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The title, (in both instances where the title isd)jsamend to read:

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

Paragraph 1.1, amend to read (including footnote 1):

"1.1. This Regulation applies to the basic brakfgction of the following
replacement parts:

Insert a new paragraph 1.1.49 read:

"1.1.4. Replacement brake drums and discs interfdeduse in friction brakes
forming part of a braking system of vehicles ofecatry M, N and O which
have a type approval in accordance with Reguldionl3 or
Regulation No. 13-H"

Insert new paragraphs 1.2. and 1.8 read:

"1.2. Original brake discs and brake drums, fitédime of manufacturing of the
vehicle and original replacement discs and drurtenohed for the servicing
of the vehicle are not subject to this Regulation.

1.3. This Regulation does not apply to "Special tgfar as defined in
paragraph 2.3.4."

Insert a new paragraph 2.,1to read:
"2.1. General definitions”
Insert new paragraphs 2.1.2. and 2.118.read:

"2.1.2. 'Replacement pdit means either a replacement brake lining assemtyply,
a replacement drum brake lining type, a replacendemtn brake lining, a
replacement brake drum or a replacement brake disc.

2.1.3. 'Original part': means either an original brake lining, an orairbrake
lining assembly, an original drum brake lining, @iginal brake drum or an
original brake disc."

Insert a new paragraph 2.2to read:

"2.2. Definitions regarding the approval of a reglment brake lining assembly
type, a replacement drum brake lining type or dacegment drum brake
lining."

Paragraphs 2.1.(former) to 2.6., renumber as pasgis 2.2.1. to 2.2.6.

1 1t does not apply to possible additional functiofiseplacement parts as for example speed seitsing
the case of integrated speed sensing devices damee of the wheels in the case of integrated hubs.
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Paragraph 2.7., renumber as paragraph 2.2iid amend to read (including footnote 2):

"2.2.7. 'Original brake lining means a brake lining type referenced in the vVehic
type approval documentation, Regulation No. 13, én®, paragraph 8.1.1.,
Regulation No. 13-H, Annex 1, paragraph %.br Regulation No. 78,
Annex 1, paragraph 5.4.;

Paragraphs 2.8. to 2.12., renumber as paragrapBs82to 2.2.12.
Paragraph 2.13., renumber as paragraph 2..21d amend to read:

"2.1.1. ‘Manufacturef means the organization which can assume technical
responsibility for the brake lining assemblies ourd brake linings or brake
drums and discs and can demonstrate that it pesst®s necessary means to
achieve conformity of production."”

Insert new paragraphs 2.3 to 2.3.18 read:

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

2.3.1. 'Original brake disc / brake druin

2.3.1.1. in the case of motor vehicles, is a brdise/drum covered by the vehicle

braking system type approval according to Regutaho. 13 or 13-H.
2.3.1.2. in the case of trailers,

(a) is a brake disc/drum covered by the vehiclekibig system type
approval according to Regulation No. 13.

(b) is a brake disc/drum which is part of a brake Wwhich the axle
manufacturer owns a test report according to Anrielx of
Regulation No. 13."

2.3.2. 'Identification codeidentifies the brake discs or brake drums covédnethe
braking system approval according to Regulations.N8 and 13-H. It
contains at least the manufacturer's trade nameramemark and an
identification number.

The vehicle manufacturer shall provide on requésihe technical service
and/or approval authority the necessary informatighich makes the link
between the braking system type approval and theregmonding
identification code.

2.3.3. Replacement parts

2.3.3.1. Original replacement brake discs and brake drun@riginal brake discs /
brake drums intended for servicing the vehicle eadying an identification
code as defined in paragraph 2.3.2. affixed in suetay as to be indelible
and clearly legible.

2.3.3.2. Tdentical brake dist Is a replacement brake disc which is chemicalhg
physically identical in every respect with the eptien of the vehicle
manufacturer mark, which is absent, to the origbrake disc.

2 |f such brake linings are not available on thekegralternatively, brake linings listed under
paragraph 8.1.2. may be used.
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2.3.3.3.

2.3.3.4.

2.3.3.5.

2.3.3.6.

2.3.3.7.

2.3.4.

2.3.5.

2.3.6.

2.3.7.

2.3.8.
2.3.9.

2.3.10.
2.3.11.
2.3.12.

2.3.13.

Tdentical brake drurh Is a replacement brake drum which is chemicatig
physically identical in every respect with the eptien of the vehicle
manufacturer mark, which is absent, to the origbrake drum.

Equivalent brake disc Is a replacement brake disc which is identicathte
original brake disc in respect to all dimensiorspmetric features and basic
design and is also from the same material sub-gasupe original brake disc
as defined in paragraph 5.3.3.2.

Equivalent brake drut Is a replacement brake drum which is identical t
the original brake drum in respect to all dimensjogeometric features and
basic design and is also from the same materialgsolp as the original
brake drum as defined in paragraph 5.3.3.2.

Tnterchangeable brake discls a replacement brake disc which has the
same interface dimensions as the original brake lulis may differ from the
original brake disc in terms of its design, mater@@mposition and
mechanical properties.

Tnterchangeable brake drumls a replacement brake drum which has the
same interface dimensions as the original brakendrut may differ from the
original brake drum in terms of its design, materi@mposition and
mechanical properties.

'Special brake disc/drutrmeans a replacement brake disc/drum not covered
by paragraphs 2.3.1. to 2.3.3.

'Functional dimensioris all the measurements that are relevant with
regard to the fitting and functioning of the comeuois of the braking system
(see paragraph 5.3.7.1. and Annex 10).

Type of brake disc/drum brake discs or drums having the same basic
design and material group in accordance with thessification criteria
pursuant to paragraphs 5.3.5.1. or 5.3.5.2. a®pppte.

"Test grouf): type of brake discs/drums having the same chearatcs
pursuant to paragraph 5.3.6.

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

‘Material": chemical composition and mechanical properties er
paragraph 3.4.1.2.

‘Material group': e.g. grey cast iron, steel, aluminum, etc.
‘Material sub-groupy, one of the sub-group defined in paragraph 523.3.

Minimum thickness the thickness of the brake disc is the pointvaich
replacement becomes necessary.

Maximum inside diametérthe maximum inside diameter of the brake
drum is the point at which replacement becomessszrg."

Paragraphs 3.1. to 3.2amend to read:

"3.1.

3.2.

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

An application may be submitted by the holddr (a) vehicle type
approval(s) to Regulations No. 13 or 13-H or 78dspect of replacement
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part conforming to the type recorded in the vehitype approval(s)

documentation.”

Insert a new paragraph 3,30 read:

"3.3.

In the case of an application regarding thpraval of a replacement brake
lining assembly type, a replacement drum brakedjrtype or a replacement
drum brake lining:"

Paragraphs 3.3. (former) to 3.6., renumber as paapips 3.3.1. to 3.3.4.

Paragraph 3.6.1., renumber as paragraph 3.3.4ahd amend, to read:

"3.3.4.1.

The applicant shall submit values foctfdn behaviour in accordance with

Annex 9, Part A, paragraph 2.4.1. or 3.4.1. respalgtof this Regulation."

Insert new paragraphs 3.4. to 3.4.3&read:

"3.4.

3.4.1.

3.4.1.1.

3.4.1.2.

In the case of an application regarding thpraval of a replacement brake
drum or a replacement brake disc.

An application for approval shall be acconipd, in triplicate, by a
description of replacement brake drum or a replargnbrake disc with
regard to the items specified in Annex 1B to thisgRation, and by the
following particulars:

Disc or drum drawing(s) including the dite®ns of the features mentioned
in paragraph 5.3.7.1., together with tolerances] amy accompanying
accessories

(@) Location and nature of the marking pursuanpasagraph 6.2.2. -
dimensions in mm;

(b)  weightin grams;
(c)  material.
Component description

The manufacturer shall provide a component deseriptontaining at least
the following information:

(@)  the manufacturer of the unmachined part;
(b)  adescription of the process of manufacturthefunmachined part;

(c) proof of the reliability of the process (e.geddom from cracks and
cavities, dimensions);

(d)  material composition, specifically:
0] chemical composition;
(i)  microstructure;
(iii)  mechanical properties:
a. Brinell hardness pursuant to ISO 6506-1:2005
b. Tensile strength in accordance with ISO 68928199
(e)  corrosion or surface protection;

) description of the balancing measures, maxinpemmissible balance
error;
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(g0 amount of wear allowed (minimum thickness ie ttase of brake
discs or the maximum internal diameter in the adderake drums).

The applicant shall submit the information and #jeations outlined in
Annex 9, Part B, paragraph 2.5. of this Regulation

verify the existenoé satisfactory
arrangements for ensuring effective control of ¢haformity of production

3.4.2. Conformity of production
The competent authority shall
before type approval is granted.
3.4.2.1.
Part B, paragraph 2. of this Regulation.
3.4.3. Sample quantities and usage
3.4.3.1.

The applicant shall submit the documemitain accordance with Annex 9,

A minimum number of disc or drum samplesf-the design for which

approval is requested — shall be provided, as shiouhe following table.

The table also shows the recommended use of thgleam

Item
No.

Check / Test

Sample Number

2

3

4

5

Remarks

Geometric check
Paragraphs 5.3.3.1., 5.3.4.1.

Material check
Paragraphs 5.3.3.2., 5.3.4.2.

Balancing provisions check
Paragraph 5.3.7.2.

Wear condition marking check
Paragraph 5.3.7.3.

Integrity test - thermal fatigue
Paragraphs 4.1.1., 4.2.1. of
Annex 11, 4.1.1., 4.2.1. of Annex 1

Integrity test - high load test
Paragraphs 4.1.2., 4.2.2. of
Annex 11, and paragraphs 4.1.2.,
4.2.2. of Annex 12

Service brake vehicle performance
test

Paragraph 2.2. of Annex 11,
Paragraph 2.2. of Annex 12

Pair of
discs

either front or rear|
axle

Parking brake vehicle performance
test

Paragraph 2.3. of Annex 11,
Paragraph 2.3. of Annex 12

Pair of
discs

if applicable

Service brake dyno. performance t
Paragraph 3.3. of Annex 11,

est

paragraph 3.3. of Annex 12

alternative to
vehicle test
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3.4.3.2.

3.4.3.3.

3.4.3.4.

3.4.3.5.

Each disc and drum, other than those ugémgnetric and material checks,
shall be accompanied by the appropriate numbeheokuitable brake lining
assemblies which have an approval to Regulationl8p13-H or 90.

In the case where a comparison with tiginad brake disc or brake drum is
required, an axle set of original brake discs adginal brake drum, as
applicable, shall be provided.

Where an equivalent replacement disc/dapproval is sought, two original
brake disc/drum or original replacement brake diggch samples shall be
provided for dimensional and material comparisons.

Where an interchangeable replacementddist/ approval is sought, two
original brake disc/drum or original replacemenéka disc/drum samples
shall be provided for dimensional comparison.”

Paragraph 4.1.amend to read:

"4.1.

If the replacement part submitted for apptguarsuant to this Regulation
meet the requirements of paragraph 5. below, approf/the replacement
part shall be granted."

Paragraphs 4.2. to 4.5gmend to read:

"4.2.

4.2.1.

4.2.2.

To each replacement part approved there dimllassigned an approval
number comprising four groups of digits:

The first two digits (at present 02 for tRegulation in its 02 series of
amendments) shall indicate the series of amendniecasporating the most
recent major technical amendments made to the Regulat the time of
issue of the approval.

The following single digit shall indicateetlcategory of the replacement part
as follows:

A Replacement brake lining assembly
B Replacement drum brake lining

C Replacement brake disc
D

Replacement brake drum
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4.2.3. The next four digits shall indicate the mfacture and the type of the brake
lining, the type of disc or the type of drum.

A suffix of four digits shall indicate

(@) the shoe or back plate or specific dimensicthéncase of drum brake
linings

(b)  the variant in the case of a replacement digeglacement drum

R R

4 digits indicate the variant / shoe / back plate /
specific dimension of the replacement part (0001 to
9999)

4 digits indicate (manufacturer and) the type ef th
replacement part (0001 to 9999)

1 digit (A to D) indicates the category of the
replacement part

2 digits indicate series of amendment (01 to 99)

Example:

]o 2‘c‘03 59‘/|7 2 4 8

Variant No. 7248

Type No. 0359

Brake disc

Amendment 02

4.3. The same Contracting Party may not assignsdme number to another
replacement part. The same type approval numberaoegr the use of that
replacement part on a number of differing vehigfees.

