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AGREEMENT CONCERNING THE ADOPTION OF UNIFORM TECHNICAL PRESCRIPTIONS FOR
WHEELED VEHICLES, EQUIPMENT AND PARTS WHICH CAN BE FITTED AND/OR BE USED
ON WHEELED VEHICLES AND THE CONDITIONS FOR RECIPROCAL RECOGNITION OF

APPROVALS GRANTED ON THE BASIS OF THESE PRESCRIPTIONS
DONE AT GENEVA ON 20 MARCH 1958

AMENDMENTS PROPOSED TO REGULATION NO. 90

The Secretary-General of the United Nations, acting in his capacity
as depositary, communicates the following:

On 22 August 1996, the Secretary-General received from the
Administrative Committee of the above Agreement, pursuant to article 12
(1) of the Agreement, the following amendments to Regulation No. 90:
("Uniform provisions concerning the approval of replacement brake lining
assemblies for power-driven vehicles and their trailers") annexed to the
Agreement.

A copy, in the English and French languages, of the document
containing the text of the proposed amendments is transmitted herewith
(supplement 2 to the 01 series of amendments: doc. TRANS/WP.29/509).

The Secretary-General wishes to draw attention to article 12 (2) and
(3) of the Agreement which reads as follows:

"2. An amendment to a Regulation will be considered to be
adopted unless, within a period of six months from its notification
by the Secretary-General, more than one-third of the Contracting
Parties applying the Regulation at the time of notification have
informed the Secretary-General of their disagreement with the
amendment. If, after this period, the Secretary-General has not
received declarations of disagreement of more than one-third of the
Contracting Parties applying the Regulation, the Secretary-General
shall as soon as possible declare the amendment as adopted and
binding upon those Contracting Parties applying the Regulation who
did not declare themselves opposed to it. When a Regulation is
amended and at least one-fifth of the Contracting Parties applying
the unamended Regulation subsequently declare that they wish to
continue to apply the unamended Regulation, the unamended Regulation
will be regarded as an alternative to the amended Regulation and will
be incorporated formally as such into the Regulation with effect from
the date of adoption of the amendment or its entry into force. In
this case the obligations of the Contracting Parties applying the
Regulation shall be the same as set out in paragraph 1.

3. Should a new Contracting Party accede to this Agreement
between the time of the notification of the amendment to a Regulation
by the Secretary-General and its entry into force, the Regulation in
question shall not enter into force for that Contracting Party until
two months after it has formally accepted the amendment or two months
after the lapse of a period of six months since the communication to
that Party by the Secretary-General of the proposed amendment."

5 September 1996
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Attention: Treaty Services of Ministries of Foreign Affairs and of
international organizations concerned
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The title of.the Regulation, amend to read:

"UNIFORM PROVISIONS CONCERNING THE APPROVAL OF REPLACEMENT BRAKE LINING
ASSEMBLIES AND DRUM BRAKE LININGS FOR POWER-DRIVEN VEHICLES AND THEIR
TRAILERS"

Paragraph 1.2., amend to read:

"1.2. Replacement brake lining assemblies may be approved for fitment and
use on power-driven vehicles and trailers having type approval in
accordance with Regulation No. 13 or Regulation No. 78. Replacement
drum brake linings designed to be riveted to a brake shoe may be
approved for fitment and use on power-driven vehicles and trailers
having type approval in accordance with Regulation No. 13 and
classified in categories M3, N2, N3/ 03 and 04."

Paragraph 2.2., amend the word "develop" to read "are developed".

Paragraph 2.3.3., amend to read:

"2.3.3. "Brake lining" means the friction material component with the shape
and final dimension to be fixed on to the shoe or backplate,-"

Insert a new paragraph 2.3.4., to read:

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

Paragraph 2.3.4. (former), renumber as paragraph 2.3.5.

Paragraph 2.5., amend the words "a category" to read "wheel sets" .

Insert a new paragraph 2.6., to read:

"2.6. "Drum brake lining type" means wheel sets of brake lining components
which after fitment to the shoes do not differ in brake lining type,
dimensions or functional characteristics."

Paragraph 2.6. (former), renumber as paragraph 2.7. and amend to read:

"2.7. ... Regulation No. 13, annex 2, paragraph 8.1 .!/ or Regulation No.
78, annex l, paragraph 5.4."

Paragraphs 2.7. and 2.8. (former), renumber as paragraphs 2.8. and 2.9.

