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1. SCOPE
1.1. This Regulation applies to:
1.1.1. Replacement brake lining assemblies intefatagse in friction brakes forming part

of a braking system of vehicles of category M, Namd O which have a type
approval in accordance with Regulations Nos. 1318 78.

1.1.2. Replacement drum brake linings designee to/eted to a brake shoe for fitment to
and use on vehicles of category M3, N2, N3, O3 4rh@ving a type approval in
accordance with Regulation No. 13.

1.2. Replacement brake lining assemblies may beapg for fitment and use on power-
driven vehicles and trailers having type approval accordance with
Regulation No. 13 or Regulation No. 78. Replacerdeim brake linings designed
to be riveted to a brake shoe may be approvedtfoeft and use on power-driven
vehicles and trailers having type approval in adaoce with Regulation No. 13 and
classified in categories 1N, N3, O; and Q. V/

2. DEFINITIONS

For the purposes of this Regulation;

2.1. "Braking systethhas the meaning assigned in Regulation No. Ii&agpaph 2.3.;
2.2. "Friction brakémeans the part of a braking system in which tiedfs opposing the

movement of a vehicle are developed by frictiomieein a brake lining and a wheel
disc or drum moving relatively to each other;

2.3. "Brake lining assembBlymeans a component of a friction brake which issped
against a drum or disc, respectively, to produedfiletion force;

2.3.1. "Shoe assemblyneans a brake lining assembly of a drum brake;

2.3.1.1. "Shoemeans a component of a shoe assembly which sdhéebrake lining;
2.3.2. "Pad assemblyneans a brake lining assembly of a disc brake;

2.3.2.1. "Backplatemeans a component of a pad assembly which cdlelsrake lining;

1/ Inthis Regulation, references to Regulation Nbshall be deemed to refer also to any other
international rule that applies the same techmexghirements as Regulation No. 13. Referencesto
specific sections of the Regulation shall be intetgd accordingly.
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2.3.3. "Brake linin§ means the friction material component with thes and final
dimension to be fixed on to the shoe or backplate;

2.3.4. "Drum brake liningmeans a brake lining for a drum brake.

2.3.5. "Friction materidl means the product of a specified mixture of makerand

processes which together determine the charadtseridta brake lining;

2.4, "Brake lining typémeans a category of brake linings which do nffedin friction
material characteristics;

2.5. "Brake lining assembly typeeans wheel sets of brake lining assemblies wihich
not differ in brake lining type, dimension or fuitetal characteristics;

2.6. "Drum brake lining tydemeans wheel sets of brake lining components waitsr
fitment to the shoes do not differ in brake linitype, dimensions or functional
characteristics.

2.7. "Original brake liningmeans a brake lining type referenced in the ‘ehigpe

approval documentation, Regulation No. 13, Annexpdragraph 8.1./2or
Regulation No. 78, Annex 1, paragraph 5.4.;

2.8. "Original brake lining assemblyneans a brake lining assembly conforming to the
data attached to a vehicle type approval documentat

2.9. "Replacement brake lining assenibiyeans a brake lining assembly of a type
approved under this Regulation as a suitable seméplacement for an original
brake lining assembly;

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

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

2.12. "Manufacturémrmeans the organization which can assume techeisabnsibility for
the brake lining assemblies or drum brake liningd aan demonstrate that it
possesses the necessary means to achieve confofmityduction.

2/ If such brake linings are not available on thekag alternatively, brake linings listed under
paragraph 8.2. may be used.
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APPLICATION FOR APPROVAL

An application for approval of a replacemerdakie lining assembly type or a
replacement drum brake lining type for (a) spediéhbicle type(s) shall be submitted
by the manufacturer of the replacement lining asdgneplacement drum brake
lining or his duly accredited representative.

An application may be submitted by the holdfefa) vehicle type approval(s) to
Regulation No. 13 or Regulation No. 78 in respdcteplacement brake lining
assemblies or replacement drum brake linings carifgy to the type recorded in the
vehicle type approval(s) documentation.

An application for approval shall be accompdnin triplicate, by a description of
the replacement brake lining assembly or replacédrem brake lining with regard
to the items specified in Annex 1 to this Regulat@nd by the following particulars:

diagrams showing functional dimensions ef#placement brake lining assembly or
replacement drum brake lining;

an indication of the positions of the replaent brake lining assembly or
replacement drum brake lining on the vehicles fbicl approval to fit is sought.

Brake lining assemblies or drum brake liningshe type for which approval is
sought shall be made available in sufficient qugnd perform the approval tests.

The applicant shall agree with and make avlaita the technical service responsible
for conducting approval tests the suitable repradime vehicle(s) and/or brake(s).

The Competent Authority shall verify the eaiste of satisfactory arrangements for
ensuring effective control of the conformity of duxtion before type approval is
granted.

The applicant shall submit values for fantbehaviour in accordance with Annex 8,
paragraph 2.4.1. or 3.4.1. respectively of thisuRegn.

APPROVAL

If the brake lining assemblies or drum brakiegs submitted for approval pursuant
to this Regulation meet the requirements of papyf below, approval of the
replacement brake lining assembly type or replaceireim brake lining type shall
be granted.

In the case of replacement brake liningrab$ies for vehicles of category L with a
combined braking system in the meaning of paragea®iof Regulation No. 78, the
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4.2.

4.2.1.

4.2.2.

4.2.3.

4.3.

4.4,

4.5.

approval must be restricted to the brake liningaddy combination(s) on the axles
of the vehicle having been tested according to Anhef this Regulation.

To each replacement brake lining assemblydyjgeum brake lining type approved
there shall be assigned an approval number comgrikree groups of digits:

The first two digits (at present 01 for Begulation in its 01 series of amendments)
shall indicate the series of amendments incorpagdtie most recent major technical
amendments made to the Regulation at the timesoéisf the approval.

The following three digits shall indicate thrake lining type.

A suffix of three digits shall indicate thlgoe or backplate or specific dimension in
the case of drum brake linings.

The same Contracting Party may not assigsahe number to another brake lining
assembly type or drum brake lining type. The saipe approval number may cover
the use of that brake lining assembly type or douake lining type on a number of
differing vehicle types.

Notice of approval or of extension or refusfadpproval or withdrawal of approval
or production definitely discontinued of a brakenig assembly type or drum brake
lining type pursuant to this Regulation shall benawunicated to the Parties to the
1958 Agreement which apply this Regulation by mes@sform conforming to the
model in Annex 1 to this Regulation.

There shall be affixed, conspicuously andriealily accessible place, to every brake
lining assembly or drum brake lining of a type ayjyad under this Regulation, an
international approval mark consisting of:
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45.1. a circle surrounding the letter "E" followby the distinguishing number of the
country which has granted approval; 3

45.2. the number of this Regulation, followed by tetter "R", a dash and the approval
number to the right of the circle prescribed ingoumaph 4.5.1.

4.6. The approval mark referred to in paragraphabbve shall be clearly legible and be
indelible.
4.7. Annex 2 to this Regulation gives examplesiairagements of the approval mark and

approval data referred to above and in paragrapho@low.

5. SPECIFICATIONS AND TESTS

5.1. General
A replacement brake lining assembly or a replacéhem brake lining shall be so
designed and constructed that, when substitutetiéaassembly or lining originally
fitted to a vehicle, the braking efficiency of thaghicle accords with that of the
approved vehicle type.