4.4, Notice of approval or of extension or refushlapproval or withdrawal of
approval or production definitely discontinued afeplacement part pursuant
to this Regulation shall be communicated to the ti€arto the
1958 Agreement which apply this Regulation by meafresform conforming
to the model in Annex 1 to this Regulation.

4.5. There shall be affixed, conspicuously and ireadily accessible place, to
every replacement part approved under this Regulatan international
approval mark consisting of:"
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Paragraphs 5.1. to 5.1.1amend to read:
"5.1. General

A replacement part shall be so designed and carstiuthat, when
substituted for the part originally fitted to a v&h, the braking efficiency of
that vehicle accords with that of the approved elehiype.

Specifically:

(@ a replacement part for a vehicle type approvedor to
Regulation No. 13, 09 series of amendments, orotfggnal version
of Regulation No.13-H or Regulation No. 78, 01 ie®r of
amendments, shall satisfy as a minimum the apptgprabove-
mentioned Regulation level;

(b)  areplacement part shall display performan@antteristics similar to
that of the original part it is intended to replace

(c) areplacement part must possess adequate nieahamracteristics;
(d)  brake linings shall not contain asbestos;

(e) a replacement brake disc/drum shall exhibificgeht deformation
resistance under temperature;

) The minimum thickness of the brake disc shait bhe less than the
minimum thickness of the original brake disc ascdped by the
vehicle manufacturer;

(@) The maximum permissible inside diameter of tinake drum shall
not be more than the maximum permissible insidendiar of the
original brake drum specified by the vehicle mactieer.

5.1.1. Replacement brake lining assemblies or cephent drum brake linings
conforming to the type specified in vehicle typepegval documentation to
Regulation No. 13 or to Regulation No.13-H or Ragan No. 78 are
deemed to satisfy the requirements of paragraghtisoRegulation.”

Insert a new paragraph 5.1.29 read:

"5.1.2. Replacement discs and replacement drumBroimg to the identification
code specified in vehicle type approval documeotato Regulation No. 13
or to Regulation No. 13-H are deemed to satisfy thquirements of
paragraph 5. of this Regulation."

Insert a new paragraph 5.2to read:

"5.2. Requirements regarding the approval of aaeghent brake lining assembly
type, a replacement drum brake lining type or dacegment drum brake
lining"

Paragraphs 5.2.(former) to 5.3.2.3., renumber asagaaphs 5.2.1 t0 5.2.2.2.3.

Insert new paragraphs 5.3. to 5.3.8,read:

"5.3. Technical requirements regarding the approba replacement brake drum
or a replacement brake disc

All replacement parts have to be separated in dpgo
(@)  Original replacement brake disc/drum

(b) Identical brake disc/drum
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(©
(d)

Depending on its group, the replacement brake aisdrum has to pass the
following tests:

Equivalent disc/drum

Interchangeable disc/drum

Performance tests according foComparison test with dynamilclntegrity tests (High load
Regulations Nos. 13/13-H (Type D/frictional properties of thel and Thermal Fatigue)
I, 11, etc.) original part
Original No No No
replacement
parts
Identical parts No No No
Equivalent parts | No No Dynamometer test
Interchangeable | Vehicle test or alternative | Vehicle test or alternative Dynamometer test
parts dynamometer test dynamometer test
The test requirements for brake discs and drumsdbicles of category M
and N are detailed in Annex 11.
The test requirements for brake discs and drumwédbicles of category O
are detailed in Annex 12.
5.3.1. Original replacement brake discs/drums
5.3.1.1. Original replacement brake discs/drumseaduded from the scope of this
Regulation provided they carry an identificationdeo as defined in
paragraph 2.3.2. affixed in such a way as to beliblé and clearly legible.
5.3.2. Identical brake discs/drums
5.3.2.1. The applicant for approval shall demonstta the approval authority that he
supplies the brake discs or drums to the vehiclaufeecturer as original
equipment of the vehicles/axles/brakes mentionedbiudnnex 1B point 4.
In particular, the brake discs or drums shall bedpced under the same
production and quality assurance systems and gonsliis for the original
parts pursuant to paragraph 2.3.1.
5.3.2.2. Since the identical brake discs/drumsi$ufll requirement as the Original
part no testing requirements are prescribed.
5.3.3. Equivalent replacement discs or drums
5.3.3.1. Geometric requirements

10

The brake discs or drums shall be identical todttiginal brake disc or drum
in respect to all dimensions, geometric featureskasic design.
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5.3.3.1.1. For discs the following maximum valukalsbe met:
My, Ny, Oy, O, Mz, Mg, Np, Ns, O3, Os
Thickness variation 0.015 mm 0.030 mm
Cheek thickness variation (for ventilated d S¢ 5 mm 20 mm
only)
Lateral run-out friction surface 0.050 mm 0.15mm
Location bore variation H9 H9
"Top hat" parallelism 0.100 mm 0.100 mm
Location face flatness 0.050 mm 0.050 mm
Friction surface roughness 3.2um 3.2um
n/a inthe case of a floating disc
Ra-value according to 1ISO 1302:2002
5.3.3.1.2. For drums the following maximum valukalsbe met:
Mz, Ny, Oy, G, Mz, M3, N, Ns, O3, O4

Radial run-out friction surface 0.050 mm 0.100 mm
Location bore variation H9 H9
Ovality 0.040 mm 0.150 mm
Location face flatness 0.050 mm 0.050 mm
Friction surface roughness* 3.5um 3.5um
" Ra-value according to ISO 1302:2002

5.3.3.2. Material and metallurgical requirements

In order to be considered "Equivalent” the replagetrbrake disc or drum
shall be from the same material sub-group as tlginat brake disc or
drum. Four original part material sub-groups ariéneel.

Sub-group 1

Base cast iron Sub-group 2 Sub-group 3 Sub-group 4

DIN EN 1561 Base high carbon| Alloyed high Unalloyed high

Test standard EN-GJL-200 EN-GJL-150 carbon carbon

Carbon Content 3.20 - 3.60 3.60-3.90 3.55-3.90 3.60 — 3.9(
(per cent)
Silicon Content 1.70-2.30 1.60-2.20 1.60-2.20 1.60-2.2
(per cent)
Manganese Min 0.40 Min 0.40 Min 0.40 Min 0.40
Content(per cent)
Chromium Max 0.35 Max 0.35 0.30 - 0.60 Max 0.25
Content (per
cent)

11
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Test standard

Sub-group 1
Base cast iron
DIN EN 1561
EN-GJL-200

Sub-group 2
Base high carbon
EN-GJL-150

Sub-group 3
Alloyed high
carbon

Sub-group 4
Unalloyed high
carbon

Copper
Content(per
cent)

0.30-0.70

0.30-0.70

Max 0.40

Hardness HBW

ISO 6506-1
:2005

190 — 248

160 - 210

180 - 230

160 — 200

Tensile
strength(N/mrf)

ISO
6892:1998

Min 220

Min 160

Min 170

Min 150

5.3.3.3.

5.3.4.
5.3.4.1.

Performance requirements

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

Interchangeable replacement discs or drums
Geometric requirements
As paragraphs 5.3.3.1.1. and 5.3.3.1.2. plus thme saterface dimensions.

An interchangeable replacement disc or drum maferdifom the original
part disc in design features such as:

@)
(b)
(©

Type and geometry of ventilation (for ventesicd);

Integral or composite disc or drum;

Surface finish (e.g. holes, slots etc.).

5.3.4.2.

5.3.5.

5.3.5.1.
5.3.5.1.1.

12

Performance requirements

The part has to pass the following performancestestording to Annexes 11
and 12:

@
(b)

the performance test according to Regulations18 or 13-H;

the Comparison test with dynamic frictional peaties of the original
part;

(c) theintegrity tests for high load and thernaidgue.
Type

Brake discs/drums that do not differ in terms dithmain characteristics as
detailed below shall be regarded as one type wihareport or approval:

Type criteria for brake discs
Basic design
€Y
(b)
(c) Surface (e.g. with or without grooves or hales)
(d)
(e)

With or without ventilation (e.g. solid, vertied);

Design of ventilation;

Hub (with or without integrated parking brakeich);

Mounting (rigid, semi-floating, floating, etg.)



ECE/TRANS/WP.29/2011/6

5.3.5.1.2.

5.3.5.1.2.1.
5.3.5.1.2.2.
5.3.5.1.2.3.
5.3.5.1.2.4.
5.3.5.2.

5.3.6.

5.3.6.1.
5.3.6.1.1.

5.3.6.1.1.1.

) Hat (with or without integrated parking brakeuth).
Material group

All material groups (including their respective syitoups) are considered to
be a separate type.

Cast iron
Steel
Composite materials
Multi-material construction
Type criteria for brake drums
(@) Material group (e.g. steel, cast iron, com@)sit
(b)  Hub (with / without);
(c)  Composite design.
Test group criteria (within the same type)

The testing in test groups is possible for intengi@able parts only if the
connection between the mounting area and the disiioh faces are of the
same general form.

From each of the test groups mentioned below,ast lene variant is subject
to the corresponding tests laid down in Annexesll0pr 12. The variant
chosen from within a test group to test the repteea part is that which has
the highest ratio of kinetic energy to its directigrresponding replacement
part mass:

E. 052 .

Max| ——— | =Max | ———— &

mreplacememart i mreplacememart i

With:

Vimax, i maximum design speed of the vehicle to whichrémacement
part is fitted (in the case of trailers vmax, assumed at least
at 80 km/h)

m: test mass as defined in Annex 11, paragraph.2.2and

Annex 12, paragraph 3.2.1.2
Mreplacement part; iMass of the replacement part" of the correspandathicle
Replacement brake discs

Criteria concerning the formation oft tgoups with regard to replacement
brake discs in vehicles belonging to categorigs®}, Ni, N», O; and Q

Test group relating to the tests &ipd in paragraphs 1 to 4 of Annex 11 or
Annex 12

This test group includes all brake discs whereotliside diameter of the disc
do not vary by more than 6 mm and the disc thicknbg not more
than 4 mm.

13
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14

5.3.6.1.1.2.

5.3.6.1.2.

5.3.6.1.2.1.

5.3.6.1.2.2.

5.3.6.2.
5.3.6.2.1.

53.6.2.1.1.

5.3.6.2.1.2.

5.3.6.2.2.

5.3.6.2.2.1.

5.3.6.2.2.2.

5.3.7.
5.3.7.1.

In the case of different materialshimita group of materials, proof shall be
furnished for each separate material that the rements stipulated in
Annex 11 or Annex 12 are met.

Criteria concerning the formation oft tgoups with regard to replacement
brake discs in vehicles belonging to categorigsN4, O; and Q

Test group relating to the tests &ipd in paragraphs 1 to 4 of Annex 11 or
Annex 12

This test group includes all brake discs whereotliside diameter of the disc
does not vary by more than 10 mm and the disc mieis&k by not more
than 4 mm.

In the case of different materialshimita group of materials, proof shall be
furnished for each separate material that the rements stipulated in
Annex 11 or Annex 12 are met.

Replacement brake drums

Criteria concerning the formation oft tgoups with regard to replacement
brake drums in vehicles belonging to categorigs®}, N;, N, O; and Q

Test group relating to the tests &ipd in paragraphs 1 to 4 of Annex 11 or
Annex 12

This test group includes all brake drums that dd wary by more
than 30 mm in terms of the inside diameter of thand and by more
than 10 mm as regards the shoe width of the drakebr

In the case of different materialshimita group of materials, proof shall be
furnished for each separate material that the reménts stipulated in
Annex 11 or Annex 12 are met.

Criteria concerning the formation oft tgsoups with regard to replacement
brake drums in vehicles belonging to categorigsh4, O; and Q

Test group relating to the tests &ipd in paragraphs 1 to 4 of Annex 11 or
Annex 12

This test group includes all brake drums that do very by more than
10 per cent (referring to the smallest value) imte of the inside diameter of
the drum and by more than 40 mm as regards the widib of the drum

brake.

In the case of different materialshimita group of materials, proof shall be
furnished for each separate material that the reménts stipulated in
Annex 11 or Annex 12 are met.