Paragraph 2.9 (former), renumber as paragraph 2.12. and amend to read:

"2.12. "Manufacturer" means the organization which can assume technical
responsibility for the brake lining assemblies or drum brake linings

I/ If such brake linings are not available on the market, alternatively,
brake linings listed under paragraph 8.2. may be used.
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and can demonstrate that it possesses the necessary means to achieve
conformity of production."

Insert new paragraphs 2.10. and 2.11.. to read:

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

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

Paragraphs 3.1. and. 3.2., amend to read:

"3.1. An application for approval of a replacement brake lining assembly
type or a replacement drum brake lining type for (a) specific
vehicle type(s) shall be submitted by the manufacturer of the
replacement lining assembly/replacement drum brake lining or his
duly accredited representative.

3.2. An application may be submitted by the holder of (a) vehicle type
approval(s) to Regulation No. 13 or Regulation No. 78 in respect of
replacement brake lining assemblies or replacement drum brake
linings conforming to the type recorded in the vehicle type
approval(s) documentation."

Paragraphs 3.3., 3.3.1. and 3.3.2., ame id the words "replacement brake lining
assembly" to read "replacement brake lining assembly or replacement drum brake
lining. "

Paragraph 3.4., amend the words "Brake lining assemblies" to read "Brake
lining assemblies or drum brake linings."

Paragraph 3.5.. amend the words "representative vehicle(s)" to read
"representative vehicle(s) and/or brake(s)."

Paragraph 3.6.1., amend the words "annex 4, paragraph 5.1." to read "annex 8,
paragraph 2.4.1. or 3.4.1., respectively".

Paragraph 4.1.. amend to read:

"4.1. If the brake lining assemblies or drum brake linings submitted for
approval pursuant to this Regulation meet the requirements of
paragraph 5 below, approval of the replacement brake lining assembly
type or replacement drum brake lining type shall be granted."

Insert a new paragraph 4.1.1., to read:

"4.1.1. In the case of replacement brake lining assemblies for vehicles of
category L with a combined braking system in the meaning of
paragraph 2.9. of Regulation No. 78 the approval must be restricted
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to the brake lining assembly combination(s) on the axles of the
vehicle having been tested according to annex 7 of this Regulation."

Paragraphs 4.2., 4.3. and 4.4.. amend the words "brake lining assembly type"
to read "brake lining assembly type or drum brake lining type."

Paragraph 4.2.1.. replace the wording in brackets by: "(at present 02 for the
Regulation in its 02 series of amendments)."

Paragraph 4.2.3., amend to read:

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

Paragraph 4.5.. amend the words "brake lining assembly" to read "brake lining
assembly or drum brake lining."

Paragraphs 5 to 5.6.2.1.. amend to read:

"5. SPECIFICATIONS AND TESTS

5.1. General

A replacement brake lining assembly or a replacement drum brake
lining shall be so designed and constructed that when substituted
for the assembly or lining originally fitted to a vehicle the
braking efficiency of that vehicle accords with that of the approved
vehicle type.

Specifically:

(a) a vehicle equipped with replacement brake lining assemblies or
replacement drum brake linings shall satisfy the relevant
braking prescriptions of Regulation No. 13 including the
09 series of amendments or Regulation No. 78 including the
01 series of amendments;

(b) a replacement brake lining assembly or a replacement drum
brake lining shall display performance characteristics similar
to that of the original brake lining assembly or original drum
brake lining it is intended to replace;

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

5.1.1. Replacement brake lining assemblies or replacement drum brake
linings conforming to the type specified in vehicle type approval
documentation to Regulation No. 13 or Regulation No. 78, are deemed
to satisfy the requirements of paragraph 5 of this Regulation.
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5.2. Performance requirements

5.2.1. Replacement brake lining assemblies for vehicles of categories M-^,
M2 and N^.

Replacement brake lining assemblies shall be tested according to the
prescriptions of annex 3 and must satisfy the requirements stated in
this annex. For speed sensitivity and cold performance equivalence
one of the two methods described in annex 3 shall be used.

5.2.2. Replacement brake lining assemblies and replacement drum brake
linings for vehicles of categories M^, N2 an<3 N-j.

Replacement brake lining assemblies and replacement drum brake
linings shall be tested according to the prescriptions of annex-4,
using one of the two methods described in section 1 (vehicle test)
or in section 2 (inertia dynamometer test) and shall satisfy the
requirements stated in this annex.

5.2.3. Replacement brake lining assemblies for vehicles of categories O-j_
and 02 .

Replacement brake lining assemblies shall be tested according to the
prescriptions of annex 5 and shall satisfy the requirements stated
in this annex.