Specifically:

€) a vehicle equipped with replacement brake djniassemblies or
replacement drum brake linings shall satisfy thé&ewvant braking

3/ 1 for Germany, 2 for France, 3 for Italy, 4 fbetNetherlands, 5 for Sweden, 6 for Belgium,
7 for Hungary, 8 for the Czech Republic, 9 for $pdiO for Serbia, 11 for the United Kingdom,
12 for Austria, 13 for Luxembourg, 14 for Switzerth 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, @1Rortugal, 22 for the Russian Federation,
23 for Greece, 24 for Ireland, 25 for Croatia, @6S3lovenia, 27 for Slovakia, 28 for Belarus, 28 fo
Estonia, 30 (vacant), 31 for Bosnia and Herzegows2safor Latvia, 33 (vacant), 34 for Bulgaria,
35 (vacant), 36 for Lithuania, 37 for Turkey, 3&gant), 39 for Azerbaijan, 40 for The former
Yugoslav Republic of Macedonia, 41 (vacant), 42tfe European Community (Approvals are
granted by its Member States using their respe&{E symbol), 43 for Japan, 44 (vacant), 45 for
Australia, 46 for Ukraine, 47 for South Africa, #8 New Zealand, 49 for Cyprus, 50 for Malta,
51 for the Republic of Korea, 52 for Malaysia, 58 fThailand, 54 and 55 (vacant), 56 for
Montenegro, 57 (vacant) and 58 for Tunisia. Subsertjnumbers shall be assigned to other
countries in the chronological order in which tihatyfy or accede to the Agreement Concerning the
Adoption of Uniform Technical Prescriptions for Wéhed Vehicles, Equipment and Parts which can
be Fitted and/or be Used on Wheeled Vehicles aacCtnditions for Reciprocal Recognition of
Approvals Granted on the Basis of these Prescriptiand the numbers thus assigned shall be
communicated by the Secretary-General of the Urltations to the Contracting Parties to the
Agreement.
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5.1.1.

5.2.

5.2.1.

prescriptions of Regulation No. 13 including thesg®ies of amendments
or Regulation No. 78 including the 01 series of admeents;

(b) a replacement brake lining assembly or a reptent drum brake lining
shall display performance characteristics simitathat of the original
brake lining assembly or original drum brake linings intended to
replace;

(c) a replacement lining assembly or a replacerdann brake lining must
possess adequate mechanical characteristics.

(d) brake linings shall not contain asbestos.

Replacement brake lining assemblies or cepi@nt drum brake linings conforming
to the type specified in vehicle type approval dneatation to Regulation No. 13 or
Regulation No. 78, are deemed to satisfy the requents of paragraph 5. of this
Regulation.

Performance requirements

Replacement brake lining assemblies forolesiof categories MM, and N

At least one set of replacement brake lining asdies) representing the type of
lining to be approved, shall be installed and tk#teat least one vehicle which is
representative of the vehicle type for which appids sought, according to the
prescriptions of Annex 3 and shall satisfy the nexuents stated in this annex. The
representative vehicle(s) shall be selected fromrathe application range using a
worst case analysig.4For speed sensitivity and cold performance\egence, one
of the two methods described in Annex 3 shall Blus

4/  Worst case analysis must include the followirghtecal characteristics (as a minimum) of
each vehicle type in the application range:
(@) Rotor diameter
(b) Rotor thickness
(c) Ventilated or solid rotor
(d) Piston diameter
(e) Tyre dynamic radius
() Vehicle mass
(g) Axle mass and percentage of braking effothefaxle
(h) Maximum speed of the vehicle
The testing conditions shall be specified in tret teport.
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Replacement brake lining assemblies andacepient drum brake linings for
vehicles of categories N, and N

At least one set of replacement brake lining agdiesor replacement drum brake
linings, representing the type of lining to be ayyad, shall be installed and tested in
at least one vehicle or a brake which is represigataf the vehicle type for which
approval is sought, according to the prescriptminnex 4, using one of the two
methods described in paragraph 1. (vehicle testinoparagraph 2. (inertia
dynamometer test) and shall satisfy the requiremetated in this annex. The
representative vehicle(s) or brake(s) shall bectstefrom among the application
range using a worst case analysis 4

Replacement brake lining assemblies forokesiof categories {and Q

Replacement brake lining assemblies shall be testearding to the prescriptions of
Annex 5 and shall satisfy the requirements statetis annex.

Replacement brake lining assemblies andacepient drum brake linings for
vehicles of categoriess@and Q

Replacement brake lining assemblies and replacednent brake linings shall be
tested according to the prescriptions of Annex @ stmall satisfy the requirements
stated in this annex. For the tests, one of tfeetimethods described in paragraph 3
of Appendix 2 to Annex 11 of Regulation No. 13 $hal used.

Replacement brake lining assemblies forokesiof category L

At least one set of replacement brake lining asfiemlrepresenting the type of
lining to be approved, shall be installed and td#teat least one vehicle which is
representative of the vehicle type for which apptds sought, according to the
prescriptions of Annex 7 and shall satisfy the remnents stated in this annex. The
representative vehicle(s) shall be selected fromranthe application range using a
worst case analysid.4

Mechanical characteristics

Replacement brake lining assemblies forokesiof categories MMa, Ni, O;,0,,
and L

Replacement brake lining assemblies otype for which approval is requested
shall be tested for shear strength according tadasa either 1ISO 6312:1981 or
ISO 6312:2001.



E/ECE/324
E/ECE/TRANS/505
Regulation No. 90
page 12

} Rev.1/Add.89/Rev.2

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

5.3.1.2. Replacement brake lining assemblies otyphe for which approval is requested
shall be tested for compressibility according tan8ard either ISO 6310:1981 or ISO
6310:2001.

The compressibility values shall not exceed 2 pet at ambient temperature and
5 per cent at 400C for pad assemblies and 2 per cent at ambientaene and
4 per cent at 20€C for shoe assemblies.

5.3.2. Replacement brake lining assemblies andaceplent drum brake linings for
vehicles of categories §IN,, N3, O3, and Q

5.3.2.1. Shear strength
This test applies only to disc brake pad assemblies

Replacement brake lining assemblies of the typeviach approval is requested
shall be tested for shear strength according todata ISO 6312:1981 or
ISO 6312:2001. Brake lining assemblies may byd#igiinto two or three parts to
match the test machine's capability.

The minimum acceptable shear strength is 250 R/cm
5.3.2.2. Compressibility

Replacement brake lining assemblies and replacedrent brake linings of the
type for which approval is requested shall be tekiecompressibility according to
Standard either ISO 6310:1981 or ISO 6310:2001at $ppecimens according to
sample type | may be used.

The compressibility values shall not exceed 2 pet at ambient temperature and
5 per cent at 400C for pad assemblies and 2 per cent at ambientaeatye and
4 per cent at 208C for shoe assemblies and drum brake linings.
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Material hardness 5
This requirement applies to drum brake lining asdess and drum brake linings.
Replacement brake lining assemblies or replacedrent brake linings of the type
for which approval is requested shall be testechémdness according to Standard
ISO 2039-2:1987.
The hardness figure for the friction material & thbbing surface shall be the mean
value out of five sample linings from different graction batches (if available) by
taking five measurements at different places ohdmake lining.

PACKAGING AND MARKING

Replacement brake lining assemblies or replacédrum brake linings conforming
to a type approved in accordance with this Regutaghall be marketed in axle sets.

Each axle set shall be contained in a seaekigge constructed to show previous
opening.

Each package shall display the following infation:

the quantity of replacement brake liningeadslies or replacement drum brake
linings in the package;

manufacturer's name or trade mark;

make and type of replacement brake linirsgmablies or replacement drum brake
linings;

the vehicles/axles/brakes for which the eotstare approved,;

the approval mark.

Each package shall contain fitting instructioim an official ECE language,
supplemented by the corresponding text in the laggof the country where it is

sold:

with particular reference to auxiliary parts

5/ This test is included for conformity of productipurposes. Minimum values and the
tolerances to be agreed with the Technical Service.
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6.4.2.

6.4.3.

6.4.4.

6.5.

6.5.1.

6.5.2.

6.5.3.

7.1.

7.1.1.

7.1.2.

stating that replacement brake lining aséiesbr replacement drum brake linings
should be replaced in axle sets;

with, in the case of replacement drum biakags, a general statement calling
attention to the following points:

the integrity of the shoe platform, abutment anapi

freedom of the shoe from distortion, deformatiod aarrosion;

the type and size of rivet to be used;

the required riveting tools and forces.

with, additionally, in the case of combinegking systems in the meaning of
paragraph 2.9. of Regulation No. 78 giving the appd brake lining assembly

combination(s).

Each replacement brake lining assembly oraogphent drum brake lining shall
display permanently one set of approval data:

the approval mark;

the date of manufacture, at least monthyaad or batch number,

make and type of brake lining.