Scope of assessment with regard to replaaenake discs/drums
Geometric checks

Compared with original parts, replacement brakecsdisums shall be
checked in terms of the following applicable chéedstics (see also
Annex 10):

(a) Disc/drum diameter, including friction surfademeters (in the case
of a disc brake with an integrated parking brakengrboth diameters
have to be checked);
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(b)  disc thickness (original dimensions and the imirm permissible
wear indication) — mounting face to external foctisurface;

(c) mounting flange thickness;

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

(e) number of fixing holes / studs;

) mounting flange diameter;

(g) type of centering (e.g. central spigot or moumbolts /studs);

(h) in the case of brake discs with integrated iparkorake drums the
width of the friction surface area and any heat pensation
groove(s);

0] additionally, in the case of ventilated braksod:
0] the type of ventilation (internal/external);
(i)  the number of ribs and pillars ;
(i)  the dimensions of the ventilation duct.
5.3.7.2. Balancing provision

The balancing provision with regard to the replaeatrbrake discs/drums
shall correspond to that of the original part beieglaced.

5.3.7.3. Assessment of the wear condition of tledidn surfaces
This shall conform to the vehicle manufacturerecié.
5.3.7.4. Tests

Each test group (see 5.3.6.) within a particulgpetyf replacement brake
disc/drum (see 3.3.2.) shall be tested by the TieahService.

5.3.8. Test report

A test report shall be produced, the content ofcishall be at least that
defined in Annex 13 to this Regulation.”

Insert a new paragraph 6.19 read:

"6.1. Packaging and marking requirements regardirrgplacement brake lining
assembly type, a replacement drum brake lining typa replacement drum
brake lining:"

Paragraphs 6.1.(former) to 6.5.3gnumber as paragraph 6.1.1.t0 6.1.5.3
Insert new paragraphs 6.2. to 6.2.2.40 read:

"6.2. Packaging and marking requirements regardiepgacement brake discs or
replacement brake drums

6.2.1. Every unit sold shall at least exhibit tbBdwing information:

6.2.1.1. part number;

6.2.1.2. in the case of motor vehicles:

make, type and trade name of the vehicle, the iaxdaded to be fitted and
period of manufacturing of the vehicle; should gegiod of manufacture not
be readily available a reference to the originat pamber / identification
code may be used,;

15
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6.2.1.3.

6.2.1.4.

6.2.1.4.1.
6.2.1.4.2.

6.2.2.

6.2.2.1.
6.2.2.2.
6.2.2.3.

6.2.2.4.

in the case of trailers a reference toottginal part number / identification
code shall be used,;

each package shall contain fitting ingtoms in the language of the country
where it is sold:

with particular reference to ancillagyts;

stating that replacement brake discsdinths should be replaced in axle
sets.

Marking

Every brake disc/drum approved in accordance wiith Regulation shall be
durably marked with at least the following infor ot

Manufacturer's name or trade mark;
The approval number;

An indication which provides traceabiligf the production process
(e.g. date, batch number, source code);

The minimum thickness of the brake disthermaximum permissible inside
diameter of the brake drum."

Paragraphs 7. to 7.1.1amend to read:

e
7.1.

7.1.1.

Modifications and Extension of Approval of Rapément Parts

Every modification of the replacement part lisHze notified to the
administrative department which granted the typgreyml. The department
may then either:

consider that the modifications made arikelyl to have appreciable adverse
effects and that in any event the replacement giilltcomplies with the
requirements; or"

Paragraphs 8.1. and 8.2amend to read:

"8.1.

8.2.

Paragraph 8
"8.4.1.

Insert a new
"8.4.2.

Replacement parts approved to this Regulaiail be so manufactured as to
conform to the type approved.

Original parts being the subject of an apgiliceunder paragraph 3.2. are
deemed to satisfy the requirements of paragraph 8."

.4.1.amend to read:

ensure that for each replacement brakedimissembly type or replacement
drum brake lining type at least the relevant tegtescribed in
paragraph 5.2.2. and the relevant tests as prescrifo Annex 9 to this
Regulation are carried out on a statistically cafed and random basis in
accordance with a regular quality assurance proeedtor parking brake
lining assemblies only the shear strength describegaragraph 5.2.2. is
applicable.

paragraph 8.4.2q read:

ensure that for each replacement disc ameh @t least the tests prescribed in
Annex 9 to this Regulation are carried out on distteally controlled and
random basis in accordance with a regular quadispeance procedure."

Paragraphs 8.4.2.(former) to 8.4.6., renumber asageaphs 8.4.3. to 8.4.7.

16
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Paragraphs 9.1. and 9.2amend to read:

"9.1.

9.2.

The approval granted in respect of a replacgrbrake lining assembly type
or drum brake lining type pursuant to this Regolatmay be withdrawn if
the requirements laid down in paragraph 8.1. alaegenot complied with.

The approval granted in respect of the type ofpdacement brake drum or a
replacement brake disc pursuant to this Regulatiay be withdrawn if the
requirements laid down in paragraph 8.1. abovenateomplied with.

If a Contracting Party to the Agreement appulyihis Regulation withdraws
an approval it has previously granted, it shaltifaith so notify the other
Contracting Parties applying this Regulation, byanmseof a communication
form conforming to the model in Annex 1A or AnneR fio this Regulation.”

Paragraph 10.amend to read:

"10.

Production Definitely Discontinued

If the holder of the approval completely ceaseswémufacture a replacement
part approved in accordance with this Regulatiam,shall so inform the
authority which granted the approval. Upon recejvithe relevant
communication that authority shall inform therebg tother Parties to the
1958 Agreement applying this Regulation by meansa afommunication
form conforming to the model in Annex 1A or 1B kst Regulation.”

Insert new paragraphs 12.1. to 12.&,read:

"12.1.

12.2.

As from the official date of entry into ferof the 02 series of amendments,
no Contracting Party applying this Regulation shefuse to grant approval
under this Regulation as amended by the 02 sefrimendments.

Even after the date of entry into force & @2 series of amendments, brake
lining assembly and drum brake lining approvals tbe 01 series of
amendments to the Regulation shall remain valid Godtracting Parties
applying the Regulation shall continue to acceptittand shall not refuse to
grant extensions of approval to the 01 series okraiments to this
Regulation."

Annex lrenumber as Annex 1A

17



ECE/TRANS/WP.29/2011/6

Insert a new Annex 1Bo read:

"Annex 1B

18

Communication

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

issued by: Name of administration:

concerningt Approval granted
Approval extended
Approval refused
Approval withdrawn
Production definitely discontinued

of a replacement brake disc or a replacement hlitek@a pursuant to Regulation No. 90

Approval NO.: ..., Extension.No...............
1. Applicant name and addreSS ..............comeeeeeeriiieieeees e e e sreee e eene
2 Manufacturer name and address .........ccceeeeecieiieieiiiiie e
3. Make and type of brake diSC/Arum.........ccceeeeiiiiiiiiis i,
4 Vehicles/axles/brakes for which the replacenbeake disc

or a replacement brake drum iS @pproved: .....cccceuveeveeeniiiiiiiee e
5. Submitted for @pPProval ON ..........ooviiiiiiiiie e
6. Technical service responsible for approval testS........ccccceveeviviiiiie i,
6.1. (D= 1= o) B (=1 A =] 0L
6.2. NUMDET Of tESE FTEPOI ... .eiiiiiie ittt
7. Approval granted/extended/refused/withdrdwn
8 PLAICE et
9 DAL ..o —— e e
10. SIGNALUN ...ttt et et ee e e s st e e e e e s sbbre e e e e s bbb e e e ae e s

Distinguishing number of the country which hasngea/extended/refused/withdrawn approval (see
approval provisions in the Regulation).
2 Strike out what does not apply.”
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11. Annexed to this communication is a list of doemts in the approval file
deposited at the administrative services havingveledd the approval and
which can be obtained upon request.

Annex 2, Existing approval mark and its explanatert,amend to read:

(See paragraph 4.2. of this Regulation)

a a —Fa
) 5 2 90 R — 02 C0359/7248 [ 3
a =38 mm min.
The above approval mark shows that the item coecketms been approved in
France (E2) pursuant to Regulation No. 90 underagb number C0359/7248. The first
two digits of the approval number indicate thataélpproval was granted in accordance with
the requirements of Regulation No. 90 as amenddtié®?2 series of amendments.”
Annex 9, the titleamend to read:
"Annex 9

Special Additional Procedures for Conformity of Roduction”

After the title, insert a new section headitmgread:

"Part A: Determination of Friction Behaviour by Mage Testing"
Paragraph 1.amend to read:

"1. Introduction

Part A applies to replacement brake lining assesalbdir replacement drum
brake linings approved to this Regulation."”

After paragraph 3.4.2insert a new Part B to read:
"Part B: Conformity of production for brake disasdadrums
1. Introduction

Part B applies to replacement brake discs and drappmoved to this
Regulation.

2. Requirements

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

2.1. Chemical composition

19
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2.2.

2.3.

2.4,

2.5.

2.6.

2.7.

Microstructure

The microstructure must be characterised in acooelavith 1ISO 945-1:2006
(a) Description of the composition of the matrix

(b)  Description of the graphite shape, distributiord size

Mechanical properties

(@) Tensile strength measured in accordance withd892:1998

(b)  Brinell hardness measured in accordance with6S06-1:2005

In each case the measurements must be made onesatagen from the
actual brake disc or drum.

Geometric features

Brake Discs:

(@  Thickness variation;

(b)  Friction surface run out;

(c)  Friction surface roughness;

(d)  Cheek thickness variation (for ventilated braiss).
Brake Drums:

(a) Ovality;

(b)  Friction surface roughness.

Acceptance criteria

With each application for approval of a replacen@ake disc or drum there
shall be submitted a production specification cmger

(a) Chemical composition and its permitted rangewbere appropriate,
maximum value, for each element;

(b)  Microstructure as per paragraph 2.2.;

(c) Mechanical properties as per paragraph 2.3tlaid permitted range,
or where appropriate, minimum value.

During routine production of an approved replacetmmake disc or drum
production must demonstrate compliance with thegestered specifications.

In the case of Geometric features the values phestr in
paragraph 5.3.3.1.1. for brake discs and paradgsapB.1.2. for brake drums
must not be exceeded.

Documentation

The documentation shall contain the manufactumdsimum and minimum
permitted values.

Test frequency

The measurements prescribed in this annex shoulchiyéed out for each
production batch.”
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Insert new Annexes 10 to,14 read:

"Annex 10
lllustrations
1. Brake disc design types (examples)
Flat type

- D -

| - Fo) ~
H -~ Tj—» !
(i ]
o T

o 7. s
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Cylinder type

P —————
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Pot type
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Conical type
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B Diameter of mounting bolt holes (or thread sizedse of threaded holes)
D External diameter of disc

F@  Inner diameter of friction surface (inboard)

F o Inner diameter of friction surface (outboard)

H Mounting flange thickness

L o0 Width of cooling (ventilating) channel

S (new) Disc thickness (nominal)

S miny Disc thickness (minimal permissible wear thickpess

T Internal diameter (mounting spigot diameter)

Tw "X"number of mounting bolt holes and pitch cirdiameter

T Overall length of disc
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JH

I @ M m o O W >

Brake drum (example)

@C
@D
j
|
1
|
|
|
|
|
|
i
@ A
06

PN

[
F

Inside diameter of the drum

Friction surface width

"X" number of mounting bolt holes and pitch drdiameter
Mounting spigot diameter

Outside drum width

Mounting flange thickness

Outside diameter of the drum

Casing diameter

Diameter of the mounting bolt holes
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Annex 11
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Requirements for Replacement Brake Discs or BrakBrums for
Vehicles of Category M and N

1. Test overview

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

Table A11/1A

Vehicles of categories M, N;

with original part

properties (comparison te
conducted on the individual axle

(comparison te
the individu

st properties
S) conducted on
wheel brake)

Vehicle test Alternative dynamometer test
Performance tests | 2.2.1. Type 0, engine disconnected 3.4.1. TypeO,
according to
Regulations No. | 2.2.2. Type 0, engine connected 3.4.4. Brake tesitmiulation engine
13/13-H connected
Speed and load analog to item
222
2.2.3. Type | 3.4.2. Type l
2.3. Parking braking system i
applicable)
Comparisontest |2.4. Testing the dynamic frictiong8.5. Testing the dynamic friction

Integrity tests

no vehicle test - use dynamometer tes

4.1. Br#aesd
4.1.1. Brake disc thermal fatigue test
4.1.2.
4.2.
4.2.1.
4.2.2.

Brake disc high load test
Brake drums

Brake drum thermal fatigue test

Brake drum high load test

For each disc and drum type at least one test g(sap definition in
paragraph 5.3.6. of this Regulation) requires tieel0 and Type | tests to be
carried out on a vehicle.
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Table A11/1B
Vehicles of categories M, M3, N,, N3

Vehicle test Alternative dynamometer test

according to
Regulation No. 13 | 2.2.3. Type | 3.4.2. Typell

Performance tests | 2.2.1. Type 0, engine disconnected 3.4.1. TypeO

2.2.4. Typell 3.4.3. Typell

2.3. Parking braking system (i
required)

Comparisontest | 2.4. Testing the dynamic frictiongB.5. Testing the dynamic frictional
with original part properties (comparison test properties  (comparison  test

conducted on the individual axles) conducted on the
wheel brake)

individual

Integrity tests

no vehicle test - use dynamometer tes 4.1. Bradesd
4.1.1. Thermal fatigue
4.1.2. High load test
4.2. Brake drums
4.2.1. Thermal fatigue
4.2.2. High load test

2.2.