5.2.4. Replacement brake lining assemblies and replacement drum brake
linings for vehicles of categories 03 and 04.

Replacement brake lining assemblies and replacement drum brake
linings shall be tested according to the prescriptions of annex 6
and shall satisfy the requirements stated in this annex. For the
tests one of the three methods described in section 3 of appendix 2
to annex 11 of Regulation No. 13 shall be used.

5.2.5. Replacement brake lining assemblies for vehicles of category L.

Replacement brake lining assemblies shall be tested according to the
prescriptions of annex 7 and shall satisfy the requirements stated
in this annex.

5.3. Mechanical characteristics

5.3.1. Replacement brake lining assemblies for vehicles of categories Mlf

M2, N1, 01 ,02, and L.

5.3.1.1. Replacement brake lining assemblies of the type for which approval
is requested shall be tested for shear strength according to
ISO 6312: (1981) Standard.

The minimum acceptable shear strength is 250 N/cm2 for pad
assemblies and 100 N/cm^ for shoe assemblies.
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5.3.1.2. Replacement brake lining assemblies of the type for which approval
is requested shall be tested for compressibility according to
ISO 6310: (1981) Standard.

The compressibility values shall not exceed 2 per cent at ambient
temperature and 5 per cent at 400°C for pad assemblies and 2 per
cent at ambient temperature and 4 per cent at 200°C for shoe
assemblies.

5.3.2. Replacement brake lining assemblies and replacement drum brake
linings for vehicles of categories M3, N2, ^3, 03, and 04.

5.3.2.1. Shear strength

This test applies only to disc brake pad assemblies.

Replacement brake lining assemblies of the type for which approval
is requested shall be tested for shear strength according to
ISO 6312: (1981) Standard. Brake lining assemblies may by divided
into two or three parts to match the test machine's capability.

The minimum acceptable shear strength is 250 N/cm2.

5.3.2.2. Compressibility

Replacement brake lining assemblies and replacement drum brake
linings of the type for which approval is requested shall be tested
for compressibility according to ISO 6310:1981 Standard. Flat
specimens according to sample type I may be used.

The compressibility values shall not exceed 2 per cent at ambient
temperature and 5 per cent at 400°C for pad assemblies and 2 per
cent at ambient temperature and 4 per cent at 200°C for shoe
assemblies and drum brake linings.

5.3.2.3. Material hardness /̂

This requirement applies to drum brake lining assemblies and drum
brake linings.

Replacement brake lining assemblies or replacement drum brake
linings of the type for which approval is requested shall be tested
for hardness according to ISO 2039-2 (1987).

The hardness figure for the friction material at the rubbing surface
shall be the mean value out of five sample linings from different
production batches (if available) by taking five measurements at
different places of each brake lining."

/̂ This test is included for conformity of production purposes.
Minimum values and the tolerances to be agreed with the Technical Service.
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Paragraphs 6.1.. 6.3.1. and 6.3.3.. amend the words "replacement brake lining
assemblies" to read "replacement brake lining assemblies or replacement drum
brake linings."

Insert a new paragraph 6.2.1.. to read:

"6.2.1. In the case of replacement drum brake linings rivets of suitable
size and material shall be provided together with the brake
linings." -

Paragraph 6.4.. amend to read:

"6.4. Each package shall contain fitting instructions in an official ECE
language, supplemented by the corresponding text in the language of
the country where it is sold:

6.4.1. with particular reference to auxiliary parts;

6.4.2. stating that replacement brake lining assemblies or replacement drum
brake linings should be replaced in axle sets;

6.4.3. with, in the case of replacement drum brake linings, a general
statement calling attention to the following points:

the integrity of the shoe platform, abutment and pivot;

freedom of the shoe from distortion, deformation and corrosion,-

the type and size of rivet to be used;

the- required riveting tools and forces.

6.4.4. with, additionally, in the case of combined braking systems in the'
meaning of paragraph 2.9. of Regulation No. 78 giving the approved
brake lining assembly combination(s)."

Paragraph 6.5.. amend the words "replacement brake lining assembly" to read
"replacement brake lining assembly or replacement drum brake lining" and
the words "shall display" to read "shall display permanently".

Paragraph 7. add at the end the words "OR THE REPLACEMENT DRUM BRAKE LINING"-

Paragraph 7.1.. amend the words "replacement brake lining assembly type" to
read "replacement brake lining assembly type or replacement drum brake lining
type."

Paragraph 7.1.1.. amend the words "brake lining assembly" to read "brake
lining assembly or drum brake lining".

