressure required to achi eve maxi mum decel erati on

The replacenent brake Iining assenbly or the replacenment drum
brake lining shall be considered to show simlar performnce
characteristics to the original brake lining assenbly or the
original drumbrake Iining if the achieved nean fully

devel oped decel erations at the same control force or line
pressure in the upper two thirds of the generated curve are
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within 15 per cent of those obtained with the original brake
Iining assenbly or the original drum brake Iining.

Speed sensitivity test

Usi ng the pedal force derived from paragraph 1.2.2.1.2. of
this annex and with initial brake tenperature # 100EC, make
three brake applications fromeach of the foll ow ng speeds:

40 kmh down to 20 knt h,
60 kmh down to 40 knih and
80 kmlh down to 60 kmih (if v $ 90 kml h)

Average the results for each group of three applications and
pl ot speed agai nst corresponding nmean fully devel oped
decel erati on.

Mean fully devel oped decel erati ons recorded for the higher
speeds shall lie within 25 per cent of that recorded for the
| owest speed.

Inertia dynanpbneter test

Test equi pnent

For the tests an inertia dynanoneter shall be equi pped with
the vehicle brake in question. The dynanoneter shall be

i nstrumented for continuous recording of rotational speed,
brake torque, pressure in the brake Iine, number of rotations
after brake application, braking time and brake rotor

t enperat ure.

Test conditions

The rotational mass of the dynanoneter shall correspond to
hal f the axle portion of 0.55 of the maxi num vehicle nmass and
the rolling radius of the largest tyre that is authorised for
that vehicle type(s).

The initial dynanoneter rotational speed shall correspond to
the |linear vehicle speed as stated in the paragraphs bel ow and
shal | be based on the dynamic rolling radius of the snallest
tyre that is authorized for that vehicle type(s).

Brake lining assenblies or drum brake |inings submtted for
the test shall be fitted to the brake and, until a fixed

burni shing procedure is established, shall be burnished to the
manufacturer's instructions in agreenent with the technica
service.

If cooling air is used, the speed of the airflow at the brake
shal | be

Vair = 0. 33v
wher e:

v = vehicle test speed at initiation of braking.
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2.1.1.5.

2.2.1.1.

2.2.1.2

2.2.1.3

2.2.1.3.1.

2.2.1.3.2.

2.2.1.3.3.

90

The actuation cylinder fitted to the brake must be of the
smal | est size that is authorized for that vehicle type(s).

Tests and requirenents
Tests derived from ECE Regul ati on No. 13
Type-0 test

Fromthe initial speed of 60 kmh with a brake tenperature

# 100EC at the start of each application make a m ni num of six
brake applications at spaced intervals of |line pressure up to
the line pressure that is permanently guaranteed by the
braki ng system of the vehicle type(s) (e.g. cut in pressure of
the conpressor). A mean fully devel oped decel eration of at

| east 5 nis? nust be achieved.

Type-0 test, high speed performance

Make three brake applications with a brake tenperature

of # 100EC at the start of each application froma 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 My and N; using the guaranteed |line pressure as
defined in paragraph 2.2.1.1. The nean val ue of the achieved
mean fully devel oped decel erations of the three applications
nmust be at |east 4 ms2

Type-1 test
Heati ng procedure

Make 20 consecutive snub applications with v; = 60 kmh and
vV, = 30 kmh with a cycle tine of 60 s starting at a brake
tenperature of # 100EC at the first application. The line
pressure shall correspond to a deceleration of 3 nis? at the
first application and nust remain constant throughout the
succeedi ng applications.

Hot performance

On conpl etion of the heating procedure the hot performance
shal | be neasured under the conditions of paragraph 2.2.1.1
above using the guaranteed line pressure as defined in
paragraph 2.2.1.1. (the tenperature conditions may be
different). The mean fully devel oped deceleration with the
heat ed brake nust not be | ess than 60 per cent of the val ue
achieved with the cold brake or 4 ms2

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 |east

2 mnutes fromthe initial speed of 60 kmih. At the begi nning
of the fifth application the brake tenperature shall be

# 100EC and the mean fully devel oped decel eration achi eved
shall be within 10 per cent of that calculated fromthe
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relation |ine pressure/deceleration of the Type-0 test at
60 kni h.