2.2.1.

2.2.2.

Verification of the vehicle test requirements
Test vehicle

A vehicle that is representative for the selectst group (see definition in
paragraph 5.3.6. of this Regulation) in respeatvbich an approval or parts
report for a replacement brake disc/drum is appladshall be fitted with
this replacement brake disc/drum as well as beppeui with test devices for
testing the brakes pursuant to the provisions gfuRgion No. 13 or 13-H.

The replacement brake disc/drum shall be fittedth® axle in question
together with an accompanying brake lining whicls baen type approved
according to Regulations No. 13 or 13-H or 90 al#é from the vehicle or
axle manufacturer.

Unless a uniform procedure is laid down for howkbrg is to effected, the
test shall be carried out following agreement wtita Technical Service. All

the tests listed below shall be carried out on ésdkat have been bedded in.

The same "bedding in" programme shall be used & beplacement and
original brake discs and drums.

Service braking system
Type 0 brake tests, engine disconnectedgledhden

This test shall be carried out pursuant to RegutalNo. 13, Annex 4,
paragraph 1.4.2. or Regulation No. 13-H, AnnexaBagraph 1.4.2.

Type 0 brake tests, engine connected, \ehidhden and laden.
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2.2.3.

2.2.4.

2.3.
2.3.1.

2.3.2.
2.3.3.

2.4,

24.1

24.11

28

This test shall be carried out pursuant to Regufaio. 13, Annex 4,
paragraph 1.4.3. (supplementary test, how the lebighaves when braking
from high speed) or Regulation No. 13-H, Annex&agraph 1.4.3.

Type | brake tests

This test shall be carried out pursuant to Regufaio. 13, Annex 4,
paragraph 1.5.1. or Regulation No. 13-H, Annexa8agraph 1.5.1.

At the end of the Type | brake test, the perforneawtien the brakes are hot
is to be satisfied pursuant to Regulation No. 18néx 4, paragraph 1.5.3. or
Regulation No. 13-H, Annex 3, paragraph 1.5.2.

Type Il brake tests

This test shall be carried out pursuant to RegutalNo. 13, Annex 4,
paragraph 1.6.

Parking braking system (if required)

If the service brake system and the parkiade system use a common disc
or drum friction surface, it is not necessary toauct a specific parking
brake system test. The satisfactory achievemetiteofype 0 laden test shall
be taken as meeting the parking brake system e=geints.

Static test with 18 per cent gradient, Vehizden

The vehicle shall satisfy all the relevantoysions laid down in
Regulation No. 13, Annex 4, paragraph 2.3. or Ragpi No. 13-H,
Annex 3, paragraph 2.3. that apply to this categbémehicle.

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

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

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

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

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

Performance comparison test when the brakesodd

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

Using the replacement brake disc/drum, easstl six consecutive brake
applications with different, gradually increasingntrol forces or brake
pressures are carried out as part of the process tige point at which the
wheels lock, or up to a mean fully developed deedilen of 6 m/s2 (M, M,
N;) or 3.5 m/s2 (M, N, N3) or up to the maximum control force or line
pressure permitted for this category of vehicleyhich connection the initial
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speed for the testing of front or rear axle braisesland drums is as per the
table below:

Table A11/2.4.1.1.

Test speed in km/h
Vehicle category

Front axle Rear axle
M, 70 45
M, 50 40
N 65 50
M3/No/N3 45 45

Prior to each brake application, the initial tengtere of the brake disc/drum
shall be< 100 °C.

2.4.1.2. The brake test described in paragrapii.2.4also has to be carried out using
the original brake disc/drum.

2.4.1.3. The dynamic frictional properties of tleplacement brake disc/drum can be
regarded as similar to those of the original brdise/drum, provided the
values attained in relation to the mean fully deped deceleration at the
same operating pressures or control forces inefen of the upper 2/3 of
the curve generated do not deviate by either +et@pnt or + 0.4 m/s2 from
those of the original brake disc/drum.

3. Inertia dynamometer test
3.1. Equipping the dynamometer

For testing purposes, the dynamometer shall bedfitut with the original
brake caliper or wheel brake of the vehicle(s) eoned. The inertia
dynamometer shall be equipped with a constant edgvice and equipment
for recording rotational speed, brake pressurentimber of revolutions after
braking has commenced, brake torque, the brakingogeand the
temperature of the brake discs/drums on a contisibasis.

3.2. Test conditions
3.2.1. Inertia mass of the inertia dynamometer

The inertia mass of the inertia dynamometer stakdt as close as possible,
with a permissible variation of + 5 per cent, te ttheoretically required
value which corresponds to that part of the tatattia of the vehicle braked
by the appropriate wheel. The formula used for Wdateon purposes is as

follows:
[ = m Crgy
where:
I = rotary inertia (kgrf);
fgyn = dynamic rolling radius of the tyre (m);
m = test mass (part of the maximum mass of theclebraked by the
appropriate wheel) as stipulated by this Regufati
3.2.1.1. Dynamic rolling radius

In calculating the inertia mass, the dynamic rgllmadius (g, of the largest
tyre authorised for the vehicle (or the axle) shalltaken into account.
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3.2.1.2. Test mass
The test mass for calculating the inertia masd bless follows:
a) When testing front axle brake discs and drums:
m = XI n‘l/eh Myen: Max. permitted mass of the vehicle
2[h Ntront. NUMber of front axles
front
b) When testing rear axle brake discs and drums:
— y[ rr\/eh Myen: Max. permitted mass of the vehicle
Nrear. NUMber of rear axles
2 lj]rear rear
Table A11/3.2.1.2
Vehicle category Percentage by mass m to be taken into account
X values (front axle) Y values (rear axle)
M1 77 32
M2 69 44
N, 66 39
Ma/N/N3 55 55
3.2.2. The initial rotational speed of the dynamtemshall correspond to the linear
speed of the vehicle at 80 km/h {MN;) or 60 km/h (M, M3, N,, N3) based
on the mean of the dynamic rolling radii of thegksst and smallest tyre of
the authorised tyre sizes.
3.2.3. Cooling
The cooling may be carried out either to paragr&p®s3.1. or 3.2.3.2.
3.2.3.1. Test carried out with a complete wheei (and tyre), mounted on the
moving part of the brake, as it would be on theicdleHworst case).
With respect to the Type | and Type Il tests aiolow at a velocity and air
flow direction simulating actual conditions may bsed during the heating
runs, the speed of the air flow being + 0.33 v
where v = vehicle test speed at initiation of bngki
In other cases cooling air is not restricted.
The temperature of the cooling air shall be theiantliemperature.
3.2.3.2. Test carried out without a rim
With respect to the Type | and Type Il tests durthg heating runs no
cooling is allowed.
In other cases cooling air is not restricted.
3.2.4. Preparation of the brake
3.24.1. Disc brakes
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The test is conducted using a new disc with nevkebianing assemblies
which have been type approved according to Reguldtio. 13, 13-H or 90
(in the condition as mounted on the vehicle, ergtgetive grease removed).

3.2.4.2. Drum brakes

The test is conducted using a new drum with newdis assemblies which
have been type approved according to RegulationlRp13-H or 90 (if
applicable, protective grease removed).

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

3.3. Alternative dynamometer performance test
Table A11/3.3.

la. In the case of vehicles of categories My, N;
See bedding-in (burnishing) procedure as desciibéthnex 3, paragraph 2.2.2.3.

1b. In the case of vehicles of categorieg Mb, N3
Bedding-in (burnishing):

100 (disc) or 200 (drum) brake applications
T, = 150°C (disc) or 100°C (drum)

v; = 60 km/h

dn = 1 and 2 m/s? alternating

2. Dynamic friction properties, see paragraph 3.8f this annex
3. Brake test Type 0, see paragraph 3.4.1. ofathiex

4, Brake test Type |, see paragraph 3.4.2. ofahigex

5. Re-burnishing:

10 (disc) or 20 (drum) brake applications
T; = 150°C (disc) or 100°C (drum)
v; = 60 km/h,

dn = 1 and 2 m/s? alternating

6. Brake test Type 0, see paragraph 3.4.1. ofathiex

7. Brake tests simulation engine connected, sesgpaph 3.4.4. of this annex
8. Re-burnishing: (like No. 5.)

9. Dynamic friction properties, see paragraph 306 this annex

10. Brake test Type Il (if applicable), see parpbra.4.3. of this annex

11. Re-burnishing: (like No. 5.)

Steps 12 to 19 are optional (if activation is ndfisient)

12. Brake test Type 0, see paragraph 3.4.1. oftingx

13. Brake test Type |, see paragraph 3.4.2. ofatiigex
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14. Re-burnishing: (like item 5.)
15. Dynamic friction properties, see paragraphl3.&f. this annex
16. Brake tests simulation engine connected, sesymph 3.4.4. of this annex
17. Re-burnishing: (like item 5.)
18. Dynamic friction properties, see paragraphl3.&f. this annex
19. Re-burnishing: (like item 5.)
3.4. Service braking system
3.4.1. Brake tests Type 0, vehicle laden

This test shall be carried out analogous to the vipians of
Regulation No. 13, Annex 4, paragraph 1.4.2. or URipn No. 13-H,
Annex 3, paragraph 1.4.2.

3.4.2. Brake tests Type |

This test shall be carried out analogous to the vipians of
Regulation No. 13, Annex 4, paragraph 1.5.1. or uRipn No. 13-H,
Annex 3, paragraph 1.5.1.

At the end of the Type | brake test, the perforneawbtien the brakes are hot
is to be satisfied pursuant to Regulation No. 18néx 4, paragraph 1.5.3. or
Regulation No. 13-H, Annex 3, paragraph 1.5.2.

3.4.3. Brake tests Type Il

This test shall be carried out analogous to the vipians of
Regulation No. 13, Annex 4, paragraph 1.6.

3.4.4. Brake tests simulation engine connected

Instead of the Type O test with engine connected,ttie purpose of this
Regulation it is acceptable to carry out a tessitaulating for the laden
condition (see paragraph 3.2. of this annex) tis¢ ¢enditions which are
prescribed for the Type O test with engine conmkeateRegulation No. 13,
Annex 4, paragraph 2.1.1. or Regulation No. 13-Hnéx 3, paragraph 2.1.1.

3.5. Testing the dynamic frictional properties (@amson test conducted on the
individual wheel brake)

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

3.5.1. Using the replacement brake disc/drum, astlesix consecutive brake
applications with different, gradually increasingntrol forces or brake
pressures are carried out as part of the process apnean fully developed
deceleration of 6 m/s2 (MM,, N;) or 5 m/s2 (M, No/N3). The control forces
or line pressure have not to exceed the maximuowall control forces or
line pressure that is permanently guaranteed bybth&ing system of the
vehicle (e.g. cut in pressure of the compressBrjor to each brake
application, the initial temperature of the brakecfirum shall bec 100° C.

3.5.2. The brake test described in paragraph 3afsb. has to be carried out using
the original brake disc/drum.

32



ECE/TRANS/WP.29/2011/6

3.5.3.

4.1.
4.1.1.

4.1.1.1.
41.1.1.1.

4.1.1.1.2.

The dynamic frictional properties at the ehthe procedure (step 9 or 18) of
the replacement brake disc/drum can be regardesihvakr to those of the
original brake disc/drum, provided the values attdiin relation to the mean
fully developed deceleration at the same operginegsures or control forces
in the region of the upper 2/3 of the curve gemetado not deviate by
either £ 8 per cent or £ 0.4 m/s2 from those ofdhginal brake disc/drum.