Paragraph 8.1.. amend the words "Replacement brake lining assemblies" to read
"Replacement brake lining assemblies or replacement drum brake linings."
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Paragraph 6.2., amend the words "Original brake lining assemblies" co read
"Original brake lining assemblies or original drum brake linings."

Paragraph 8.4.1., amend to read:

"8.4.1. ensure that for each replacement brake lining assembly type or
replacement drum brake lining type at least the relevant tests
prescribed in paragraph 5.3. and a friction behaviour test as
prescribed in annex 8 of this Regulation are carried out on a
statistically controllec'. and random basis in accordance with a
regular quality assurance procedure;"

Annex 1.

The heading, amend to read:

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

Item 3, amend to read:

"3. Make and type of brake lining assembly/drum brake lining 2./

Items 5 and 6, amend to read:

"5. Vehicles/axles/brakes for which the brake lining assembly type/drum
brake lining type qualifies as original brake lining assembly/original
drum brake lining:

6. Vehicles/axles/brakes for which the brake lining assembly type/drum
brake lining type qualifies as replacement brake lining
assembly/replacement drum brake lining:

6.1. additionally in the case of combined braking systems in the meaning of
paragraph 2.9. of Regulation No. 78, approved brake lining assembly
combination(s):
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Annex 2,

Insert a new "Example of drum brake lining marking" after "Example of shoe
assembly marking" as follows:

"Drum brake lining marking"

Make and type of brake lining

Date of manufacture

Approval Mark

Annex 3 (former), replace by the following text:

"Annex 3

REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBLIES FOR VEHICLES
OF CATEGORIES MX, M2 AND NX

1.

1.1.

1.2.

Conformance with Regulation No. 13

Compliance with the requirements of Regulation No. 13 shall be
demonstrated in a vehicle test.

Test Vehicle

A vehicle which is representative of the type(s) for which the
replacement brake lining assembly approval is required shall be
equipped with the replacement brake lining assemblies of the type
for which approval is requested and instrumented for brake testing
as required by Regulation No. 13.

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

The braking system of the vehicle shall be tested according to the
requirements for the vehicle category in question (M1/ M2 or Nx) in

1.2.1.

Regulation No. 13, annex 4, paragraphs 1 and 2.
requirements or tests are:

Service braking system

The applicable
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1.2.1.1. Type-O test with engine disconnected, vehicle laden

1.2.1.2. Type-O test with engine connected, vehicle unladen and laden,
according to Regulation No. 13, annex 4, paragraphs 1.4.3.1.
(stability test) and 1.4.3.2. (only the test with initial speed
v = °-8 vmax>

1.2.1.3. Type-I test

1.2.2. Secondary braking system

1.2.2.1. Type-O test with engine disconnected, vehicle laden (this test may
be omitted in cases where it is obvious that the requirements are
met, e.g. diagonal split braking system)

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

1.2.3.1. Downhill test at 18 per cent gradient, vehicle laden.

1.3. The vehicle must satisfy all the relevant requirements stated in
Regulation No. 13, annex 4, paragraph 2 for that category of
vehicles.

2 . Additional requirements

Compliance with the additional requirements shall be demonstrated by
using one of the two following methods:

2.1. Vehicle test (split axle test)

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

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

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

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

2.1.1. Cold performance equivalence test

A comparison of the cold performance of the replacement brake lining
assembly and the original brake lining assembly shall be made by
comparing the results of testing to the following method.
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2.1.1.1,

2.1.1.2

2.1.1.3

2.1.2.

2.1.2.1.

2.1.2.2,

2.1.2.3,

Make a minimum of six brake applications at spaced increments of
pedal effort or line pressure up to wheel lock or, alternatively, up
to a mean fully developed deceleration of 6 m/s2 or up to the
allowed maximum pedal force for the category of vehicle in question
from an initial speed as given in the table below:

Vehicle category

Ml
M2
Nl

Test speed in km/h
front axle

70
50
65

rear axle
45
40
50

The initial brake temperature at the start of each application shall
be s 100°C.

Note and plot pedal force or line pressure and mean fully developed
deceleration for each application, and determine the pedal force or
line pressure required to achieve (if possible) a mean fully
developed deceleration of 5 m/s2 for front axle brakes and 3 m/s2

for rear axle brakes. If these values cannot be achieved with the
maximum allowed pedal force determine alternatively the pedal force
or line pressure required to achieve maximum deceleration.