MODIFICATIONS AND EXTENSION OF APPROVAL OF THE
REPLACEMENT BRAKE LINING ASSEMBLY OR THE REPLACEMEN
DRUM BRAKE LINING

Every modification of the replacement brakenky assembly type or replacement
drum brake lining type shall be notified to the awistrative department which
granted the type approval. The department mayéftaer:

consider that the modifications made areelylto have appreciable adverse effects
and that in any event the brake lining assemblyrom brake lining still complies
with the requirements; or

require a further test report from the téchlrservice responsible for conducting the
tests.
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Confirmation or refusal of approval, specitythe alterations, shall be notified by
the procedure specified in paragraph 4.4. abotret®arties to the 1958 Agreement
applying this Regulation.

The Competent Authority issuing the extensminapproval shall assign a
series number for such an extension and informetifethe other Parties to
the 1958 Agreement applying this Regulation by rsezra communication form
conforming to the model in Annex 1 to this Reguiati

CONFORMITY OF PRODUCTION

Replacement brake lining assemblies or replacédrum brake linings approved to
this Regulation shall be so manufactured as toaranfo the type approved.

Original brake lining assemblies or originalm brake linings being the subject of
an application under paragraph 3.2. are deemedaitisfysthe requirements of
paragraph 8.

To verify that the requirements of paragragh 8re met, suitable controls of the
production shall be applied. These shall encomibeessontrol of raw materials and
components used.

The holder of an approval shall in particular:

ensure that for each replacement brakegliagsembly type or replacement drum
brake lining type at least the relevant tests pilesd in paragraph 5.3. and a friction
behaviour test as prescribed in Annex 8 to thisuRemn are carried out on a
statistically controlled and random basis in acaam® with a regular quality
assurance procedure;

ensure existence of procedures for theteféecontrol of the quality of products;

have access to the control equipment neggssa&hecking the conformity of each
approved type;

analyse the results of each type of testdar to verify and ensure the consistency of
the product characteristics, making allowance fariation of an industrial
production;

ensure that data of test results are redoadd that annexed documents remain
available for a period to be determined in agredméh the administrative service;

ensure that any samples or test piecesgexidence of non-conformity with the
type of test considered shall give rise to anosiaenpling and another test. All the
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8.5.

8.5.1.

8.5.2.

8.5.3.

8.5.4.

8.5.5.

9.1.

9.2.

10.

necessary steps shall be taken to re-establisbotifermity of the corresponding
production.

The Competent Authority which has granted-gperoval may at any time verify the
conformity control methods applicable to each potiden unit.

In every inspection, the test books andycthdn survey records shall be presented
to the visiting inspector.

The inspector may take samples at randornetdested in the manufacturer's
laboratory. The minimum number of samples may lierdened according to the
results of the manufacturer's own verification.

When the quality level appears unsatisfgaomwhen it seems necessary to verify
the validity of the tests carried out in applicatiof paragraph 8.5.2. the inspector
shall select samples to be sent to the technicatsevhich has conducted the type
approval tests.

The Competent Authority may carry out arsggerescribed in this Regulation.

The normal frequency of inspections authearizy the Competent Authority shall be
one per year. In the case where negative reswdtseaorded during one of these
visits, the Competent Authority shall ensure tHat@cessary steps are taken to re-
establish the conformity of production as rapidiypassible.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a replaoebrake lining assembly type or drum
brake lining type pursuant to this Regulation maylithdrawn if the requirements
laid down in paragraph 8.1. above are not compliita,

If a Contracting Party to the Agreement appythis Regulation withdraws an
approval it has previously granted, it shall foritivgo notify the other Contracting
Parties applying this Regulation, by means of aroamication form conforming to
the model in Annex 1 to this Regulation.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceasemamufacture a replacement brake
lining assembly type or drum brake lining type aqgwed in accordance with this
Regulation, he shall so inform the authority whigptanted the approval. Upon
receiving the relevant communication that authasftgll inform thereof the other
Parties to the 1958 Agreement applying this Regulatby means of a
communication form conforming to the model in Anrieto this Regulation.
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NAMES AND ADDRESSES OF TECHNICAL SERVICES RESREIBLE FOR
CONDUCTING APPROVAL TESTS, AND OF ADMINISTRATIVE
DEPARTMENTS

The Contracting Parties to the 1958 Agreement whjgbly this Regulation shall
communicate to the United Nations secretariat thees and addresses of the
Technical Services responsible for conducting apgdrotests and of the
Administrative Departments which grant approval é&mdavhich forms certifying
approval or extension or refusal or withdrawal g@val, or production definitely
discontinued, issued in other countries, are tedmg.

TRANSITIONAL PROVISIONS

No Contracting Party shall refuse to granprapals under this Regulation as
amended by the 01 series of amendments.

As from 1 January 1995, Contracting Partgsyéng this Regulation shall grant
approvals only if the replacement brake lining agslg or the replacement drum
brake lining approved meets the requirements efRi@gulation as amended by the
01 series of amendments.

Contracting Parties applying this Regulasiball continue to allow fitting or use on
a vehicle in use of a replacement brake liningras$gapproved to this Regulation
in its original, unamended form.
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COMMUNICATION

(Maximum format: A4 (210 x 297 mm))

issued by : Name of administration:

concerning; 2 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a replacement brake lining assembly or replacenarum brake lining pursuant to
Regulation No. 90

Approval No. ....... Extension No. .......
1. Applicant’s NamMe and addrESS ............cceeeeemerrrriimiii e
2. Manufacturer's Name and addreSS .........ooiviiiiiiiiiiiiiie e
3 Make and type of brake lining assembly/drum eraking 2...............ccccvvvvvvveiiiiiiiieinennn.
4, Make and type of brake liNiNg ..........oov oo,
5. Vehicles/axles/brakes for which the brake lirisgembly type/drum brake lining type
gualifies as original brake lining assembly/origideum brake lining:.............ocoovvvvvvinnnnn.
6. Vehicles/axles/brakes for which the brake lirisgembly type/drum brake lining type

gualifies as replacement brake lining assemblydiagrhent drum brake lining: ................
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6.1. additionally in the case of combined brakigstams in the meaning of paragraph 2.9.

of Regulation No. 78, approved brake lining assgmbmbination(s): ..........ccccceevuunnnene.

7. Submitted fOr aQPPrOVAL ON..........oiiii e
8. Technical service responsible for approval testS...........cccviiiiiiiiiiieiee e
8.1. Date Of tESE FEPOIt .. ..ot
8.2. NUMDbBEr Of tESE FEPOI. ... anaaaes
9. Approval granted/extended/refused/withdrawn 2
10. PLACE ..eeeeie et e e ———— et e e e e e e rraaaaeaa s
11. D2 (<SP PP PP
12. SIGNALUIE ... ————————————
13. Annexed to this communication is a list of doemts in the approval file deposited at

the administrative services having delivered thereyal and which can be obtained
upon request.

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

2/  Strike out what does not apply.
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Annex 2
ARRANGEMENTS OF THE APPROVAL MARK AND APPROVAL DAA

(See paragraph 4.7. of this Regulation)

I
< %m>
(o)
o
By
1
o
—h
o
N
~
S~
(o)
o
—r
5

a =8 mm min.