Integrity tests using an inertia dynamometer

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

A single test per test group is required unlessrépdacement part does not
achieve the required number of cycles before damagdailure (see
paragraph 4.1.1.1.3. or 4.1.1.2.3. of this annex).

The brake should be installed on the dynamometeactordance with its
fitting position on the vehicle (rigidly mountedaies or those installed by
means of a stub axle are exempt)

The temperature of the brake disc/brake drum shioelcheasured in as close
proximity to the friction rubbing surface as po$sibThe temperature
measurement should be recorded and the method aaduning point shall
be the same for all tests.

If cooling air is used during a brake applicatiorbetween brake applications
inside one braking cycle, the speed of the airfadvthe brake shall be limited
to vy = 0.33v

where v = vehicle test speed at initiation of bngki

In other cases cooling air is not restricted.

The temperature of the cooling air shall be theiantliemperature.
Brake discs

Brake disc thermal fatigue test

This test is conducted using a new disc, an origimake caliper of the
vehicle(s) concerned and new brake lining assembiie the vehicle(s)
concerned which have been type approved accordiriRegulation No. 13,
13-H or 90 (in the condition as mounted on the efehie.g. protective grease
removed).

Worn brake linings may be replaced during theifestcessary.
Vehicles of categories; MN;
Test conditions (brake disc thermabfagitest)

The inertia mass of the inertia dynamometer shal determined in
accordance with the requirements laid down in paatgs 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 11.

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the mean of thedaegel smallest dynamic
rolling radius of the tyres authorized for that iodd

Test program (brake disc thermal fatigsé)

Brake linings submitted for test shall be fittedttee relevant brakes and
bedded (burnished) according to the procedure oleAr8, paragraph 1.1.2.:
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Table A11/4

1.1.1.2.

Test provision

Thermal fatigue test

Vehicle categories M1/ Ny

Type of braking

Sequential brake applications

Braking interval

(= o) 70s

Number of brake applications per cycle 2

Brake torque in

accordance with a deceleration of | 5.0 m/s?

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

Brake applications

from

to

Vmax

20 km/h

Initial temperature of the 1st brake applicationdach | < 100 °C

cycle
Where
Vmax  the \hax to be used to test the replacement part is tha¢sponding to
the vehicle which has the highest ratio of kinetiergy to disc mass
tora  actual braking period during the application
tacc  Minimum acceleration time in accordance with tbeeterating power
of the respective vehicle
test  rest period
totw  Braking interval (s + tacc + tes)
4.1.1.1.3. Test result (brake disc thermal fatitpst)

The test is regarded as having been passed if t5Mave cycles are
completed without damage or failure.

If less than 150 cycles but more than 100 cycles @mpleted without
damage or failure then the test must be repeateal rew replacement part.
Under these circumstances both tests must complete than 100 cycles
without damage or failure for the part to have pddbe test.

If less than 100 cycles are completed before danmadrilure then a test
should be conducted on the original part and tlseillt® compared. If the
damage or failure point is no worse than the nunobesycles of the original
part -10 per cent then the test is regarded asgdéen passed.

Damage in this context means:

(a) Radial cracks on the friction surface which lmreger than 2/3 of the
radial height of the friction surface.

(b)  Cracks on the friction surface which reachitiveer or outer diameter
of the friction surface.

(c)  Through-cracking of any friction ring.

(d)  Any type of structural damage or cracks in arga outside the
friction surface.
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4.1.1.2. Vehicles of categories;M3, N;and N
4.1.1.2.1. Test conditions (brake disc thermabfagitest)
4.1.1.2.1.1. Vehicles with a maximum permissiblesgna 7.5 t

By means of the following Test program, brake disu® tested as
components of the braking system. It does not bmitactual driving
conditions but is understood as being purely a aomapt test. The
parameters listed below in Table A11/4.1.1.2.1dvec the brakes that are
presently used as a rule on vehicles with a maxirparmitted mass > 7.5 t.

Table A11/4.1.1.2.1.1.

Outside disc diamete Test parameter Test parameter Example of equipment
Test mass m [kg] afn [M] "Brake size"/smallest possible rim size
320 - 350 3100 0.386 17.5"
351 -390 4500 0.445 19.5"
391 - 440 5300 0.527 22.5"
> 440* * * R
* The test mass and the dynamic tyre rolling radiasbe agreed

between the applicant and the Technical Service.

The inertia mass of the inertia dynamometer shal determined in
accordance with the requirements laid down in pansiy 3.2.1. of Annex 11
in conjunction with the parameters specified intddgle above (test mass and
rdyn).

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the dynamic tyrengoltadii specified in
Table A11/4.1.1.2.1.1.

4.1.1.2.1.2. Vehicles with a maximum permissiblessna 3.5t ang 7.5t

As regards vehicles with a maximum permitted ma&s5%t and< 7.5t in
respect of which the parameters listed in Table/A111.2.1.1. do not apply,
the test parameters shall be selected in such athatythe worst case
scenario that formed the basis of the range ofafigbe replacement brake
disc (maximum permitted vehicle mass, maximum wgeipment size) is
covered.

The inertia mass of the inertia dynamometer shal determined in
accordance with the requirements laid down in paatgs 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 11.

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the mean of thedaegel smallest dynamic
rolling radius of the tyres authorized for that iodd
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4.1.1.2.2.

Test program (brake disc thermal fatigsé)

"Bedding in" procedure 100 brake applications

Initial speed: 60 km/h
Final speed: 30 km/h
dyy, alternating between 1 ri/and 2 m/%

Initial temperature £ 300°C (beginning at room temperatu

re)

1. Conditioned braking 10 brake applications from 60 to 30 km/h

dry alternating between 1 ri/and 2 m/%
Initial temperatureg 250°C

2. High-speed braking 2 Brake applications from 130 to 80 km/h

dpy 3 /g
Initial temperature< 100°C

. Conditioned braking see test stage 1

. High-speed braking see test stage 2

. Conditioned braking see test stage 1

oo |bd|lw

. Continuous braking (1) 5 Brake applications

at a constant speed of: 85 km/h

Decelerating torque corresponding to 0.5°m/s
Braking period 60 s

Initial temperature< 80°C

7. Conditioned braking see test stage 1

8. Continuous braking (2) 5 Brake applications

at a constant speed of: 85 km/h

Decelerating torque corresponding to 1.0°m/s
Braking period 40 s

Initial temperatureg 80°C

9. Repeat test stages 1 to 8: 9 or 14 times (whichever is applicable)- see paxalgr

4.1.1.2.3.

dm distance-related mean deceleration

4.1.1.2.3.

Test result (brake disc thermal fatitgpst)

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

If less than 15 cycles but more than 10 cyclescarapleted without damage
or failure then the test must be repeated on a neplacement part. Under
these circumstances both tests must complete rhare 10 cycles without
damage or failure for the part to have passedetste t

If less than 10 cycles are completed before danmagkilure then a test
should be conducted on the original part and tfseilt® compared. If the
damage or failure point is no worse than the nunobercles of the original
part then the test is regarded as having beenghasse

Damage in this context means:

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

(b)  Cracks on the friction surface which reachitiver or outer diameter
of the friction surface;
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(c)  Through-cracking of any friction ring;

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

4.1.2. Brake disc high load test
This test is conducted using a new disc, an origimake caliper of the
vehicle(s) concerned and new brake lining assembiie the vehicle(s)
concerned which have been type approved accordifitRegulations No. 13,
13-H or 90 (in the condition as mounted on the elehie.g. protective grease
removed).
Worn brake linings may be replaced during theifestcessary.

4.1.2.1. Vehicles of categories;MN;

4.1.2.1.1. Test conditions (brake disc high loat)te
See paragraph 4.1.1.1.1. above.

4.1.2.1.2. Test program (brake disc high load test)
The test has to be carried out according to tHewiihg table:

Table A11/4.1.2.1.2.

Test provision High load test

Vehicle categories Mi/ Ny

Type of braking Single brake applications

Number of brake applications 70

Initial temperature at the beginning of braking <100 °C

Brake torque in

accordance with 10.0 m/s? (however, brake pressure
p < 16000 kPa)

Brake applications

from Vimax

to 10 km/h
Where Vhax the Vo to be used to test the replacement part is that
corresponding to the vehicle which has the highatstd of kinetic energy to
disc mass

4.1.2.1.3. Test result (brake disc high load test)

The test is regarded as having been passed if M@oce brake applications
are completed without damage or failure.

If less than 70 brake applications are completédrbelamage or failure then
a test should be conducted on the original partthadesults compared. If
the damage or failure point is no worse than thever of cycles of the
original part -10 per cent then the test is regdwme having been passed.

Damage in this context means:

(@) Radial cracks on the friction surface which mrger than 2/3 of the
radial height of the friction surface;

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

(c)  Through-cracking of any friction ring;
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4.1.2.2.
4.1.2.2.1.

4.1.2.2.2.

4.1.2.2.3.

4.2.
4.2.1.

4.2.1.1.
4.2.1.1.1.

4.2.1.1.2.

4.2.1.1.3.

4.2.1.2.
4.2.1.2.1.
42.121.1.

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

Vehicles of categories;MM3, N, and N
Test conditions (brake disc high loat)te
See paragraph 4.1.1.2.1. above.

Test program (brake disc high load test)

500 brake applications are carried out from a sp#e®D km/h to 10 km/h
with a brake torque of 90 per cent of the maximuaké torque specified by
the applicant.

Initial temperature< 200 °C
Test result (brake disc high load test)

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

Brake drums
Brake drum thermal fatigue test

The test is conducted using a new drum with newndis assemblies which
have been type approved according to RegulationslBlo13-H or 90 (if
applicable, protective grease removed).

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

Vehicles of categories; nd N
Test conditions (brake drum thermabfagitest)

The inertia mass of the inertia dynamometer shal determined in
accordance with the requirements laid down in paatys 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 11.

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the mean of thedaegel smallest dynamic
rolling radius of the tyres authorized for that iodd

Test program (brake drum thermal fatigse)

The thermal fatigue requirements for brake drunes @vered by the high
load tests of paragraph 4.2.2.1.2.

Test result (brake drum thermal fatigue)
See paragraph 4.2.2.1.3.

Vehicles of categories;M Mz — N, — Ng

Test conditions (brake drum thermabfagitest)
Vehicles with a maximum permissiblesgia 7.5 t

By means of the following Test program, brake diste tested as
components of the braking system. It does not bmitactual driving
conditions but is understood as being purely a aorapt test. The
parameters listed below in Table A11/4.2.1.2.1dvec the brakes that are
presently used as a rule on vehicles with a maxirparmitted mass > 7.5 t.
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Table A11/4.2.1.2.1.1.

Lining width
. <130 mm 130 -190 mm >190 mm . .
Inner drum diameter Typical rim
[mm] Tyre Tyre Tyre diameter
Testmass| (a4ius Testmass| adius Testmass| (adius
[ka] [kal (kal
[m] [m] [m]

<330 2750 0.402 3200 0.390 5500 0.402 17.5"
330 - 390 t */ 3400 0.480 5500 0.516 19.5"
391-430 3400 0.510 4500 0.527 550( 0.543 22.5"

> 430 * * * * * * -

The test mass and the dynamic tyre rolling radiuset agreed between the applicant and the TechBéraice.

The inertia mass of the inertia dynamometer shal determined in
accordance with the requirements laid down in pansiy 3.2.1. of Annex 11
in conjunction with the parameters specified intddgle above (test mass and

Fayn)-

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the dynamic tyrengotidii specified in Table
Al11/4.2.1.2.1.1.

4.2.1.2.1.2. Vehicles with a maximum permissiblessna 3.5t ang 7.5t

As regards vehicles with a maximum permitted ma&s5xt and< 7.5t in
respect of which the parameters listed in Table/A111.2.1.1. do not apply,
the test parameters shall be selected in such athatythe worst case
scenario that formed the basis of the range ofafigbe replacement brake
disc (maximum permitted vehicle mass, maximum wgeipment size) is

covered.

The inertia mass of the inertia dynamometer shal determined in

accordance with the requirements laid down in paatgs 3.2.1., 3.2.1.1. and
3.2.1.2. of Annex 11.

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the mean of thedaegel smallest dynamic
rolling radius of the tyres authorized for that iodd
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4.2.1.2.2. Test program (brake drum thermal fatigse)
Table A11/4.2.1.2.2.