Type-11 test
Heati ng 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 kmh during a period of 12 m nutes.

Hot performance

On conpl etion of the heating procedure the hot performance
shal | be neasured under the conditions of paragraph 2.2.1.1
above using the guaranteed line pressure as defined in
paragraph 2.2.1.1. (the tenperature conditions may be
different). The mean fully devel oped deceleration with the
heat ed brake nmust not be less than 3.75 nis2.

Static test for parking performance

For the whol e range of applications determ ne the worst case
regarding input force to the brake, maxi mum vehicle mass to be
braked by one axle, and tyre radius.

Apply the brake with the input force as determ ned under
paragraph 2.2.1.5.1. above.

Put a slowy increasing torque on the dyno shaft in order to
turn the drumor disc. Measure the output torque at the brake
in the noment the dyno shaft begins to nove and cal cul ate
correspondi ng axl e braking force using the tyre radius as
determ ned under paragraph 2.2.1.5.1

The brake force nmeasured under paragraph 2.2.1.5.3. divided by
one-hal f of the vehicle mass as determ ned under
paragraph 2.2.1.5.1. nust give at |east a quotient of 0.18.

Col d performance equival ence test

A comparison of the cold performance of the replacenent brake
lining assenbly or the replacement drum brake |ining and the
original brake Iining assenbly or the original drum brake
lining shall be made by conparing 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 assenbly
or the original drum brake |ining.

The replacenent brake Iining assenbly or the replacenment drum
brake lining shall be considered to show simlar performnce
characteristics to the original brake lining assenbly or the
original drumbrake Iining if the achieved nean fully

devel oped decel erations at the sanme |line pressure in the upper
two thirds of the generated curve are within 15 per cent of
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2.2.3.1.

2.2.3.2.

2.2.2.3.

those obtained with the original brake lining assenbly or the
original drum brake Iining.

Speed sensitivity test

Usi ng the guaranteed |ine pressure as defined in

paragraph 2.2.1.1. and with initial brake tenperature # 100EC,
meke three brake applications fromeach of the follow ng
speeds:

60 kmh down to 30 knth,
80 kmh down to 60 km h, and
110 kmh down to 80 kmh (if v $ 90 kmi h).

Average the results for each group of three applications and
pl ot speed agai nst corresponding nmean fully devel oped
decel erati on.

Mean fully devel oped decel erati ons recorded for the higher

speeds shall lie within 25 per cent of that recorded for the
| owest speed.
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REQUI REMENTS FOR REPLACEMENT BRAKE LI NI NG ASSEMBLI ES
FOR VEHI CLES OF CATEGORI ES O, AND O,

General

The test method described in this annex is based on an inertia
dynanmoneter 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 sane paranmeters nmeasured as in
the inertia dynanoneter test.

Test equi pnment

For the tests an inertia dynanoneter shall be equipped with the
vehicle brake in question. The dynanmoneter shall be instrunented for
continuous recording of rotational speed, brake torque, pressure in
the brake line or actuation force, nunber of rotations after brake
application, braking time and brake rotor tenperature.

Test conditions

The rotational mass of the dynanmonmeter shall correspond to half the
rel evant axle portion of the maxi mum vehicle mass and the rolling
radius of the largest tyre that is authorized for that vehicle

type(s).

The initial dynanoneter rotational speed shall correspond to the
linear vehicle speed as stated in paragraph 3.1. of this annex and
shal | be based on the dynamic rolling radius of the smallest tyre
that is authorized for that vehicle type(s).

Brake linings submitted for the test shall be fitted to the rel evant
brake and, until a fixed burnishing procedure is established, shal
be burnished to the manufacturer’s instructions in agreenment with the
techni cal service.
If cooling air is used, the speed of the airflow at the brake shal
be:
Vair = 0. 33v
wher e:

v = vehicle test speed at initiation of braking.

The actuation device fitted to the brake nust correspond to the
vehicle installation.

Tests and requirenents

Type-0 test

Fromthe initial speed of 60 kmh with a brake tenperature # 100EC at
the start of each application make a m ni mum of six consecutive brake
applications at spaced intervals of line pressure or application
force up to the maximumline pressure or up to 6 m s2 decel eration
Repeat the | ast brake application using an initial speed of 40 kmh
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3. 2. Type-1 test

3.2.1. Heati ng procedure
The brake shall be heated with continuous braking according to the
requi rement of Regul ation No. 13, annex 4, paragraph 1.5.2. starting
with a brake rotor tenperature # 100EC.