The replacement brake lining assembly shall be considered to show
similar performance characteristics to the original brake lining
assembly if the achieved mean fully developed decelerations at the
same control force or line pressure in the upper two thirds of the
generated curve are within 15 per cent of those obtained with the
original brake lining assembly.

Speed sensitivity test

Using the pedal force derived from paragraph 2.1.1.2. of this annex
and with initial brake temperature s 100°C, make three brake
applications from each of the following speeds:

Front axle 65, 100 km/h and 135 km/h where vmax exceeds 150 km/h.

Rear axle 45, 65 km/h and 90 km/h where vmax exceeds 150 km/h.

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

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

2.2. Inertia dynamometer test
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2.2.1.

2.2.2.

2.2.2.1

2.2.2.2.

2.2.2.3.

Test equipment

For the tests an inertia dynamometer shall be equipped with the
vehicle brake in question. The dynamometer shall be instrumented
for continuous recording of rotational speed, brake torque, pressure
in the brake line, number of rotations after brake application,
braking time and brake rotor temperature.

Test conditions

The rotational mass of the dynamometer shall correspond to half the
axle portion of the maximum vehicle mass as listed in the table
below and to the rolling radius of the largest tyre that is
authorized for that vehicle type(s).

Vehicle category

Kl
M2
Nl

Axle portion of maximum
vehicle mass

front
0.77
0.69

0.66

rear
0.32
0.44

0.39

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

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

2.2.2.4. If cooling air is used, the speed of the airflow at the brake must
not be higher than 10 km/h.

2.2.3. Cold performance equivalence test

A comparison of the cold performance of the replacement brake lining
assembly and the original brake lining assembly shall be made by
comparing the results of testing to the following method.

2.2.3.1. From the initial speed of 80 km/h for M-^ and N]_ and 60 km/h for M2
and with brake temperature * 100°C at the start of each application
make a minimum of six brake applications at spaced intervals of line
pressure up to a mean fully developed deceleration of 6 m/s2.

2.2.3.2. Note and plot line pressure and mean fully developed deceleration
for each application.^ and determine line pressure required to
achieve 5 m/s2.
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2.2.3.3. The replacement brake lining assembly shall be considered to show
similar performance characteristics to the original brake lining
assembly if the achieved mean fully developed decelerations at the
same control force or line pressure in the upper two thirds of the
generated curve are within 15 per cent of those obtained with the
original brake lining assembly.

2.2.4. Speed sensitivity test

2.2.4.1. Using the line pressure derived from paragraph 2.2.3.2. and with
initial brake temperature s 100°C make three brake applications from
rotational speeds corresponding to vehicle linear speeds of:

75, 120 km/h and 160 km/h where vmax exceeds 150 km/h

2.2.4.2. Average the results for each group of three applications and plot
speed against corresponding mean fully developed deceleration.

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

Insert new annexes 4 to 7, to read:

"Annex 4

REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBLIES AND DRUM BRAKE LININGS
FOR VEHICLES OF CATEGORIES M3, N2 AND N3

1. Vehicle test

1.1. Test vehicle

A vehicle which is representative of the type(s) for which the
replacement brake lining assembly approval or drum brake
lining approval is required shall be .equipped with brake
lining assemblies or drum brake linings of the type for which
approval is sought and instrumented for brake testing as
required by Regulation No. 13.

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

1.2. Tests and requirements

1.2.1. Conformance with Regulation No. 13

1.2.1.1. The braking system of the vehicle shall be tested according to
the requirements for the vehicle category in question (M3, N2
or N3) in Regulation No. 13, annex 4, paragraphs 1 and 2. The
applicable requirements or tests are:
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1.2.1.1.1. Service braking system

1.2.1.1.1.1. Type-0 test with engine disconnected, vehicle laden

1.2.1.1.1.2. Type-O test with engine connected, vehicle unladen and laden,
according to Regulation No. 13, annex 4, paragraphs 1.4.3.1.
(stability test) and 1.4.3.2. (only the test with initial
speed v = 0.8 vmax).

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

1.2.1.1.1.4. Type-II test

The laden vehicle must be tested in such a manner that the
energy input is equivalent to that recorded in the same period
of time with the laden vehicle driven at an average speed of
30 km/h on a 2.5 per cent down-gradient for a distance of 6 km
with the gear disengaged, the braking energy being taken by
the service brakes alone.

1.2.1.1.2. Secondary braking system

1.2.1.1.2.1. Type-0 test with engine disconnected, vehicle laden (this test
may be omitted if covered by tests according to
paragraph 1.2.2. of this annex).

1.2.1.1.3. Parking braking system
(Only applicable if the brakes for which lining approval is

4 sought are used for parking).