The above approval mark shows that the item coeddnas been approved in the Netherlands (E4)
pursuant to Regulation No. 90. In this illustrattbe first two digits of the approval number irade

that Regulation No. 90 already included the 0lesef amendments when the approval number was
granted; the following three digits are those alted by the approval authority to the brake lining
type, and the suffix digits are those allocatethigyapproval authority to the shoe or backplatié. A
eight digits together comprise the approval nunfitiethat replacement brake lining assembly type.
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Example of pad assembly marking

Make and type of brake lining

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

Approval mark

Example of shoe assembly marking

Make and type of brake lining

Date of assembly manufacture and
manufacturer’'s name or trade mark
Approval mark

Example of drum brake lining marking

Make and type of brake lining

Date of manufacture

Approval mark

Note Positions of markings and mutual positions of kiregs shown in the examples are not
mandatory.
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Annex 3

REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBES FOR VEHICLES
OF CATEGORIES M, Mz AND N;

1. Conformance with Regulation No. 13

Compliance with the requirements of Regulation N® shall be demonstrated in a

vehicle test.
1.1. Vehicle preparation
1.1.1. Test Vehicle

A vehicle which is representative of the type(s)yich the replacement brake lining
assembly approval is required shall be equippet thi¢ replacement brake lining
assemblies of the type for which approval is retpeeand instrumented for brake
testing as required by Regulations Nos. 13 and 13-H

Brake linings submitted for test shall be fittedhe relevant brakes and, until a fixed
burnishing procedure is established, shall be bbhed to the manufacturer's
instructions in agreement with the technical sexvic

1.1.2. Bedding (burnishing) procedure
1.1.2.1. General conditions

Brake lining assemblies submitted for test shaliitbed to the relevant brakes. In the
case of replacement brake lining assemblies, nakeldmings must be used. Drum
brake linings may be machined to achieve the besgiple initial contact between the
linings and drum(s). The test vehicle shall béy/fladen.

Original brake lining assemblies used for comperi®st and already fitted to the test
vehicle may be used provided they are in a goodition and have not been worn out

by more than 20 per cent of the initial thickneBkey must not show damages, cracks,
excessive corrosion or signs of overheating. T8te|ll be bedded to the procedure
described below.

1.1.2.2. Procedure
Perform a minimum 50 km driving distance and astel00 brake applications at

varying decelerations (at least between 1 m/s2 amd/s?) with initial speeds
between 50 km/h and 120 km/h. A temperature rhegeeen 250 °C and 500 °C for



1.1.2.3.

1.2.

1.2.1.

1.2.1.1.

1.2.1.2.

1.2.1.3.

1.2.2.

1.2.2.1.

1.2.3.

1.2.3.1.
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pad assemblies or between 150 °C and 250 °C fan dritake lining assemblies
(measured at the rubbing surface of the disc anjimust be achieved at least 3 times
during the bedding procedure. Temperatures musteroeed 500 °C for pad
assemblies and 250 °C for drum brake lining assesbl

Performance check
By braking only one axle at a time perform 5 braplications from 70 km/h
to 0 km/h (front axle) and 45 km/h to O km/h (reale) at a line pressure of 4 Mpa 1/
and with an initial temperature of 100 °C for eatbp. The 5 consecutive non-
monotonic results must remain within the toleramic®.6 m/s? (front axle) or 0.4 m/s?
(rear axle) of their mean fully developed decelerat
If this requirement is not fulfilled the beddingpedure according to paragraph 1.1.2.2.
must be extended and the performance check acgaparagraph 1.1.2.3. must be
repeated.

The braking system of the vehicle shall et according to the requirements for the
vehicle category in question (MM, or N;) in Regulation No. 13, Annex 4,
paragraphs 1. and 2. The applicable requiremenests are:

Service braking system

Type-0 test with engine disconnectedickeliaden

Type-0 test with engine connected, vehichladen and laden, according to
Regulation No. 13, Annex 4, paragraphs 1.4.3.ab(sty test) and 1.4.3.2. (only the
test with initial speed v = 0.8,y

Type-| test

Secondary braking system

Type-0 test with engine disconnectedickelladen (this test may be omitted in cases
where it is obvious that the requirements are mgt,diagonal split braking system)

Parking braking system
(Only applicable if the brakes for which lining appal is sought are used for parking).

Downhill test at 18 per cent gradienhieke laden

1/ For other than hydraulic braking systems an ejaivt input value should be used.
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1.3.

2.1.

2.1.1.

21.1.1.

21.1.2.

The vehicle must satisfy all the relevantuiegents stated in Regulation No. 13,
Annex 4, paragraph 2. for that category of vehicles

Additional requirements

Compliance with the additional requirements shallemonstrated by using one of the
two following methods:

Vehicle test (split axle test)

For this test the vehicle shall be fully laden atithrake applications made with engine
disconnected, on a level road.

The vehicle service brake control system shallchepped with a means of isolating
front and rear axle brakes so that either may bd irglependently of the other.

Where brake lining assembly approval is requiregdrant axle brakes the rear axle
brakes shall remain inoperative throughout the test

Where brake lining assembly approval is requireddar axle brakes the front axle
brakes shall remain inoperative throughout the test

Cold performance equivalence test

A comparison of the cold performance of the repiameat brake lining assembly and
the original brake lining assembly shall be madedmparing the results of testing to
the following method.

Make a minimum of six brake applicatiahspaced increments of pedal effort or line
pressure up to wheel lock or, alternatively, ua toean fully developed deceleration of
6 m/$ or up to the allowed maximum pedal force for tlaegory of vehicle in
guestion from an initial speed as given in theddddlow:

Vehicle category Test speed in km/h
front axle rear axle

M; 70 45

M5 50 40

N1 65 50

The initial brake temperature at the start of esmblication shall be 100°C.

Note and plot pedal force or line pressurd mean fully developed deceleration for
each application, and determine the pedal fort@@pressure required to achieve (if
possible) a mean fully developed decelerationrof$ for front axle brakes and 3 rfi/s



2.1.1.3.

2.1.2.

2.1.2.1.

2.1.2.2.

2.1.2.3.

2.2.

2.2.1.

2.2.2.

2.2.2.1.
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for rear axle brakes. If these values cannot béeged with the maximum allowed
pedal force determine alternatively the pedal fordéne pressure required to achieve
maximum deceleration.

The replacement brake lining assemblyl db& considered to show similar
performance characteristics to the original braked assembly if the achieved mean
fully developed decelerations at the same contnalef or line pressure in the upper
two thirds of the generated curve are within 15 quart of those obtained with the
original brake lining assembly.

Speed sensitivity test
Using the pedal force derived from panaigra.1.1.2. of this annex and with initial
brake temperature 100 °C, make three brake applications from eatheofollowing

speeds:

(@ Front axle 65, 100 km/h and additionally 13%/lk where wax exceeds
150 km/h.

(b) Rear axle 45, 65 km/h and additionally 90 kmutrere vha.x exceeds 150 km/h.

Average the results for each group oédhapplications and plot speed against
corresponding mean fully developed deceleration.

Mean fully developed decelerations reedfdr the higher speeds shall lie within 15
per cent of that recorded for the lowest speed.

Inertia dynamometer test

Test equipment

For the tests an inertia dynamometer shall be eegdipvith the vehicle brake in
question. The dynamometer shall be instrumentedcémtinuous recording of
rotational speed, brake torque, pressure in thieebline, number of rotations after
brake application, braking time and brake rotorgerature.

Test conditions

The rotational mass of the dynamomett sbrrespond to half the axle portion of the

maximum vehicle mass as listed in the table belod ta the rolling radius of the
largest tyre that is authorized for that vehicleets).
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2.2.2.2.

2.2.2.3.

Axle portion of maximum vehicle
Vehicle category mass
front rear
M, 0.77 0.32
M, 0.69 0.44
N1 0.66 0.39

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

Brake linings submitted for test shallfibeed to the relevant brakes and bedded
(burnished) according to the following procedure:

Burnishing Phase 1, 64 snubs from 80 km/h to 3thlkahvarying line pressures:

Rear axle Rear axle

Parameter Front axle Disc brake Drum brake
Number of snubs per cycle 32 32 32
Brake speed (km/h) 80 80 80
Release speed (km/h) 30 30 30
Initial brake temperature (°C) <100 <100 <80
Final brake temperature (°C) Open Open Open
Pressure snub 1 (kPa) 1 500 1 500 1 500
Pressure snub 2 (kPa) 3 000 3000 3 000
Pressure snub 3 (kPa) 1 500 1500 1 500
Pressure snub 4 (kPa) 1 800 1 800 1 800
Pressure snub 5 (kPa) 2 200 2 200 2 200
Pressure snub 6 (kPa) 3 800 3800 3 800
Pressure snub 7 (kPa) 1 500 1500 1 500
Pressure snub 8 (kPa) 2 600 2 600 2 600
Pressure snub 9 (kPa) 1 800 1 800 1 800
Pressure snub 10 (kPa) 3 400 3 400 3 400
Pressure snub 11 (kPa) 1 500 1 500 1 500
Pressure snub 12 (kPa) 2 600 2 600 2 600
Pressure snub 13 (kPa) 1 500 1 500 1 500
Pressure snub 14 (kPa) 2 200 2 200 2 200
Pressure snub 15 (kPa) 3 000 3000 3 000
Pressure snub 16 (kPa) 4 600 4 600 4 600
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Rear axle Rear axle