3.2. 2. Hot performance
On conpletion of the heating procedure the hot performance from an
initial speed of 40 knm h shall be neasured under the conditions of
par agraph 3.2.1. above using the same |ine pressure or application
force (the tenperature conditions may be different). The nean fully
devel oped decel eration with the heated brake nust not be | ess than
60 per cent of the value achieved with the cold brake or 3.5 m s2.

3. 3. Col d performance equi val ence test
A comparison of the cold performance of the replacement brake I|ining
assenbly and the original brake lining assenbly shall be nade by
conparing the results of the Type-0 test as described in
par agr aph 3. 1.

3.3.1. The Type-0 test as prescribed in paragraph 3.1. shall be perfornmed
with one set of the original brake |ining assenbly.

3.3.2. The repl acement brake Iining assenbly shall be considered to show

simlar performance characteristics to the original brake |ining
assenbly if the achieved nmean fully devel oped decel erations at the
same line pressure or application force in the upper two thirds of

t he generated curve are within 15 per cent of those obtained with the
original brake Iining assenbly.
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REQUI REMENTS FOR REPLACEMENT BRAKE LI NI NG ASSEMBLI ES AND DRUM BRAKE LI NI NGS
FOR VEH CLES OF CATEGORI ES O; AND O

Test conditions

The tests prescribed in this annex may be carried out alternatively
on a test vehicle or on an inertia dynanmoneter or on a rolling road
test bench under the same conditions as nentioned in Regulation 13,
annex 11, appendi x 2, paragraphs 3.1. to 3.4.

Brake linings submtted for test shall be fitted to the rel evant
brakes and, until a fixed burnishing procedure is established, shal
be burnished to the manufacturer s instructions in agreenment with the
techni cal service.

Tests and requirenents

1. Conformance wi th Regulation No. 13, annex 11

The brakes shall be tested according to the requirenents of
Regul ati on No. 13, annex 11, appendi x 2, paragraph 3.5.

1.1, The results shall be reported in a formaccording to Regul ation
No. 13, annex 11, appendi x 3.

1.2, A conparison shall be made between these results and those obtained
with the original brake Iining assenmblies or the original drum brake
i ni ngs under the sanme conditions.

. 1. 3. The achi eved hot performance at the same input torque of the
repl acement brake |ining assenbly or the replacenment drum brake
l[ining in the Type-1 test or in the Type-II1l test (whichever is

appl i cabl e) nmust be:

(a) equal to or higher than the hot performance of the origina
brake lining assenbly or the original drum brake |ining, or

(b) at least 90 per cent of the cold performnce of the
repl acenent brake lining assenmbly or the replacenment drum
brake 1ining.

The correspondi ng stroke of the actuator nust not be $ 110 per cent
of the value achieved with the original brake lining assenbly or the
original drum brake |ining and nust not exceed the value s, as
defined in annex 11, appendi x 2, paragraph 2. of Regul ation No. 13.
In the case where the original brake Iining assenbly or drum brake

lining has been tested against the Type-Il test requirenents, the
m ni mum requi renents of Regul ation No. 13, annex 4, paragraph 1.7.2.
(Type-111 test) are applicable for the replacement brake |ining

assenbly or drum brake Iining.
. 2. Col d performance equi val ence test (Type-0)

2.1, Under the conditions of paragraph 1 of this annex and froman initia
speed of 60 kmh with a brake tenmperature # 100EC nake 6 brake
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applications at spaced intervals of control force or line pressure up
to 6.5 bar or an achi eved deceleration of 6 m s2

Not e and plot control force or line pressure and nean brake torque or
mean fully devel oped decel eration for each application

Conpare the results with those obtained with the original brake
lining assenblies or the original drum brake |inings under the sane
test conditions.