Test provision Thermal fatigue test
Type of braking Sequential brake applications
Number of brake applications 250 or 300 (whichever is applicable) -

see paragraph 4.2.1.2.3.

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

Brake torque in accordance with 3.0 m/s2

Brake applications

from 130

to 80 km/h
Initial temperature of each brake application <50 °C
Cooling pursuant to paragraph 3.2.3. permitted

4.2.1.2.3. Test result (brake drum thermal fatigue)

The test is regarded as having been passed if 360 brake applications
are completed without damage or failure.

If less than 300 brake applications but more thad Rrake applications are
completed without damage or failure then the TewdinBervice must repeat
the test on a new replacement part. Under theserstances both tests must
complete more than 250 brake applications with@mayge or failure for the
part to have passed the test.

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

Damage in this context means:

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

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

(c)  Through-cracking of the drum;

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

4.2.2. Brake drum high load test

The high load test shall be conducted on the sastespecimens following
the alternative dynamometer test (see paragraploBtis annex.).

4.2.2.1. Vehicles of categories, nd N
4.2.2.1.1. Test conditions (brake drum high loat)te
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See paragraph 4.2.1.1.1. above.
4.2.2.1.2. Test program (brake drum high load test)

Make 100 consecutive snub applications with
v4 = 80 km/h and ¥= 10 km/h and an initial
temperature of 100 °C.

The deceleration of the first application shall be
"Bedding in" procedure constant 1.5 m#sFrom the second up to the last
application the pressure shall be constant and

equivalent to the average of the first application

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

Test provision Brake drum high load test
Type of braking Single brake applications
Number of brake applications 100

Ibnr:lizlnt:mperature at the beginning of <100 °C

Brake torque in accordance with 10.0 m/s?

(however, brake pressurespgl6000 kPa)

Brake applications

from Vimax
to 10 km/h
Vimax the wmax to be used to test the replacement part is thaesponding to the

vehicle which has the highest ratio of kinetic gyeto disc mass
4.2.2.1.3. Test result (brake drum high load test)

The test is regarded as having been passed if 16e brake applications
are completed without damage or failure.

If less than 100 brake applications are completeidre damage or failure
then a test should be conducted on the origindlgrat the results compared.
If the damage or failure point is no worse than tlbenber of cycles of the
original part -10 per cent then the test is regdae having been passed.

Damage in this context means:

(a) Cracks on the friction surface which are lontjem 2/3 of the axial
width of the friction surface.

(b)  Cracks on the friction surface which reach &l outer end of the
drum.

(c)  Through-cracking of the drum.

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

4.2.2.2. Vehicles of categories;MM3, N, and N
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4.2.2.2.1. Test conditions (brake drum high loat)te

See above paragraph 4.2.1.2.1.

4.2.2.2.2. Test program (brake drum high load test)

Table A11/4.2.1.2.2.

Test provision

High load test

Type of braking Braking to less than 5 km/h
Total number of brake applications 150

Initial brake drum temperature at each brake apgficn <100 °C

Brake applications

from 60 km/h

to <5 km/h

Brake torque in accordance with a 6 m/s2

Cooling (also deviating from paragraph 3.2.3. détannex) permitted

4.2.2.2.3. Test result (brake drum high load test)

The test result is positive provided the brakemdoes not fracture.
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Annex 12

Requirements for replacement brake discs/drums fovehicles of
category O

1. Test overview

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

Table A12/1A: Vehicles of categorieg, @, and Q

Track test Alternative dynamometer test
2.2.1. TypeO 3.4.1. TypeO
2.2.2. Typel 3.4.2. Typel

2.3. Parking brake system (if applicable) -

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

Table A12/1B: Vehicles of categorieg O

Track test Alternative dynamometer test
221. TypeO 3.4.1. TypeO
2.2.3. Typelll 3.4.3. Typell

2.3. Parking brake system (if applicable) -

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

2. Verification of the vehicle test requirements

2.1. Test vehicle

A vehicle that is representative for the selectst group (see definition in
paragraph 5.3.6. of this Regulation) in respecivbich an approval or parts
report for a replacement brake disc/drum is appl@dshall be fitted with
this replacement brake disc/drum as well as beppegudi with test devices for
testing the brakes pursuant to the provisions gfuigion No. 13.

The replacement brake disc/drum shall be fittedth® axle in question

together with an accompanying brake lining whicls baen type approved
according to Regulations No. 13, or 90 availablenfrthe vehicle or axle

manufacturer. Unless a uniform procedure is laiméor how braking is to

be effected, the test shall be carried out follgviagreement with the
Technical Service. All the tests listed below stl carried out on brakes
that have been bedded in. The same "bedding ingrgname shall be used
for both replacement and original brake discs andhd.
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2.2.
2.2.1.

2.2.2.

2.2.3.

2.3.
2.3.1.

2.3.2.
2.3.3.

2.4,

2.4.1.

24.1.1.

Service braking system
Type 0 brake tests, vehicle laden

This test shall be carried out pursuant to Regufaio. 13, Annex 4,
paragraph 1.4.4.

Type | brake tests

This test shall be carried out pursuant to Regufaio. 13, Annex 4,
paragraph 1.5.2.

At the end of the Type | brake test, the perforneawtien the brakes are hot
is to be satisfied pursuant to Regulation No. 113)éx 4, paragraph 1.5.3.

Type Ill brake tests

This test shall be carried out pursuant to Reguiaio. 13, Annex 4,
paragraph 1.7.

Parking braking system (if applicable)

If the service brake system and the parkiade system use a common disc
or drum friction surface, it is not necessary toauct a specific parking
brake system test. The satisfactory achievemetiteofype 0 laden test shall
be taken as meeting the parking brake system emeints.

Static test with 18 per cent gradient, vehizden

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

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

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

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

If an approval or a parts report is required inr@mtion with a replacement
brake disc/drum for the front-wheel brakes, ther-melacel brakes shall
remain inoperative throughout the test.

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

Performance comparison test when the braeesold

With cold brakes, the performance of the replacdrbeske disc/drum shall
be compared with the original equivalents by conmggathe results of the test
below

Using the replacement brake disc/drum/east six consecutive brake
applications with different, gradually increasingntrol forces or brake
pressures are carried out as part of the process tige point at which the
wheels lock, or up to a mean fully developed deeagilen of 3.5 m/s?, or up
to the maximum control force permitted for thisegairy of vehicle, in which
connection the initial speed for testing purpose4s km/h:
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Prior to each brake application, the initial tengtere of the brake drum shall
be< 100 °C.

2.4.1.2. The brake test described in paragrapii.2.4also has to be carried out using
the original brake disc/drum.

2.4.1.3. The dynamic frictional properties of tieplacement brake disc/drum can be
regarded as similar to those of the original brdise/drum, provided the
values attained in relation to the mean fully deped deceleration at the
same operating pressures or control forces inefen of the upper 2/3 of
the curve generated do not deviate by more tha@ pet cent or £ 0.4 m/s?
from those of the original brake disc/drum.

3. Inertia dynamometer test
3.1. Equipment of the dynamometer

For testing purposes, the dynamometer shall bedfitut with the original
brake caliper or wheel brake of the vehicle conedrnThe inertia
dynamometer shall be equipped with a constant edgvice and equipment
for recording rotational speed, brake pressurentimber of revolutions after
braking has commenced, brake torque, the brakingogeand the
temperature of the brake drum on a continuous basis

3.2. Test conditions
3.2.1. Inertia mass of the inertia dynamometer

The inertia mass of the inertia dynamometer stabdt as close as possible,
with a permissible variation of + 5 per cent, te ttheoretically required
value which corresponds to that part of the tatattia of the vehicle braked
by the appropriate wheel. The formula used for dateon purposes is as

follows:

| = m gy

where:

I = rotary inertia (kgrf);

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

m = test mass (part of the maximum mass of thecleshi
braked by the appropriate wheel) as stipulated big t
Regulation

3.2.1.1. Dynamic rolling radius

In calculating the inertia mass, the dynamic rgllmadius (g, of the largest
tyre authorised for the vehicle (or the axle) shalltaken into account.

3.2.1.2. Test mass

The test mass for calculating the inertia masd bleads follows:

My en: Max. permitted mass of the vehicle

_055[m,,,
- 2Th n: number of axles, or number of front or rear-axtethie
case of full trailer
3.2.2. The initial rotational speed of the dynamtemehall correspond to the linear

speed of the vehicle at 40 or 60 km/h (dependinthertype of test) based on
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3.2.3.

3.2.3.1.

3.2.3.2.

3.2.4.

3.2.4.1.

3.2.4.2.

3.3.

the mean of the dynamic rolling radii of the latgasd smallest tyre of the
authorised tyre sizes.

Cooling
The cooling may be carried out either to paragr&p®s3.1. or 3.2.3.2.

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

With respect to the Type | and Type Il tests aoling at a velocity and air
flow direction simulating actual conditions may bsed during the heating
runs, the speed of the air flow being + 0.33 v

where:

v = vehicle test speed at initiation of braking.

In other cases cooling air is not restricted.

The temperature of the cooling air shall be theiantiemperature.
Test carried out without a rim

With respect to the Type | and Type Il tests dgrime heating runs no
cooling is allowed.

In other cases cooling air is not restricted.
Preparation of the brake
Disc brakes

This test is conducted using a new disc with newakérlining assemblies
which have been type approved according to ReguistNo. 13 or 90 (in the
condition as mounted on the vehicle, e.g. proteagrease removed).

Drum brakes

The test is conducted using a new drum with newdis assemblies which
have been type approved according to Regulations18loor 90 (if
applicable, protective grease removed).

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

Alternative dynamometer performance test

Table A12/3.3.

1.

Cold Bedding-in (cold burnishing):

100 (disc) or 200 (drum) brake applications
T; = 150°C (disc) or 100°C (drum)

v; = 60 km/h

d, = 1 and 2 m/s? alternating

Dynamic friction properties, see paragraph 3.5 1his annex
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3. Hot Bedding-in (Hot burnishing):

Make 30 consecutive snub applications with=-\60 km/h and y= 30
km/h with a cycle time of 60 s starting at a bré&mperature of 100 °C
at the first application. The deceleration of tinstfapplication shall be
constant 3 mfs From the second up to the last application tlesgirre
shall be constant and equivalent to the averageediirst application.

4, Re-burnishing:

30 brake applications

Ti = 150 °C (disc) or 100 °C (drum)
vi = 60 km/h,

dm =1 and 2 m/s? alternating

5. Brake test Type 0, see paragraph 3.4.1. of thisxann
6. Brake test Type | (in the case of 00;), see paragraph 3.4.2. of this
annex
7. Re-burnishing: (like item 4.)
8. Brake test Type 0, see paragraph 3.4.1. of thisxann
9. Brake test Type Il ((in the case of)Osee paragraph 3.4.3. of this annex
10. Re-burnishing: (like item 4.)
3.4. Service braking system
3.4.1. Brake tests Type 0, vehicle laden

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

3.4.2. Brake tests Type |

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

At the end of the Type | brake test, the perforneawben the brakes are hot
is to be satisfied pursuant to Regulation No. 113)éx 4, paragraph 1.5.3.

3.4.3. Brake tests Type Il

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

3.5. Testing the dynamic frictional properties (@amson test conducted on the
individual wheel brake)

3.5.1. The test shall be carried out in accordarideegulation No. 13, Annex 19,
paragraphs 4.4.3.1. t0 4.4.3.4.

3.5.2. The brake test described in paragraph 3afsi. has to be carried out using
the original brake disc/drum.

3.5.3. The dynamic frictional properties at stepof2 the procedure of the
replacement brake disc/drum can be regarded adasitoi those of the
original brake disc/drum, provided the values atdiin relation to the mean
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4.1.
4.1.1.

4.1.1.1.
4.1.1.1.1.

4.1.1.1.2.

fully developed deceleration at the same operginegsures or control forces
in the region of the upper 2/3 of the curve germetato not deviate by more
than + 8 per cent or + 0.4 m/s2 from those of ttigiwal brake disc/drum.

Integrity tests using an inertia dynamometer

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

A single test per test group is required unlessrédpdacement part does not
achieve the required number of cycles before damagdailure (see
paragraph 4.1.1.1.3. or 4.1.1.2.3. of this annex).

The brake should be installed on the dynamometeactordance with its
fitting position on the vehicle (rigidly mountedaies or those installed by
means of a stub axle are exempt).