Parameter Front axle Disc brake Drum brake
Pressure snub 17 (kPa) 2 600 2 600 2 600
Pressure snub 18 (kPa) 5100 5100 5100
Pressure snub 19 (kPa) 2 200 2 200 2 200
Pressure snub 20 (kPa) 1 800 1 800 1 800
Pressure snub 21 (kPa) 4 200 4 200 4 200
Pressure snub 22 (kPa) 1500 1 500 1500
Pressure snub 23 (kPa) 1800 1 800 1800
Pressure snub 24 (kPa) 4 600 4 600 4 600
Pressure snub 25 (kPa) 2 600 2 600 2 600
Pressure snub 26 (kPa) 1500 1 500 1500
Pressure snub 27 (kPa) 3 400 3 400 3 400
Pressure snub 28 (kPa) 2 200 2 200 2 200
Pressure snub 29 (kPa) 1800 1 800 1800
Pressure snub 30 (kPa) 3 000 3 000 3 000
Pressure snub 31 (kPa) 1 800 1 800 1 800
Pressure snub 32 (kPa) 3800 3 800 3800
Number of cycles 2 2 2

Burnishing Phase 2, 10 stops from 100 km/h to 3hkat 0.4 g deceleration and

increasing initial temperatures:

Rear axle

Rear axle

Parameter Front axle Disc brake Drum brake
Number of stops per cycle 10 10 10
Brake speed (km/h) 100 100 100
Release speed (km/h) <5 <5 <5
Deceleration level (g) 0.4 0.4 0.4
Maximum pressure (kPa) 16 000 16 000 10 000
Initial temperature 1 (°C) <100 <100 <100
Initial temperature 2 (°C) <215 <215 <151
Initial temperature 3 (°C) <283 <283 <181
Initial temperature 4 (°C) < 330 <330 < 202
Initial temperature 5 (°C) < 367 < 367 <219
Initial temperature 6 (°C) < 398 < 398 <232
Initial temperature 7 (°C) <423 <423 < 244
Initial temperature 8 (°C) <446 <446 <254
Initial temperature 9 (°C) < 465 < 465 < 262
Initial temperature 10 (°C) <483 <483 <270
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Rear axle  Rear axle
Parameter Front axle Disc brake Drum brake
Number of cycles | 1 | 1 | 1
Recovery, 18 snubs from 80 km/h to 30 km/h at firesssure of 3 000 kPa:
Rear axle Rear axle
Parameter Front axle Disc brake Drum brake
Number of stops per cycle 18 18 18
Brake speed (km/h) 80 80 80
Release speed (km/h) 30 30 30
Pressure (kPa) 3000 3000 3000
Initial brake temperature (°C) <100 <100 <80
Final brake temperature (°C) Open Open Open
Number of cycles 1 1 1
2.2.2.4. Perform 5 brake applications from 80 kio/B km/hat a line pressure of 4 MPa and
with an initial temperature of 100 °C for each stdjme 5 consecutive non-monotonic
results must remain within the tolerance of 0.62rofstheir mean fully developed
deceleration.
If this requirement is not fulfilled the first gaof the bedding procedure "Burnishing
Phase 1" must be repeated until the required padoce stability is achieved.
2.2.5. The use of cooling air is permitted. Theesp of the airflow during the brake
application at the brake shall be:
Vair = 033 V
where:
v = vehicle test speed at initiation of braking.
2.2.3. Cold performance equivalence test
A comparison of the cold performance of the reptaeet brake lining assembly and
the original brake lining assembly shall be madedipparing the results of testing to
the following method.
2.2.3.1. From the initial speed of 80 km/h for &d N and 60 km/h for Mand with brake

temperatures 100°C at the start of each application make a minimdirsixobrake
applications at spaced intervals of line pressyvetas a mean fully developed
deceleration of 6 m?s
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Note and plot line pressure and meay fiéVeloped deceleration for each application,
and determine line pressure required to achievésb m

The replacement brake lining assemblyll & considered to show similar
performance characteristics to the original brakiad assembly if the achieved mean
fully developed decelerations at the same controkfor line pressure in the upper two
thirds of the generated curve are within 15 pet oéthose obtained with the original
brake lining assembly.

Speed sensitivity test

Using the line pressure derived from paaly 2.2.3.2. and with initial brake
temperaturec 100 °C make three brake applications from rotaiospeeds
corresponding to vehicle linear speeds of:

(@ 75, 120 km/h and additionally 160 km/h wherg,exceeds 150 km/h.

Average the results for each group oédhapplications and plot speed against
corresponding mean fully developed deceleration.

Mean fully developed decelerations reedrtbr the higher speeds shall lie within
15 per cent of that recorded for the lowest speed.
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Annex 4

REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBLEAND DRUM
BRAKE LININGS FOR VEHICLES OF CATEGORIES MN, AND N3

1. Vehicle test
1.1. Test vehicle

A vehicle which is representative of the type(s)vitnich the replacement brake
lining assembly approval or drum brake lining amailois required shall be
equipped with brake lining assemblies or drum biakegs of the type for which

approval is sought and instrumented for brake rigstas required by

Regulation No. 13.

Brake linings submitted for test shall be fittedthe relevant brakes and, until a
fixed burnishing procedure is established, shalblmmished to the manufacturer's
instructions in agreement with the technical sexrvic

1.2. Tests and requirements
1.2.1. Conformance with Regulation No. 13
1.2.1.1. The braking system of the vehicle shatklseed according to the requirements for

the vehicle category in question {M\, or Ns) in Regulation No. 13, Annex 4,
paragraphs 1. and 2. The applicable requiremeriests are:

1.2.1.1.1. Service braking system

12.1.1.1.1. Type-0 test with engine disconnecteticle laden

1.2.1.1.1.2. Type-0 test with engine connected,ckehunladen and laden, according to
Regulation No. 13, Annex 4, paragraphs 1.4.3.ab{sty test) and 1.4.3.2. (only
the test with initial speed v = 0.8 ).

1.2.1.1.13. Type-I test according to Regulation N&y Annex 4, paragraphs 1.5.1. and 1.5.3.



1.21.1.1.4.
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Type-Il test

The laden vehicle must be tested in such a mativarthe energy input is
equivalent to that recorded in the same periodred tvith the laden vehicle driven
at an average speed of 30 km/h on a 2.5 per cevri-doadient for a distance of
6 km with the gear disengaged, the braking enezmgiiaken by the service brakes
alone.

Secondary braking system

Type-0 test with engine disconnectedijcle laden (this test may be omitted if
covered by tests according to paragraph 1.2.2igfnnex).

Parking braking system
(Only applicable if the brakes for which liningppval is sought are used for
parking).

Downhill test at 18 per cent gradigahicle laden

The vehicle must satisfy all relevant reguents stated in Regulation No. 13,
Annex 4, paragraph 2. for that category of vehicle.

Additional requirements (split axle test)

For the tests mentioned below the vehicle shalfubtg laden and all brake
applications made with engine disconnected, owel l®ad.

The vehicle service brake control system shall feipped with a means of
isolating front and rear axle brakes so that eithay be used independently of the
other.

Where brake lining assembly approval or drum bfislkeg approval is required for
front axle brakes the rear axle brakes shall renmaiperative throughout the test.

Where brake lining assembly approval or drum bfiglkeg approval is required for
rear axle brakes the front axle brakes shall reimaiperative throughout the test.

Cold performance equivalence test

A comparison of the cold performance of the regtaent brake lining assembly or
the replacement drum brake lining and the origbrake lining assembly or the
original drum brake lining shall be made by compauthe results of testing to the
following method.
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1.2.2.1.1.

1.2.2.1.2.