1.2.1.1.3.1. Downhill test at 18 per cent gradient, vehicle laden

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

1.2.2. Additional requirements (split axle test)

For the tests mentioned below the vehicle shall be fully laden
and all brake applications made with engine disconnected, on a
level road.

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

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

1.2.2.1. Cold performance equivalence test

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

1.2.2.1.1. Make a minimum of six brake applications at spaced increments
of pedal force or line pressure up to wheel lock or,
alternatively, up to a mean fully developed deceleration of
3.5 m/s or up to the maximum allowed pedal force or up to the
maximum line pressure from an initial speed of 45 km/h and
with a brake temperature s 100°C at the start of each
application.

1.2.2.1.2. Note and plot pedal force or line pressure and mean fully
developed deceleration for each application, and determine the
pedal force or line pressure required to achieve (if possible)
a mean fully developed deceleration of 3 m/s . If this value
cannot be achieved determine alternatively the pedal force or
line pressure required to achieve maximum deceleration.

1.2.2.1.3. The replacement brake lining assembly or the replacement drum
brake lining shall be considered to show similar performance
characteristics to the original brake lining assembly or the
original drum brake lining if the achieved mean fully
developed decelerations at the same control force or line
pressure in the upper two thirds of the generated curve are
within 15 per cent of those obtained with the original brake
lining assembly or the original drum brake lining.

1.2.2.2. Speed sensitivity test

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

40 km/h down to 20 km/h,
60 km/h down to 40 km/h and
80 km/h down to 60 km/h (if vmax z 90 km/h)

1.2.2.2.2. Average the results for each group of three applications and
plot speed against corresponding mean fully developed
deceleration.
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1.2.2.2.3. Mean fully developed decelerations recorded for the higher
speeds shall lie within 25 per cent of that recorded for the
lowest speed.

2 . Inertia dynamometer test

2.1. Test equipment

For the tests an inertia dynamometer shall be equipped with •
the vehicle brake in question. The dynamometer shall be
instrumented for continuous recording of rotational speed,
brake torque, pressure in the brake line, number of rotations
after brake application, braking time and brake rotor
temperature.

2.1.1. Test conditions

2.1.1.1. The rotational mass of the dynamometer shall correspond to
half the axle portion of 0.55 of the maximum vehicle mass and
the rolling radius of the largest tyre that is authorised for
that vehicle type(s).

2.1.1.2. The initial dynamometer rotational speed shall correspond to
the linear vehicle speed as stated in the paragraphs below and
shall be based en the dynamic rolling radius of the smallest
tyre that is authorized for that vehicle type(s).

2.1.1.3. Brake lining assemblies or drum brake linings submitted for
the test shall be fitted to the brake and, until a fixed
burnishing procedure is established, shall be burnished to the
manufacturer's instructions in agreement with the technical
service.

2.1.1.4. If cooling air is used, the speed of the airflow at the brake
must not be higher than 10 km/h.

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

2.2. Tests and requirements

2.2.1. Tests derived from ECE Regulation No. 13

2.2.1.1. Type-O test

From the initial speed of 60 km/h with a brake 'temperature
s 100°C at the start of each application make a minimum of six
brake applications at spaced intervals of line pressure up to
the line pressure that is permanently guaranteed by the
braking system of the vehicle type(s) (e.g. cut in pressure of
the compressor). A mean fully developed deceleration of at
least 5 m/s2 must be achieved.
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2.2.1.2 Type-0 test, high speed performance

Make three brake applications with a brake temperature of
s 100°C at the start of each application from a speed of
100 km/h where approval is directed -to vehicles of category N2
and 90 km/h where approval is directed to vehicles of
categories M3 and N3 using the guaranteed line pressure as
defined in paragraph 2.2.1.1. The mean value of the achieved
mean fully developed decelerations of the three applications
must be at least 4 m/s2.

2.2.1.3 Type-I test

2.2.1.3.1. Heating procedure

Make 20 consecutive snub applications with vx = 60 km/h and
v2 = 30 km/h with a cycle time of 60 s starting at a brake
temperature of s 100°C at the first application. The line
pressure shall correspond to a deceleration of 3 m/s2 at the
first application and must remain constant throughout the
succeeding applications.

2.2.1.3.2. Hot performance

On completion of the heating procedure the hot performance
shall be measured under the conditions of paragraph 2.2.1.1.
above using the guaranteed line pressure as defined in
paragraph 2.2.1.1. (the temperature conditions may be
different). The mean fully developed deceleration with the
heated brake must not be less than 60 per cent of the value
achieved with the cold brake or 4 m/s2.