The temperature of the brake disc/brake drum shioellcheasured in as close
proximity to the friction rubbing surface as po$sibThe temperature
measurement should be recorded and the method aaduning point shall
be the same for all tests.

If cooling air is used during a brake applicatiorbetween brake applications
inside one braking cycle, the speed of the airfadvthe brake shall be limited
to:

Var = 0.33 Vv

where:

v = vehicle test speed at initiation of braking.

In other cases cooling air is not restricted.

The temperature of the cooling air shall be theiantliemperature.
Brake discs

Brake disc thermal fatigue test

This test is conducted using a new disc with newakérlining assemblies
which have been type approved according to Reguladtio. 13 or 90 (in the
condition as mounted on the vehicle, e.g. proteagrease removed).

Vehicles of categories @nd Q
Test conditions (brake disc thermabfes)

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

The rotational speed of the dynamometer shall espmed to the linear test
speed of the vehicle based on the mean of thedaegel smallest dynamic
rolling radius of the tyres authorized for that iodéa

Test program (brake disc thermal fajigue

Table A12/4.1.1.1.2.

Test provision

Thermal fatigue test

Vehicle categories 0,/0
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Type of braking Sequential brake applications

Braking interval (= to) 70s

Number of brake applications per cycle 2

Brake torque in accordance with 5.0

a [m/s?]

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

Brake applications

from 80 km/h

to 20 km/h

Initial temperature of the 1st brake applicationdach | < 100 °C

cycle
Vimax maximum design speed (as per its range of use)
tora actual braking period during the application
tace minimum acceleration time in accordance with tbeeterating power of the respective

vehicle

trest rest period
ttotall Braking interval @(a + tacc+ tresb

4.1.1.1.3. Test result (brake disc thermal fatitgpst)

The test is regarded as having been passed if t5thave cycles are
completed without damage or failure.

If less than 150 cycles but more than 100 cycles @mpleted without
damage or failure then the test must be repeateal rew replacement part.
Under these circumstances both tests must complete than 100 cycles
without damage or failure for the part to have pddbe test.

If less than 100 cycles are completed before danmedmilure then a test
should be conducted on the original part and ttseilt® compared. If the
damage or failure point is no worse than the nunobercles of the original
part -10 per cent then the test is regarded anbdeen passed.

Damage in this context means:

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

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

(c)  Through-cracking of any friction ring;

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

4.1.1.2. Vehicles of categories Ond
4.1.1.2.1. Test conditions (brake disc thermabfagitest)

4.1.1.2.1.1. Vehicles with a maximum permissiblesgna 7.5 t
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By means of the following Test program, brake disute tested as
components of the braking system. It does not bmitactual driving
conditions but is understood as being purely a aormept test. The
parameters listed below in Table A12/4.1.1.2.1dvec the brakes that are
presently used as a rule on vehicles with a maxirparmitted mass > 7.5 t.

Table A12/4.1.1.2.1.1

Outside disc Test paramete Test paramete Example of equipmelLt
diameter Test mass m [kd] rayn[M] | "Brake size"/smallest possible rim size
320 - 350 310 0.386 17.5"
351 -390 450 0.445 19.5"
391 - 440 530 0.527 22.5"

> 440 ' ' -

" The test mass and the dynamic tyre rolling radiube agreed between the applicant and the
Technical Service.

The inertia mass of the inertia dynamometer shal determined in
accordance with the requirements laid down in pagiy 3.2.1. of Annex 12
in conjunction with the parameters specified intddgle above (test mass and

Fayn)-

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the dynamic tyreéngoltadii specified in
Table A12/4.1.1.2.1.1.

4.1.1.2.1.2. Vehicles with a maximum permissiblessna 3.5t ang 7.5t

As regards vehicles with a maximum permitted ma&s5xt and< 7.5t in
respect of which the parameters listed in Table/A121.2.1.1. do not apply,
the test parameters shall be selected in such athatythe worst case
scenario that formed the basis of the range ofafigbe replacement brake
disc (maximum permitted vehicle mass, maximum wgeipment size) is
covered.

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

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the mean of thedaegel smallest dynamic
rolling radius of the tyres authorised for that icéh
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4.1.1.2.2. Test program (brake disc thermal fatigsé)
Table A12/4.1.1.2.2.

"Bedding in" procedure 100 Brake applications

Initial speed: 60 km/h

Final speed: 30 km/h

dn, alternating between 1 ni/end 2 m/8

Initial temperature £ 300 °C (beginning at room
temperature)

1. Conditioned braking 10 Brake applications frobnté 30 km/h
dn, alternating between 1 ni/end 2 m/8

Initial temperature £ 250 °C

2. High-speed braking 2 Brake applications from &880 km/h
dpy = 3 m/é

Initial temperature< 100 °C

3. Conditioned braking see test stage 1
4. High-speed braking see test stage 2
5. Conditioned braking see test stage 1
6. Continuous braking (1) 5 Brake applications
at a constant speed of: 85 km/h
Decelerating torque corresponding to 0.5’m/s
Braking period 60 s
Initial temperature< 80 °C
7. Conditioned braking see test stage 1
8. Continuous braking (2) 5 Brake applications
at a constant speed of: 85 km/h
Decelerating torque corresponding to 1.0°m/s
Braking period 40 s
Initial temperature< 80 °C
9. Repeat test stages 1 to 8: 9 or 14 times (whétie applicable)- see paragraph

4.1.1.2.3.

dm distance-related mean deceleration
4.1.1.2.3. Test result (brake disc thermal fatitpst)

The test is regarded as having been passed if o cycles are completed
without damage or failure.
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If less than 15 cycles but more than 10 cyclescarepleted without damage
or failure then the test must be repeated on a neplacement part. Under
these circumstances both tests must complete rhare 10 cycles without
damage or failure for the part to have passedette t

If less than 10 cycles are completed before danmagiilure then a test
should be conducted on the original part and tlseilt® compared. If the
damage or failure point is no worse than the nunobeycles of the original
part then the test is regarded as having beenghasse

Damage in this context means:

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

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

(c)  Through-cracking of any friction ring;

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

4.1.2. Brake disc high load test

The high load tests shall be conducted on the gastespecimens following
on from the alternative dynamometer test (see paphg3.3. of this annex).

4.1.2.1. Vehicles of categories @nd Q
Not applicable.
4.1.2.2. Vehicles of categorieg @nd Q
4.1.2.2.1. Test conditions (brake disc high loat)te
See above paragraph 4.1.1.2.1.
4.1.2.2.2. Test program (brake disc high load test)

500 brake applications are carried out from a sp#e®D km/h to 10 km/h
with a brake torque of 90 per cent of the maximuaké torque specified by
the applicant.

Initial temperature< 200 °C
4.1.2.2.3. Test result (brake disc high load test)

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

4.2. Brake drums
4.2.1. Brake drum thermal fatigue test

The test is conducted using a new drum with newmdis assemblies which
have been type approved according to Regulation1®013-H or 90 (if
applicable, protective grease removed).

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

4.2.1.1. Vehicles of category;@nd Q
4.2.1.1.1. Test conditions (brake drum thermabfaitest)
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4.2.1.1.1.1.

4.2.1.1.1.2.

4.2.1.1.2.

Vehicles with a maximum permissibledgad< 1200 kg
Not applicable
Vehicles with a maximum permissibliedsad > 1200 kg

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

The rotational speed of the dynamometer shall espmed to the linear test
speed of the vehicle based on the mean of thedaegel smallest dynamic
rolling radius of the tyres authorized for that iodéa

Test program (brake drum thermal fatigse)

Table A12/4.2.1.1.2.

Test provision

Thermal fatigue test

Type of braking Sequential brake applications
Number of brake applications 250 or 300 (whichever is applicable) - see
4.2.1.1.3.

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

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

Brake applications

from 130

to 80 km/h

Initial temperature of each brake application <50°C

Cooling pursuant to 3.2.3. permitted
4.2.1.1.3. Test result (brake drum thermal fatigpst)

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

If less than 450 brake applications but more thad Brake applications are
completed without damage or failure then the Texdinbervice must repeat
the test on a new replacement part. Under theserstances both tests must
complete more than 300 brake applications with@malge or failure for the
part to have passed the test.

If less than 300 brake applications are completidre damage or failure
then a test should be conducted on the originadlgeat the results compared
— if the damage or failure point is no worse tha ariginal part then the test
is regarded as having been passed.

Damage in this context means:

(@  Cracks on the friction surface which are londeemn 2/3 of the axial
width of the friction surface;

(b)  Cracks on the friction surface which reach @&l outer end of the
drum;
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(c)  Through-cracking of the drum;

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

4.2.1.2. Vehicles of categories @nd Q
4.2.1.2.1. Test conditions (brake drum thermagfagitest)
4.2.1.2.1.1. Vehicles with a maximum permissiblesgna 7.5 t

By means of the following Test program, brake disu®g tested as
components of the braking system. It does not imitactual driving
conditions but is understood as being purely a aomapt test. The
parameters listed below in Table A12/4.2.1.2.1dvec the brakes that are
presently used as a rule on vehicles with a maxirparmitted mass > 7.5 t.

Table A12/4.2.1.2.1.1.

lining width
. <130 mm 130 -190 mm >190 mm . .
Inner drum diameter Typical rim
[mm] Tyre Tyre Tyre diameter
Testmass| (a4ius Testmass| adius Testmass| (adius
[ka] [ka] [ka]
[m] [m] [m]

<330 2750 0.402 3200 0.390 5500 0.402 17.5"
330 -390 * * 3400 0.480 5500 0.516 19.5"
391 -430 3400 0.510 4500 0.527% 550( 0.543 22.5"

> 430 " . B . B B _

The test mass and the dynamic tyre rolling radiube agreed between the applicant and the
Technical Service.

The inertia mass of the inertia dynamometer shal determined in
accordance with the requirements laid down in paey3.2.1. of Annex 12
in conjunction with the parameters specified intddgle above (test mass and

rdyn).

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the dynamic tyreéngoltadii specified in
Table A12/4.2.1.2.1.1.

4.2.1.2.1.2. Vehicles with a maximum permissiblessna 3.5t ang 7.5t

As regards vehicles with a maximum permitted ma&s5x% and< 7.5t in
respect of which the parameters listed in Table/A121.2.1.1. do not apply,
the test parameters shall be selected in such athatythe worst case
scenario that formed the basis of the range ofafigbe replacement brake
disc (maximum permitted vehicle mass, maximum wgeipment size) is
covered.

The inertia mass of the inertia dynamometer shal determined in
accordance with the requirements laid down pardgrap2.1., 3.2.1.1. and
3.2.1.2. of Annex 12.

The rotational speed of the dynamometer shall spmed to the linear test
speed of the vehicle based on the mean of thedaegel smallest dynamic
rolling radius of the tyres authorized for that iodd
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4.2.1.2.2.

Test program (brake drum thermal fatigse)

Table A12/4.2.1.2.2.

Test provision

Thermal fatigue test

Type of braking Sequential brake applications

Number of brake applications 250 or 300 (whichever is applicable) - see
4.2.1.2.3.
NB: The test is interrupted when a through
crack appears.

Brake torque set to produce a deceleration of 3.0 m/é

Brake applications

from 130
to 80 km/h
Initial temperature of each brake application <50°C
Cooling pursuant to paragraph 3.2.3. permitted
4.2.1.2.3. Test result (brake drum thermal fatigst)
The test is regarded as having been passed if 360 brake applications
are completed without damage or failure.
If less than 300 brake applications but more thad Rrake applications are
completed without damage or failure then the Tewdinbervice must repeat
the test on a new replacement part. Under theserstances both tests must
complete more than 250 brake applications with@maige or failure for the
part to have passed the test.
If less than 250 brake applications are completefire damage or failure
then a test should be conducted on the originadlgat the results compared
— if the damage or failure point is no worse thiaa ariginal part then the test
is regarded as having been passed.
Damage in this context means:
(a) Cracks on the friction surface which are lontem 2/3 of the axial
width of the friction surface.
(b)  Cracks on the friction surface which reach @@l outer end of the
drum.
(c)  Through-cracking of the drum.
(d)  Any type of structural damage or cracks in arga outside the
friction surface.
4.2.2. Brake drum high load test
The high load test shall be conducted on the sastespecimens following
the alternative dynamometer test (see paragraploftis annex.)
4.2.2.1. Vehicles of category;@nd Q
4.2.2.1.1. Test conditions (brake drum high loat)te
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4.2.2.1.2.

4.2.2.1.3.