1.2.2.1.3.

1.2.2.2.

1.2.2.2.1.

1.2.2.2.2.

1.2.2.2.3.

2.1.

Make a minimum of six brake applicatiahspaced increments of pedal force or
line pressure up to wheel lock or, alternativelg, to a mean fully developed
deceleration of 3.5 mfor up to the maximum allowed pedal force or uphe®
maximum line pressure from an initial speed of 4B/tk and with a brake
temperature 100°C at the start of each application.

Note and plot pedal force or line pressmd mean fully developed deceleration for
each application, and determine the pedal fortie®pressure required to achieve
(if possible) a mean fully developed deceleratib m/<. If this value cannot be
achieved determine alternatively the pedal fordamerpressure required to achieve
maximum deceleration.

The replacement brake lining assembilgereplacement drum brake lining shall
be considered to show similar performance charatts to the original brake
lining assembly or the original drum brake linidgthe achieved mean fully
developed decelerations at the same control farieeopressure in the upper two
thirds of the generated curve are within 15 pet cérthose obtained with the
original brake lining assembly or the original drbnake lining.

Speed sensitivity test

Using the pedal force derived from paxply 1.2.2.1.2. of this annex and with
initial brake temperature 100°C, make three brake applications from each of the
following speeds:

40 km/h down to 20 km/h,
60 km/h down to 40 km/h and
80 km/h down to 60 km/h (ifax= 90 km/h)

Average the results for each group metapplications and plot speed against
corresponding mean fully developed deceleration.

Mean fully developed decelerations r@edifor the higher speeds shall lie within
25 per cent of that recorded for the lowest speed.

Inertia dynamometer test

Test equipment

For the tests an inertia dynamometer shall beppguai with the vehicle brake in
guestion. The dynamometer shall be instrumenteadatinuous recording of
rotational speed, brake torque, pressure in theeldnae, number of rotations after
brake application, braking time and brake rotorgerature.
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Test conditions

The rotational mass of the dynamometdratraespond to half the axle portion of
0.55 of the maximum vehicle mass and the rollirdius of the largest tyre that is
authorised for that vehicle type(s).

The initial dynamometer rotational speldllscorrespond to the linear vehicle
speed as stated in the paragraphs betowd shall be based on the mean of the
dynamic rolling radii of the largest and smallases$ authorized for that vehicle

type(s).

Brake lining assemblies or drum brakentisisubmitted for the test shall be fitted
to the brake and, until a fixed burnishing procedig established, shall be
burnished to the manufacturer's instructions iea@grent with the technical service.

If cooling air is used, the speed of tinkoav at the brake shall be:
Vair = 033V

where:
v = vehicle test speed at initiation of braking.

The actuation cylinder fitted to the brakast be of the smallest size that is
authorized for that vehicle type(s).

Tests and requirements
Tests derived from Regulation No. 13
Type-0 test

From the initial speed of 60 km/h with a brakeperaturec 100°C at the start of
each application make a minimum of six brake apgpilbms at spaced intervals of
line pressure up to the line pressure that is peemidy guaranteed by the braking
system of the vehicle type(s) (e.g. cut in pressfitbe compressor). A mean fully
developed deceleration of at least 5’mfsist be achieved.

Type-0 test, high speed performance

Make three brake applications with a brake tentpesaof< 100°C at the start of
each application from a speed of 100 km/h whereayapis directed to vehicles of
category N and 90 km/h where approval is directed to vehiofesategories M
and N using the guaranteed line pressure as definearagpaph 2.2.1.1. The
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2.2.13

2.2.1.3.1.

2.2.1.3.2.

2.2.1.3.3.

22.14

2.2.1.4.1.

2.2.1.4.2.

mean value of the achieved mean fully developectldeations of the three
applications must be at least 4 fn/s

Type-| test
Heating procedure

Make 20 consecutive snub applications witk-\60 km/h and ¥= 30 km/h with a
cycle time of 60 s starting at a brake temperatticel1 00°C at the first application.
The line pressure shall correspond to a deceterafi3 m/$ at the first application
and must remain constant throughout the succeegiplications.

Hot performance

On completion of the heating procedure the hotoperance shall be measured
under the conditions of paragraph 2.2.1.1. aboveyuke guaranteed line pressure
as defined in paragraph 2.2.1.1. (the temperaturditons may be different). The

mean fully developed deceleration with the heatedkdo must not be less than
60 per cent of the value achieved with the col&kémr 4 m/s.

Recovery

Starting 120 s after the hot performance braké&agion make 5 full stops with the
line pressure used in paragraph 2.2.1.3.1. abodewath intervals of at least
2 minutes from the initial speed of 60 km/h. Agtbeginning of the fifth
application the brake temperature shalkhiEO°C and the mean fully developed
deceleration achieved shall be within 10 per cétitai calculated from the relation
line pressure/deceleration of the Type-0 test drb.

Type-Il test

Heating procedure

The brakes shall be heated by constant brakinguéorcorresponding to a
deceleration of 0.15 nf/sat a constant speed of 30 km/h during a period of
12 minutes.

Hot performance

On completion of the heating procedure the hotoperance shall be measured

under the conditions of paragraph 2.2.1.1. aboveyuke guaranteed line pressure
as defined in paragraph 2.2.1.1. (the temperatmditons may be different). The
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mean fully developed deceleration with the heatedkdo must not be less than
3.75 m/S.

Static test for parking performance

For the whole range of applicationseitge the worst case regarding input force
to the brake, maximum vehicle mass to be brakeahleyaxle, and tyre radius.

Apply the brake with the input force determined under paragraph 2.2.1.5.1.
above.

Put a slowly increasing torque on theodshaft in order to turn the drum or disc.
Measure the output torque at the brake in the mbthemlyno shaft begins to move
and calculate corresponding axle braking forcegigtie tyre radius as determined
under paragraph 2.2.1.5.1.

The brake force measured under paragaph.5.3. divided by one-half of the
vehicle mass as determined under paragraph 2 2.in8st give at least a quotient
of 0.18.

Cold performance equivalence test

A comparison of the cold performance of the regtaent brake lining assembly or
the replacement drum brake lining and the origbrake lining assembly or the
original drum brake lining shall be made by compathe results of the Type-0 test
as described in paragraph 2.2.1.1.

The Type-0 test as prescribed in parag2ghh.1. shall be performed with one set
of the original brake lining assembly or the oraidrum brake lining.

The replacement brake lining assemblii@réplacement drum brake lining shall
be considered to show similar performance charattex to the original brake

lining assembly or the original drum brake linirfgthe achieved mean fully

developed decelerations at the same line pressuteiupper two thirds of the

generated curve are within 15 per cent of thosainédtl with the original brake

lining assembly or the original drum brake lining.
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2.2.3. Speed sensitivity test

2.2.3.1. Using the guaranteed line pressure asatein paragraph 2.2.1.1. and with initial
brake temperature 100°C, make three brake applications from each of the
following speeds:
60 km/h down to 30 km/h,
80 km/h down to 60 km/h, and
110 km/h down to 80 km/h (ifaax= 90 km/h).

2.2.3.2. Average the results for each group ofettapplications and plot speed against
corresponding mean fully developed deceleration.

2.2.2.3. Mean fully developed decelerations reabfdethe higher speeds shall lie within

25 per cent of that recorded for the lowest speed.
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REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBLIE
FOR VEHICLES OF CATEGORIES AND O,

1. General

The test method described in this annex is basednomertia dynamometer test.
Alternatively the tests may be carried out on awekicle or on arolling road test bench
provided that the same test conditions are achiamddhe same parameters measured
as in the inertia dynamometer test.

2. Test equipment

For the tests an inertia dynamometer shall be eegdipvith the vehicle brake in
guestion. The dynamometer shall be instrumentedcémtinuous recording of
rotational speed, brake torque, pressure in thesdiae or actuation force, number of
rotations after brake application, braking time anake rotor temperature.

2.1. Test conditions

2.1.1. The rotational mass of the dynamometer stualespond to half the relevant axle
portion of the maximum vehicle mass and the rolliagius of the largest tyre that is
authorized for that vehicle type(s).