2.2.1.3.3. Recovery

Starting 120 s after the hot performance brake application
make 5 full stops with the line pressure used in
paragraph 2.2.1.3.1. above and with intervals of at least 2
minutes from the initial speed of 60 km/h. At the beginning
of the fifth application the brake temperature shall be
s 100°C and the mean fully developed deceleration achieved
shall be within 10 per cent of that calculated from the
relation line pressure/deceleration of the Type-O test at
60 km/h.

2.2.1.4 Type-II test

2.2.1.4.1. Heating procedure

The brakes shall be heated by constant braking torque
corresponding to a deceleration of 0.15 m/s2 at a constant
speed of 30 km/h during a period of 12 minutes.
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2.2.1.4.2. Hot performance

On completion of the heating procedure the hot performance
shall be measured under the conditions of paragraph 2.2.1.1.
above using the guaranteed line pressure as defined in
paragraph 2.2.1.1. (the temperature conditions may be
different). The mean fully developed deceleration with the
heated brake must not be less than 3.75 m/s2.

2.2.1.5. Static test for parking performance

2.2.1.5.1. For the whole range of applications determine the worst case
regarding input force to the brake, maximum vehicle mass to be
braked by one axle, and tyre radius.

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

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

2.2.1.5.4. The brake force measured under paragraph 2.2.1.5.3. divided by
the vehicle mass as determined under paragraph 2.2.1.5.1. must
give at least a quotient of 0.18.

2.2.2. Cold performance equivalence test

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

2.2.2.1. The Type-0 test as prescribed in paragraph 2.2.1.1. shall be
performed with one set of the original brake lining assembly
or the original drum brake lining.

2.2.2.2. The replacement brake lining assembly or the replacement drum
brake lining shall be considered to show similar performance
characteristics to the original brake lining assembly or the
original drum brake lining if the achieved mean fully
developed decelerations at the same line pressure in the upper
two thirds of the generated curve are within 15 per cent of
those obtained with the original brake lining assembly or the
original drum brake lining.

2.2.3. Speed sensitivity test
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2.2.3.1. Using the guaranteed line pressure as defined in
paragraph 2.2.1.1. and with initial brake temperature s 100°C,
make three brake applications from each of the following
speeds:

60 km/h down to 30 km/h,
80 km/h down to 60 km/h, and
110 km/h down to 80 km/h (if vmax a 90 km/h).

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

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

Annex 5

REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBLIES
FOR VEHICLES OF CATEGORIES Ol AND 02

1. General

The test method described in this annex is based on an inertia
dynamometer test. Alternatively the tests may be carried out on a
test vehicle; or on a rolling road test bench provided that the same
test conditions are achieved and the same parameters measured as in
the inertia dynamometer test.

2 . Test equipment

For the tests an inertia dynamometer shall be equipped with the
vehicle brake in question. The dynamometer shall be instrumented for
continuous recording of rotational speed, brake torque, pressure in
the brake line or actuation force, number of rotations after brake
application, braking time and brake rotor temperature.

2.1. Test conditions

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

2.1.2. The initial dynamometer rotational speed shall correspond to the
linear vehicle speed as stated in paragraph 3.1. of this annex and
shall be based on the dynamic rolling radius of the smallest tyre
that is authorized for that vehicle type(s).
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2.1.3. Brake linings submitted for the test shall be fitted to the relevant
brake and, until a fixed burnishing procedure is established, shall
be burnished to the manufacturer's instructions in agreement with the
technical service.

2.1.4. If cooling air is used the speed of the airflow ac the brake must not
be higher than 10 km/h.

2.1.5. The actuation device fitted to the brake must correspond to the
vehicle installation.

3. Tests and requirements

3.1. Type-0 test

From the initial speed of 60 km/h with a brake temperature s 100°C at
the start of each application make a minimum of six consecutive brake
applications at spaced intervals of line pressure or application
force up to the maximum line pressure or up to 6 m/s deceleration.
Repeat the last brake application using an initial speed of 40 km/h.

3.2. Type-I test

3.2.1. Heating procedure

The brake shall be heated with continuous braking according to the
requirement of Regulation No. 13, annex 4, paragraph 1.5.2. starting
with a brake rotor temperature s 100°C.

3.2.2. Hot performance

On completion of the heating procedure the hot performance from an
initial speed of 40 km/h shall be measured under the conditions of
paragraph 3.2.1. above using the same line pressure or application
force (the temperature conditions may be different). The mean fully
developed deceleration with the heated brake must not be less than
60 per cent of the value achieved with the cold brake or 3.5 m/s .