The repl acement brake lining assenbly or the replacenent drum brake
lining shall be considered to show simlar performance
characteristics to the original brake lining assenbly or the origina
drum brake lining if the achieved nean fully devel oped decel erations
at the sane 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 |ining assenbly or the original drum
brake Iining.
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REQUI REMENTS FOR REPLACEMENT BRAKE LI NI NG ASSEMBLI ES
FOR VEHI CLES OF CATEGORY L

Test conditions

A vehicle which is representative of the type(s) for which the
repl acement brake |ining assenbly approval is required shall be
equi pped with the brake |ining assenblies of the type for which
approval is requested and instrunented for brake testing as
requi red by Regul ation No. 78.

Brake |ining assenblies submtted for the test shall be fitted to
the rel evant 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 assenblies for vehicles with a
conbi ned braking systemin the meaning of paragraph 2.9. of
Regul ati on No. 78 the conbination(s) of brake Iining assenblies
for the front and the rear axle to which the approval shall be
directed nust be tested.

The conbi nati on may consi st of replacenent brake |ining assenblies
for both axles and/or a replacenent brake |lining assenbly on one
and an original brake |lining assenbly on the other axle.

Tests and requirenents

Conf ormance wi th Regul ation No. 78

The braking system of the vehicle shall be tested according to the
requi rements for the vehicle category in question (L;, L, L Ly
or Ls) in Regulation No. 78, annex 3, paragraph 1. The applicable
requi rements or tests are:

Type-0 test with engine di sconnected

The test is to be carried out only in the |laden condition. Mike a
m ni mum of six brake applications at spaced increnments of contro
force or line pressure up to wheel |ock, or up to a deceleration
of 6 ms2 or up to the maxi mum all owed control force.

Type-0 test with engine connected

Only applicable for vehicles of categories L;, L, and Ls.

Type-0 test with wet brakes

Not applicable to vehicles of category Ls or in cases of drum
brakes or fully enclosed di sc brakes not subjected to this test
during approval to Regul ation No. 78.

Type-1 test

Only applicable for vehicles of categories L;, L, and Ls.
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The vehicle nust satisfy all the relevant requirements stated in
Regul ati on No. 78, annex 3, paragraph 2 for that category of
vehi cl es.

Addi ti onal requirenments
Col d performance equi val ence test

A conparison of the cold performance of the replacenent brake
lining assenmbly and the original brake |ining assenbly 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 Iining assenbly.

The repl acement brake Iining assenbly shall be considered to show
simlar performance characteristics to the original brake |ining
assenbly if the achieved nmean fully devel oped decel erations 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
ining assenbly.

Speed sensitivity test

This test is only applicable for vehicles of categories L; L, and
Ls and shall be carried out with the |aden vehicle under the
conditions of the Type-0 test with engine disconnected. However,
the test speeds are different.

Fromthe results of the Type-0 test as described in

paragraph 2.1.1.1. determne the control force or line pressure
corresponding to the m ninumrequired nmean fully devel oped
decel eration for that category of vehicle.

Using the control force or line pressure determned in
paragraph 2.2.2.1. and with initial brake tenperature # 100EC,
make three brake applications fromeach of the foll ow ng speeds:

40 kmh, 80 kmh and 120 kmh (if v $ 130 km h)

Average the results for each group of three applications and pl ot
speed agai nst correspondi ng mean fully devel oped decel eration

Mean fully devel oped decel erations recorded for the higher speeds

shall lie within 15 per cent of that recorded for the | owest
speed.
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DETERM NATI ON OF FRI CTlI ON BEHAVI OUR BY MACHI NE TESTI NG
| NTRODUCTI ON

Sanpl es of a replacenent brake lining assenbly type shall be
tested on a machi ne capabl e of generating the test conditions and
appl ying the test procedures described in this annex.

Test results shall be evaluated to determ ne sanple friction
behavi our.

The friction behaviour of samples shall be conpared to assess
conformty with the standard registered for a replacenent brake
lining assenmbly type.

Repl acenent brake |lining assenblies for vehicles of categories M,
M, N, G, G, and L

Equi pnent

The machi ne shall be designed to accept and operate a full size
brake simlar to those fitted to the vehicle axle used for
approval testing to paragraph 5. of this Regul ation.

The disc or drumrotational speed shall be 660 + 10 1/mn 1/
wi t hout | oad and shall not fall below 600 1/m n on full | oad.

The test cycles and brake applications during the cycles to be
adj ust abl e and automati c.