2.1.2. The initial dynamometer rotational speedl sloarespond to the linear vehicle speed as
stated in paragraph 3.1. of this annex and shdlaked on the dynamic rolling radius of
the smallest tyre that is authorized for that viehigpe(s).

2.1.3. Brake linings submitted for the test shalfitied to the relevant brake and, until a fixed
burnishing procedure is established, shall be bbed to the manufacturer's
instructions in agreement with the technical servic

2.1.4. If cooling air is used, the speed of théair at the brake shall be:
Vair = 0-33V

where:
v = vehicle test speed at initiation of braking.

2.1.5. The actuation device fitted to the braketrnosrespond to the vehicle installation.
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3. Tests and requirements
3.1. Type-0 test

From the initial speed of 60 km/h with a brake temapure< 100°C at the start of each
application make a minimum of six consecutive braelications at spaced intervals
of line pressure or application force up to the imam line pressure or up to 6 M/s
deceleration. Repeat the last brake applicatiomgusin initial speed of 40 km/h.

3.2. Type-| test
3.2.1. Heating procedure

The brake shall be heated with continuous brakowpming to the requirement of
Regulation No. 13, Annex 4, paragraph 1.5.2. stganvith a brake rotor temperature
< 100C.

3.2.2. Hot performance

On completion of the heating procedure the hotgoerince from an initial speed of 40
km/h shall be measured under the conditions ofgpapd 3.2.1. above using the same
line pressure or application force (the temperatorgitions may be different). The
mean fully developed deceleration with the heatattdmust not be less than 60 per
cent of the value achieved with the cold brake.bm8/s.

3.3. Cold performance equivalence test

A comparison of the cold performance of the repiaaat brake lining assembly and the
original brake lining assembly shall be made by garimg the results of the Type-0 test
as described in paragraph 3.1.

3.3.1. The Type-0 test as prescribed in paragrahlsBall be performed with one set of the
original brake lining assembly.

3.3.2. The replacement brake lining assembly Sleatbnsidered to show similar performance
characteristics to the original brake lining assimb the achieved mean fully
developed decelerations at the same line pressaggptication force in the upper two
thirds of the generated curve are within 15 pet oéthose obtained with the original
brake lining assembly.
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Annex 6

REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBLEAND DRUM

2.1.

2.1.1.

2.1.2.

2.1.3.

BRAKE LININGS FOR VEHICLES OF CATEGORIES {AND O,

Test conditions

The tests prescribed in this annex may be caotiédlternatively on a test vehicle or on
an inertia dynamometer or on a rolling road tesicheunder the same conditions as
mentioned in Regulation 13, Annex 11, Appendix&agraphs 3.1. to 3.4.

Brake linings submitted for test shall be fittedte relevant brakes and, until a fixed
burnishing procedure is established, shall be bbedl to the manufacturer’s instructions
in agreement with the technical service.

Tests and requirements

Conformance with Regulation No. 13, Annex 11

The brakes shall be tested according to the reangints of Regulation No. 13, Annex
11, Appendix 2, paragraph 3.5.

The results shall be reported in a form ating to Regulation No. 13, Annex 11,
Appendix 3.

A comparison shall be made between theséisesd those obtained with the original
brake lining assemblies or the original drum briki@gs under the same conditions.

The achieved hot performance at the sam# fomjue of the replacement brake lining
assembly or the replacement drum brake liningenType-I test or in the Type-Ill test
(whichever is applicable) must be:

(8) equal to or higher than the hot performanadebriginal brake lining assembly
or the original drum brake lining, or

(b) at least 90 per cent of the cold performancé¢hefreplacement brake lining
assembly or the replacement drum brake lining.

The corresponding stroke of the actuator mustheat 110 per cent of the value
achieved with the original brake lining assemblyta original drum brake lining and
must not exceed the valug @s defined in Annex 11, Appendix 2, paragraphf2. o
Regulation No. 13. In the case where the originake lining assembly or drum brake
lining has been tested against the Type-Il testirements, the minimum requirements
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of Regulation No. 13, Annex 4, paragraph 1.7.2p€Fill test) are applicable for the
replacement brake lining assembly or drum brakadin

2.2. Cold performance equivalence test (Type-0)

2.2.1. Under the conditions of paragraph 1 ofdéimisex and from an initial speed of 60 km/h
with a brake temperature 100°C make 6 brake applications at spaced intervals of
control force or line pressure up to 6.5 bar oaelnieved deceleration of 6 /s

2.2.2. Note and plot control force or line pressanel mean brake torque or mean fully
developed deceleration for each application.

2.2.3. Compare the results with those obtained thittoriginal brake lining assemblies or the
original drum brake linings under the same testldams.

2.2.4. The replacement brake lining assembly orépé&acement drum brake lining shall be
considered to show similar performance charactesigb the original brake lining
assembly or the original drum brake lining if thehi@ved mean fully developed
decelerations at the same input force or line presm the upper two thirds of the
generated curve are within -5 per cent and +15cpat of those obtained with the
original brake lining assembly or the original drbnake lining.
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Annex 7

REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBLIE
FOR VEHICLES OF CATEGORY L

Test conditions

A vehicle which is representative of the tg)égr which the replacement brake lining
assembly approval is required shall be equippel tivé brake lining assemblies of the
type for which approval is requested and instrue@hor brake testing as required by
Regulation No. 78.

Brake lining assemblies submitted for the sbsall be fitted to the relevant brakes and,
until a fixed burnishing procedure is establishethall be burnished to the
manufacturer's instructions in agreement with &obnical service.

In the case of brake lining assemblies foratesiwith a combined braking system in the
meaning of paragraph 2.9. of Regulation No. 78dbmbination(s) of brake lining
assemblies for the front and the rear axle to wtkiehapproval shall be directed must be
tested.

The combination may consist of replacement brakad assemblies for both axles
and/or a replacement brake lining assembly on nd@a original brake lining assembly
on the other axle.

Tests and requirements

Conformance with Regulation No. 78

The braking system of the vehicle shalldstetd according to the requirements for the
vehicle category in question {(LL,, L3, Ls Or Ls) in Regulation No. 78, Annex 3,
paragraph 1. The applicable requirements or tests a

Type-0 test with engine disconnected

The test is to be carried out only in the lademditboon. Make a minimum of six brake
applications at spaced increments of control fordine pressure up to wheel lock, or
up to a deceleration of 6 M/sr up to the maximum allowed control force.

Type-0 test with engine connected

Only applicable for vehicles of categories Ly and Ls.
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2.1.1.3.

2.1.1.4.

2.1.2.

2.2.

2.2.1.

2.2.1.1.

2.2.1.2.

2.2.2.

2.2.2.1.

2.2.2.2.

Type-0 test with wet brakes

Not applicable to vehicles of categorydr in cases of drum brakes or fully enclosed
disc brakes not subjected to this test during agprim Regulation No. 78.
Type-I test

Only applicable for vehicles of categories Ly and Ls.

The vehicle must satisfy all the relevamfuieements stated in Regulation No. 78,
Annex 3, paragraph 2 for that category of vehicles.

Additional requirements
Cold performance equivalence test

A comparison of the cold performance of the regaent brake lining assembly and the
original brake lining assembly shall be made byparnmg the results of the Type-0 test
as described in paragraph 2.1.1.1.

The Type-0 test as prescribed in parag2aphi.1. shall be performed with one set of
the original brake lining assembly.

The replacement brake lining assembly bealonsidered to show similar performance
characteristics to the original brake lining assignifithe achieved mean fully developed
decelerations at the same line pressure in ther tiywpethirds of the generated curve are
within 15 per cent of those obtained with the arédibrake lining assembly.

Speed sensitivity test

This test is only applicable for vehicles of catees Ls, L, and Ls and shall be carried
out with the laden vehicle under the conditionstlod Type-O test with engine
disconnected. However, the test speeds are ditfere

From the results of the Type-0 test asrde=d in paragraph 2.1.1.1. determine the
control force or line pressure corresponding to mieimum required mean fully
developed deceleration for that category of vehicle

Using the control force or line presswetetmined in paragraph 2.2.2.1. and with initial
brake temperature 100°C, make three brake applications from each of dleviing
speeds:

40 km/h, 80 km/h and 120 km/h (if%= 130 km/h)
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2.2.2.3. Average the results for each group ofethapplications and plot speed against
corresponding mean fully developed deceleration.