4.2.2.2.
4.2.2.2.1.

4.2.2.2.2.

See paragraph 4.2.1.1.1. above.

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

Test result (brake drum high load test)
See paragraph 4.2.2.2.3. below.

Vehicles of category;@nd Q

Test conditions (brake drum high loat)te
See paragraph 4.2.1.2.1. above.

Test program (brake drum high load test)

Table A12/4.2.2.2.2.

Test provision

High load test

Type of braking

Braking to standstill

Total number of brake applications 150

Initial temperature of the brake drum every time tirake ig

operated <100 °C
Brake applications

from 60 km/h
to 0 km/h
Brake torque set to produce a deceleration of 6 m/s?
Cooling (also deviating from paragraph 3.2.3.) permitted
4.2.2.2.3. Test result (brake drum high load test)

The test result is positive provided the brakemdoes not fracture.
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Annex 13

Model test report for a replacement brake disc/dom

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

1. General technical description of a replacemeaitéodisc/drum
1.1. Applicant (name and addreSS): ......o vicceeeererieiiieeeireereeee e e e e e e e e e e e e
1.2. Manufacturer (name and addreSs): .....uueeeveiriiiiiieeeie e
1.3. TrAOE NAIME: ... iiee ittt st ettt e e ettt e e e e s sttt e e e s aannbre e e e e e anne
1.4. Category of replacement disc/drum: riginal dertical / Equivalent /
Interchangeablé
15. TYPE OF AISCIAIUMT.....cvee e
1.6. Marking:
Identification Location of marking Method of margi

Manufacturer name or trade
name:

Approval number E2-90R02 CxxxX/yyyy

XXxXX => Type No.

yyyy => Variant No.

Indication for traceability

Minimum thickness (disc) /
maximum inside diameter

(drum) 1
1.7. Material
1.7.1. V= LT = U o 10 o U
1.7.2 Material SUD-groUbD...........ooiiiiiii ittt
1.8. Application range:

With minimum of the following information:

Part
Replacement part Original part
Variant part number part number identification code

3 Strike out what does not apply.
4 |f applicable
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Motor-vehicle?
Make Type of vehicle Trade name Maximum GrogsMaximum speed Year of
weight manufacture
Axle for trailers®
Make Type of axle Trade name Maximum axle| Range of dynamic
load tyre radius
(largest / smallest
Brake
Position . . . .
Caliper 2 Dimensions Type of construction
Front Rear
1.9. Additional informatiof
2. Test Groups
2.1. Dimensions per test group
2.1.1. Outside (disc) / inside (Arufmiameters: ...........ccccvoveveveeeeeeeeeee e
2.1.2. Thickness (disc) / shoe width (druhaiameters:..............coccoveveveveveeereennes
2.2. Highest ratio of kinetic energy per test graupccording to paragraph 5.3.6
of Regulation Regulation No. 90
E.
MaX | ————— | S e
mreplacemerpan, i
2.3. Disc/drunt material Per teSt GroUP: ..........cocovevvoeeeeeerereeeeseseeeseseseseseesenenes
3. Technical data regarding the tests per testpgrou
3.1 Vehicle test:
3.1.1. Data of the test vehicle:
3.1.1.1. VENICIE CAtBYOIY: wuviiiiiiiiiiiii et eeee et
3.1.1.2. Vehicle ManufaCturer: ........ ...
3.1.1.3. VehiCle MaKe: ...
3.1.1.4. Vehicle type and trade NamE:.......ccccceeeemmeeniiiiiiiiiiiieieieeeee e eeeeaeeaeees
3.1.1.5. Vehicle identification NUMDET: .......cceeiiiiiiii e
3.1.1.6. Vehicle type approval NO.: ... ... e e e e e e e e e
3.1.1.7. VehiCle ENQINE POWET: .....ciiiiiiieeeeeiieee et
3.1.1.8. Speed:

Maximum VENICIE SPEEU M-+« vveetirerrrrereeeiiiiitie ettt e e s e ebbeeeeas
3.1.1.9. LIS SRR
3.1.1.10. Brake circuit configuration / layout:..........ccuveviiiniiiiiiie e
3.1.1.11. Test masses
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3.1.1.12.

Brake:

3.1.1.12.1. Test sample brake disc / brake drum

3.1.1.12.2.

3.1.1.12.3.

3.1.2.

3.1.2.1.
3.1.2.2.
3.1.2.3.
3.1.2.4.

Identification code of the original replacementtpa

Part NUM DT e e e e eeeeae s
Mass of the replacement Part: ..........cccovcueeeiiee i e

Outside disc diameter / Inside drum diaméter

Friction surface Width: ...
Disc thickness (nominal) / Outside drum Wiltth...............cccocoeveiiiereriennnns

Brake caliper / brake drum mecharlism

MaANUTACTUIET: Luveiiecieeeeee e e e e et e e e e e e e e e e re e eeeaeees

VAFTBINE ..ottt
Part NUMDEI: ..o e ee e
Maximum technically permissible torque, & at

the brake lever (pneumatic) / line pressugg,(p (hydraulic) ......................
Threshold torque & (pneumatic) / line pressure (hydraufic)......................
Ratio |/ e. (pneumatic) / piston diameter (hydrauftc)....... / .........
Maximum Brake tOrQUE: .......eeveeeeiiieee s ee e

Brake pad / brake linihg
MANUFACTUIEI: ittt e e e e

MAK B ..t eeeeeeeee e e e e aeeeaeaaaraa,

Effective SUMACE ArEa: .........cvvvuiiiiiiccceeeen e e e e ene s
Test equipment

[ (=TS U | (=PSRRI
A 1T o OO UU T PTPTPPPRT

Drum / diSC tEMPEIALUIE: ........... e eeeeeeeeeeeeeeeeeeeeeeeeaeeaaeaaaeeaaeeaeaaaaaanns
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3.1.3.
3.1.3.1.
3.1.3.2.
3.1.3.3.
3.2.
3.2.1.
3.2.1.1.
3.2.1.2.

3.2.1.3.

3.2.1.4.
3.2.1.4.1.
3.2.1.4.2.
3.2.1.5.

3.2.1.6.

3.2.1.7.
3.2.1.7.1.

60

Test track:

Dynamometer test

Test data

VENICIE CAtBYONY: .eviiiiiiiiiiiiii ettt
Dynamic rolling radius

Dynamic rolling radius Refor calculating the inertia:

with respect to paragraph 3.2.1 of Annex 11/12. ....coovvvvviiiiiiiieeiiiiieee,
Dynamic rolling radius Rnwith respect

to paragraph 3.2.2 of ANNEX L1/12: ...

Masses and inertia

X-Value (front @XIB): ..ouvveiiiiei ittt ee e e
Y-Value (Fear @XI): .....coe ittt

LIS 0 1= E ST 0

Cooling
Speed of cooling air during Type I, Typand / or Type I .......ccoeeeeenn..
Speed of cooling air in other cases:

Speed

MEXIMUIM SPEEA Mo+ vvvvrreeeeessnnrnrereeessiirreeeesssastrrrreeeesssassssreeeesssnsesseeeesss
Actuation device:

MANUFBCTUET: ....eiiiiiicc ettt mmmme e e s
= L TSP O PP UPPPPPPPN

R L= | o PSSR
Effective area (hydraulic) / Th formula (pneumatic}..........cccocovevevevevevennns
Brake
Test sample brake disc / brake drum

Identification code of the original replacementtpa...........ccccceeeeeeeeeeiieennnnnn.

Part NUM DT e e e e e e e e ae s
Mass of the replacement Part: ..........cccovcueeeiiee i e

Outside disc diameter / inside drum diame&ter..........ocveveeveeeeeeeeeeeeeeeeeeeeen,



ECE/TRANS/WP.29/2011/6

Friction surface Width:............ooooiiii e
Disc thickness (nominal) / Outside drum Wiltth................ccocoeveiieireriveinnns
3.2.1.7.2. Brake caliper / brake drum mecharlism

MaANUTACTUIET: 1vvveieecieeeeee e e e e ettt e e e e e e e e e e e seeeae e

Maximum technical permissible torqugfeeat the
brake lever (pneumatic) / line pressurg.(R (hydraulic)’: ........cccccceveveverene.
Threshold torque & (pneumatic) / line pressure (hydraulfic)......................

Ratio L/ e. (pneumatic) / piston diameter (hydraulftc)....... [,

3.2.1.7.3.  Brake pad/ Brake Linihg
1Y F= 010 7= Tox (U] =Y N
MAK . .. it e et e e e e e aeeeaeaaaraa,

SUIMACE, BIfECTIVE. ..o ettt e e e e e e eeeeeeneaes
Method of attaChmMENt: ..........oeiii e

Record of Test results

4.1. GEOMELIIC CNECK: ...
Drawing NO. and iSsue [eVel: ..........coooiiiiiiiiiiii e

4.2, Material CRECK: ........ooiiiiiiiiie e e

4.3. Balancing provisions ChECK: ...........coceceeriiiiiiiiiee e

4.4, Wear condition marking ChecCk: ...........ccccviiiiiiieiii e

4.5, Vehicle test / Alternative dynamometer test

45.1. Brake performance:
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45.1.1. Service brake performance in the casatefories M, N'
Test T 0 0
es e:
yP disconnected connected

No. of Sample

Annex 11, paragraph: 221/341. |222/344 |223/
342"
Test speed
Initial km/h
Final km/h
Brake chamber pressurg p kPa

Number of applications -
Duration of one brake cycle s
Brake force 0.5 - oI daN

Braking ratio 0.5 - J/9.81 - m -

(m:= Test mass)
Brake chamber stroke s mm

Threshold torque at the brake lever  C

Coe Nm
Nm

L LTSI 1] 11 o OSSP PPURPPPP
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4.5.1.2. Service brake performance in the casategories M, Ms, N,, N, 2

Test Type: 0 1

No. Sample

Annex 11, paragraph: 221,/ [2.2.4./3.4.3.
341! !

Test speed

Brake chamber pressurg p kPa
Number of applications -
Duration of one brake cycle s
Brake force 0.5 - I daN

Braking ratio 0.5 - J/9.81 - m -
(m:= Test mass)

Brake chamber stroke s mm
Threshold torque at the brake lever  C

Coe Nm

Nm

L (ST 11 11 o O SOPRPPRRPPPP

4.5.1.3. Service brake performance in the casategories @O, 0;2
Test Type: 0 |
No. Sample
Annex 12, paragraph: 221/ |2.22/343
3.4.1"
Test speed
Brake chamber pressurg p kPa

Number of applications -
Duration of one brake cycle s
Brake force 0.5T daN

Braking ratio 0.57/9.81 - m -
(m:= Test mass)
Brake chamber stroke s mm

Threshold torque at the brake lever  C

Coe Nm
Nm

=T (1] o] 1T o PO PSP PPPPRPR
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45.1.4. Service brake performance in the casatefories ¢°
Test Type: 0 1
No. Sample
Annex 12, paragraph: 221.1 [223./
341! 3.4.3!
Test speed
Initial km/h
Final km/h
Brake chamber pressurg p kPa

Number of applications -
Duration of one brake cycle s
Brake force 0.57 daN

Braking ratio 0.5F/9.81 - m -
(m:= Test mass)

Brake chamber stroke s mm

Threshold torque at the brake lever  C

Coe Nm
Nm

=T (1] o] 1T o PP OT P PPPPRPRI

45.1.5. Parking brake PerformMarCe. .........oovowoweeeeeeeeeeeeee oo
4.5.1.6. Dynamic friction properties Diagram: élecation vs pressure
4.6. Integrity tests:

4.6.1. Thermal fatigue test:

Cycles without damage in accordance with
Sample No. Annex 11: paragraphs 4.1.1.1.3./ 4.1.1.2.3. 14£23.
Annex 12: paragraphs 4.1.1.1.3./4.1.1.2.3. A0123. / 4.2.1.2.3.
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4.6.2. High load test:

Cycles without damage in accordance with
Sample No. Annex 11: paragraphs 4.1.2.1.3./4.1.2.2.3. P423. ]/ 4.2.2.2.3.
Annex 12: paragraphs 4.1.2.2.3./4.2.2.1.3. P23

5. Test Documents
6. Appendices
APPENAIX et et e e e s
7. Date of Test:
8. This test has been carried out and the resefierted in accordance with

Regulation No. 90 as last amended by the 02 sefiasiendments.
Technical Service conducting the test

Signed: ......ooeeee. Date: ..............
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