Qut put torque or brake pressure (constant torque nethod) and
wor ki ng surface tenperature shall be recorded

Provi sions shall be nmade to direct cooling air across the brake at
a rate of 600 = 60 n#/ h.

Test procedure
Sanpl e preparation

The manufacturer's beddi ng schedul e shall ensure a m ni mum of

80 per cent surface contact area for pad assenblies without
exceeding a surface tenperature of 300EC and 70 per cent surface
contact area for the |eading shoe assenblies w thout exceeding a
surface tenperature of 200EC

Test schedul e
The test schedul e conprises a number of consecutive braking cycles

each containing X braking intervals of 5 seconds brake applied
foll owed by 10 seconds brake rel eased.

1/
be used.

In the case of vehicles of categories L, and L,, a | ower test speed nmay
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2.2.2.1.

2.2.2.1.1.

2.2.2.1.2.

1

The following two nethods nmay be used alternatively:

Test schedule with c

Pad assenblies

onstant pressure

The hydraulic pressure p under the piston(s) of the calliper shal

be constant follow n

p -

g the fornul a:

0.57.r,. A

My = 150 Nmfor A # 18.1 cn?
My = 300 Nmfor A > 18.1 cn?
A, = area of calliper piston(s)
r, = effective radius of disc
No of Nunber of Initial brake |Max. brake rotor |Forced
cycle br ake r ot or t enperature cool i ng
applications t enperature
X (EC) (EC)

1 1 x 10 # 60 open no

2-6 5 x 10 100 open (350) 2/ no

7 1 x 10 100 open yes

Shoe assenblies

The nmean cont act
shal

pressure at the brake |ining working surface
be constant at 22 + 6 N cn¥ calculated for a static brake

wi t hout sel f-energizing.
No of Nurmber of Initial brake |[|Max. brake rotor For ced
cycle br ake r ot or tenperature cool i ng
applications tenperature
X (EC (EC

1 1 x 10 # 60 200 yes

2 1 x 10 100 open no

3 1 x 10 100 200 yes

4 1 x 10 100 open no

2/ In the case of vehicles of category L

[imted to 350EC

reduced accordingly.
i ncreased to keep the tota

If necessary,

However ,

nunber

t he nunber
in this case

t he nunber

t he tenperature shall be
of applications per

of cycles shal

of applications constant.

cycl e must

be

be
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2.2.2.2. Test schedule with constant torque
This method applies only for pad assenblies. The brake torque
shall be constant within a tolerance of £+ 5 per cent and adjusted
to guarantee the maxi mum brake rotor tenperatures given in the
t abl e bel ow.
No of Nunber of Initial Max. brake rotor For ced
cycle br ake brake rotor tenperature cooling
applications |tenperature
X (EC) (EQ)
1 1 x5 # 60 300- 350 (200-250) 3/ no
2-4 3 x5 100 300- 350 (200-250) no
5 1 x 10 100 500- 600 (300-350) no
6-9 4 x 5 100 300- 350 (200-250) no
10 1 x 10 100 500- 600 (300-350) no
11-13 3 x5 100 300- 350 (200-250) no
14 1 x5 # 60 300- 350 (200-250) no
2.3 Eval uation of test results
Friction behaviour is determned fromthe brake torque noted at
sel ected points in a test schedule. \Were brake factor
constant, e.g. a disc brake, brake torque nmay be translated to
coefficient of friction.
2.3.1 Pad assenblies
2.3.1.1 The operational coefficient of friction (F,,) is the mean of the
val ues recorded during cycles two to seven (constant pressure
met hod) or during cycles 2-4, 6-9 and 11-13 (constant torque
nmet hod) ; neasurenment bei ng made one second after comencing the
first brake application of each cycle.
2.3.1.2 The maxi mum coefficient of friction (Fn) is the highest val ue
recorded during all cycles.
2.3.1.3 The m ni mum coefficient of friction (Fy,,) is the | owest val ue
recorded during all cycles.
2.3.2 Shoe assenblies
2.3.2.1 The nmean torque (Mean) 1S the average of the nmaxi num and nini mum
val ues of brake torque recorded during the fifth brake application
of cycles one and three.
2.3.2.2 The hot torque (M) is the mninmum brake torque devel oped during
cycles two and four. |If the tenperature exceeds 300EC during
these cycles the value at 300EC is to be taken as My.
3/ Values in brackets for vehicles of category L




E/ ECE/ 324
E/ECE/TRANS/SOSAReV'1/Add'89/Rev'1

Regul ati on No. 90

page 38

Annex 8

2.4. Acceptance criteria

2.4.1. Wth each application for approval of a brake lining assenbly type
there shall be submtted

2.4.1.1. for pad assenblies, values for Fq, Fpin Frax

2.4.1.2. for shoe assenblies, values for Mgs, and M.