2.2.2.4. Mean fully developed decelerations reabfdethe higher speeds shall lie within 15 per
cent of that recorded for the lowest speed.
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Annex 8

DETERMINATION OF FRICTION BEHAVIOUR BY MACHINE TESTNG

INTRODUCTION

Samples of a replacement brake lining assetyply shall be tested on a machine
capable of generating the test conditions and appithe test procedures described in
this annex.

Test results shall be evaluated to determangote friction behaviour.

The friction behaviour of samples shall be pared to assess conformity with the
standard registered for a replacement brake liagsgmbly type.

Replacement brake lining assemblies for vehiofesategories W] My, Ni, Oy, O,
and L

Equipment

The machine shall be designed to accepbperhte a full size brake similar to those
fitted to the vehicle axle used for approval tegtio paragraph 5. of this Regulation.

The disc or drum rotational speed shallGi&610 1/min 1without load and shall not
fall below 600 1/min on full load.

The test cycles and brake applications duhia cycles to be adjustable and automatic.

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

Provisions shall be made to direct coolingeross the brake at a rate of 600 + 6fhm
Test procedure
Sample preparation

The manufacturer's bedding schedule shall ensumsianum of 80 per cent surface
contact area for pad assemblies without exceedsugface temperature of 3@ and

1/ Inthe case of vehicles of categorigsahd L, a lower test speed may be used.
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70 per cent surface contact area for the leading sissemblies without exceeding a
surface temperature of 2TD.
2.2.2. Test schedule

The test schedule comprises a number of consedotaking cycles each containing X
braking intervals of 5 seconds brake applied foddvay 10 seconds brake released.
The following two methods may be used alternagivel

2.2.2.1.  Test schedule with constant pressure
2.2.2.1.1. Pad assemblies

The hydraulic pressure p under the piston(s) @ttiliper shall be constant following
the formula:

_ My
Mg = 150 Nm for A < 18.1 cnf
Mgy = 300 Nm for A > 18.1 cm
A = area of calliper piston(s)
rw = effective radius of disc

No of Number of | Initial brake rotor| Max. brake rotor | Forced
cycle brake temperature temperature cooling
applications (°C)
X °C)
1 1x10 <60 open no
2-6 5x10 100 open (350) 2 no
7 1x10 100 open yes

2/ Inthe case of vehicles of category L, the terapge shall be limited to 38C. If necessary,
the number of applications per cycle must be redismeordingly. However, in this case, the
number of cycles shall be increased to keep tla moimber of applications constant.
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2.2.2.1.2. Shoe assemblies

The mean contact pressure at the brake liningiwgsdurface shall be constant at 22 + 6

N/cn? calculated for a static brake without self-endrgjz

No of Number of Initial brake rotor| Max. brake rotor | Forced
cycle brake temperature temperature cooling
applications (°C)
X (°C)
1 1x10 <60 200 yes
2 1x10 100 open no
3 1x10 100 200 yes
4 1x10 100 open no
22.2.2. Test schedule with constant torque
This method applies only for pad assemblies. brake torque shall be constant within
a tolerance of £5 per cent and adjusted to gueeatite maximum brake rotor
temperatures given in the table below.
No of Number of | Initial brake Max. brake rotor Forced
cycle brake rotor temperature cooling
applications | temperature
X °C) C)
1 1x5 <60 300-350 (200-250)/3 no
2-4 3x5 100 300-350 (200-250) no
5 1x10 100 500-600 (300-350) no
6-9 4x5 100 300-350 (200-250) no
10 1x10 100 500-600 (300-350) no
11-13 3x5 100 300-350 (200-250) no
14 1x5 <60 300-350 (200-250) no
2.3. Evaluation of test results

Friction behaviour is determined from the brakete noted at selected points in a
test schedule. Where brake factor is constantaedgsc brake, brake torque may be
translated to coefficient of friction.

3/ Values in brackets for vehicles of category L.
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Pad assemblies

The operational coefficient of frictionyguis the mean of the values recorded during
cycles two to seven (constant pressure methodyromgicycles 2-4, 6-9 and 11-13
(constant torque method); measurement being maglsepond after commencing
the first brake application of each cycle.

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

The minimum coefficient of friction {}4) is the lowest value recorded during all
cycles.

Shoe assemblies

The mean torque (M, is the average of the maximum and minimum vahfes
brake torque recorded during the fifth brake agpion of cycles one and three.

The hot torque (M) is the minimum brake torque developed during eydivo and
four. If the temperature exceeds 30Auring these cycles the value at 3D0s to be
taken as Mot

Acceptance criteria

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

for pad assemblies, values fg4 HUmin, Mmax.

for shoe assemblies, values fgfiMand Mot

During production of an approved brake bnessembly type, test samples must
demonstrate compliance with the values registeneéiuparagraph 2.4.1. of this annex
with the following tolerances:

for disc brake pads:

Hop * 15 per cent of registered value
Mmin = registered value
HUmax < registered value
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2.4.2.2.

3.1.

3.1.1.

3.1.2.

3.1.3.

3.1.4.
3.1.5.
3.1.6.
3.2.

3.2.1.

for simplex drum brake linings:

Mnmeant 20 per cent of registered value
Mot = registered value.

Brake lining assemblies and drum brake linirays/Ehicles of categories §VIN,, N,
Oz, and Q

Equipment

The machine shall be equipped with a diskérof the fixed calliper type with a
cylinder diameter of 60 mm and a solid (not vergith disc having a diameter
of 278 £ 2 mm and a thickness of 12 mm £ 0.5 mnre@&angular piece of the friction
material with an area of 44 ém 0.5 cnf and a thickness of at least 6 mm shall be
attached to the backing plate.

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

The mean contact pressure at the brakeglwiorking surface shall be constant at
75 N/cnf + 10 N/cnf.

The test cycles and brake applications duhia cycles to be adjustable and automatic.
Output torque and working surface tempeeashll be recorded.

Provisions shall be made to direct coolingeross the brake at a rate of 600 + 60hm
Test procedure

Sample preparation

The manufacturer's bedding procedure shall erssangimum of 80 per cent surface
contact area without exceeding a surface temperafu200C.
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3.2.2. Test schedule

The test procedure comprises a number of consedutaking cycles each containing a
number of X braking intervals of 5 seconds brakdiad followed by 10 seconds brake

released.
No of Number of brake Initial brake rotor Forced
cycle applications temperature cooling
X
Q)
1 5 100 yes
2 5 increasings 200 no
3 5 200 no
4 S increasings 300 no
5 5 300 no
6 3 250 yes
7 3 200 yes
8 3 150 yes
9 10 100 yes
10 5 increasings 300 no
11 5 300 no
3.3. Evaluation of test results

Friction behaviour is determined from the brakejt@ noted in selected cycles of the
test schedule. Brake torgue shall be translatedeéficient of friction p.

The p-value of each brake application shall berdéhed as the mean value of the
5 seconds brake applied.

3.3.1. The operational coefficient of frictiogyplis the mean value of p recorded for the brake
applications in cycles 1 and.gd is the mean value of p recorded for the brake
applications in cycle 9.

3.3.2. The maximum coefficient of frictionnpk is the highest value of p recorded in an
application during cycles 1 to 11 inclusive.

3.3.3. The minimum coefficient of friction is the lowest value of p recorded in an
application during cycles 1 to 11 inclusive.
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3.4. Acceptance criteria

3.4.1. With each application for approval of a eggiment brake lining assembly type or a
replacement drum brake lining type, there shaliudamitted values forddi, Hopz Hmin
and Hnax

3.4.2. During production of an approved replacemiergke lining assembly type or

replacement drum brake lining type, test samplest femonstrate compliance with the
values registered under paragraph 3.4.1. of tmsyawithin the following tolerances:

Mop1, Hop2* 15 per cent of the registered value
Mmin= registered value
Mmax< registered value.