2.4.2. During production of an approved brake |ining assenbly type, test
sanpl es nust denonstrate conpliance with the val ues registered
under paragraph 2.4.1. of this annex with the foll ow ng
t ol erances:

2.4.2.1. for disc brake pads:

Fo, * 15 per cent of registered value
Fin $ registered val ue
Frax # registered val ue

2.4.2.2. for sinplex drum brake |inings:

Mean £ 20 per cent of registered val ue
Mo $ registered val ue

3. Brake |ining assenblies and drum brake |inings for vehicles of
categories My, N,, N;;, G, and O

3. 1. Equi pnent

3.1.1. The machi ne shall be equipped with a disc brake of the fixed
calliper type with a cylinder dianeter of 60 nmmand a solid (not
ventil ated) disc having a dianeter of 278 + 2 mm and a thickness
of 12 mMmm = 0.5 nm A rectangul ar piece of the friction materia
with an area of 44 cn? £+ 0.5 cn? and a thickness of at |east 6 mm
shal | be attached to the backing plate.

3.1.2. The disc rotational speed shall be 660 £ 10 1/mn w thout |oad and
shall not fall below 600 1/mn on full | oad.

3.1.3. The nmean contact pressure at the brake |ining working surface
shall be constant at 75 Ncnf + 10 N cn?.

3.1.4. The test cycles and brake applications during the cycles to be
adj ust abl e and automati c.

3.1.5. Qut put torque and working surface tenperature shall be recorded.

3.1.6. Provi sions shall be nmade to direct cooling air across the brake at
a rate of 600 = 60 n¥# h.

3. 2. Test procedure

3.2.1. Sanpl e preparation

The manufacturer's beddi ng procedure shall ensure a m ni num of
80 per cent surface contact area w thout exceeding a surface
tenperature of 200EC
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Test schedul e
The test procedure conprises a nunber of consecutive braking

cycl es each containing a nunber of X braking intervals of
5 seconds brake applied followed by 10 seconds brake rel eased.

No of Number of Initial brake rotor For ced
cycle br ake tenperature cooling
applications
X (EQ

1 5 100 yes

2 5 i ncreasing # 200 no

3 5 200 no

4 5 i ncreasing # 300 no

5 5 300 no

6 3 250 yes

7 3 200 yes

8 3 150 yes

9 10 100 yes

10 5 i ncreasing # 300 no

11 5 300 no

Eval uation of test results

Friction behaviour is determned fromthe brake torque noted in
sel ected cycles of the test schedule. Brake torque shall be
translated to coefficient of friction F.

The F-val ue of each brake application shall be determ ned as the
mean val ue of the 5 seconds brake appli ed.

The operational coefficient of friction Foy i s the nean value of F
recorded for the brake applications in cycles 1 and Fqp, i s the
mean val ue of F recorded for the brake applications in cycle 9.

The maxi mum coefficient of friction Fnu is the highest value of F
recorded in an application during cycles 1 to 11 incl usive.

The mi nimum coefficient of friction F,, is the |owest value of F
recorded in an application during cycles 1 to 11 inclusive.

Acceptance criteria

Wth each application for approval of a replacenent brake lining
assenbly type or a replacenent drum brake lining type, there shal
be submitted values for Fgp, Fop2, Frin and Fr.

During production of an approved replacenent brake lining assenbly
type or replacenent drum brake |lining type, test sanpl es nust
denonstrate conpliance with the val ues regi stered under

paragraph 3.4.1. of this annex within the follow ng tol erances:

Fop1, Fopz £ 15 per cent of the registered val ue
Fiin $ registered val ue
Fax # regi stered val ue.