3.3. Cold performance equivalence test

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

3.3.1. The Type-0 test as prescribed in paragraph 3.1. shall be performed
with one set of the original brake lining assembly.

3.3.2. The replacement brake lining assembly shall be .considered to show
similar performance characteristics to the original brake lining
assembly if the achieved mean fully developed decelerations at the
same line pressure or application force in the upper two thirds of
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the generated curve are within 15 per cent of those obtained with the
original brake lining assembly.

Annex 6

REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBLIES AND DRUM BRAKE LININGS
FOR VEHICLES OF CATEGORIES 03 AND 04

1. Test conditions

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

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

2. Tests and requirements

2.1. Conformance with Regulation No. 13, annex 11

The brakes shall be tested according to the requirements of
Regulation No. 13, annex 11, appendix 2, paragraph 3.5.

2.1.1. The results shall be reported in a form according to Regulation
No. 13, annex 11, appendix 3.

2.1.2. A comparison shall be made between these results and those obtained
with the original brake lining assemblies or the original drum brake
linings under the same conditions.

2.1.3. The achieved hot performance at the same input torque of the
replacement brake lining assembly or the replacement drum brake
lining in the Type-I test and (if applicable) in the Type-II or
Type-Ill test (where applicable) must be z 90 per cent of the hot
performance of the original brake lining assembly or the original
drum brake lining. The corresponding stroke of the actuator must not
be 2 110 per cent of the value achieved with the original brake
lining assembly or the original drum brake lining and must not exceed
the value sp as defined in annex 11, appendix 2, paragraph 2 of
Regulation No. 13.

2.2. Cold performance equivalence test (Type-0)

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

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

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

2.2.4. The replacement brake lining assembly or the replacement drum brake
lining shall be considered to show similar performance
characteristics to the original brake lining assembly or the original
drum brake lining if the achieved mean fully developed decelerations
at the same input force or line pressure in the upper two thirds of
the generated curve are within -5 per cent and +15 per cent of those
obtained with the original brake lining assembly or the original drum
brake lining.

Annex 7

REQUIREMENTS FOR REPLACEMENT BRAKE LINING ASSEMBLIES
FOR VEHICLES OF CATEGORY L

1. Test conditions

1.1. A vehicle which is representative of the type(s) for which the
replacement brake lining assembly approval is required shall be
equipped with the brake lining assemblies of the type for which
approval is requested and instrumented for brake testing as
required by Regulation No. 78.

1.2. Brake lining assemblies submitted for the test shall be fitted to
the relevant brakes and, until a fixed burnishing procedure is
established, shall be burnished to the manufacturer's instructions
in agreement with the technical service.

1.3. In the case of brake lining assemblies for vehicles with a
combined braking system in the meaning of paragraph 2.9. of
Regulation No. 78 the combination(s) of brake lining assemblies
for the front and the rear axle to which the approval shall be
directed must be tested.

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

2 . Tests and requirements

2.1. Conformance with Regulation No. 78
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2.1.1. The braking system of the vehicle shall be tested according to the
requirements for the vehicle category in question (LI( L2, Lj, L4
or L5) in Regulation No. 78, annex 3, paragraph 1. The applicable
requirements or tests are-.

2.1.1.1. Type-0 test with engine disconnected

The test is to be carried out only in the laden condition. Make a
minimum of six brake applications at spaced increments of control
for :e or line pressure up to wheel lock, or up to a deceleration
of o m/s2 or up to the maximum allowed control force.

2.1.1.2. Type-0 test with engine connected

Only applicable for vehicles of categories Lj, L^ and Lg.

2.1.1.3. Type-O test with wet brakes

Not applicable to vehicles of category L5 or in cases of drum
brakes or fully enclosed disc brakes not subjected to this test
during approval to Regulation No. 78.

2.1.1.4. Type-I test

Only applicable for vehicles of categories L^, L4 and L^.

2.1.2. The vehicle must satisfy' all the relevant requirements stated in
Regulation No. 78, annex 3, paragraph 2 for that category of
vehicles.

2.2. Additional requirements

2.2.1. Cold performance equivalence test

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

2.2.1.1. The Type-O test as prescribed in paragraph 2.1.1.1. shall be
performed with one set of the original brake lining assembly.

2.2.1.2. The replacement brake lining assembly shall be considered to show
similar performance characteristics to the original brake lining
assembly if the achieved mean fully developed decelerations at the
seme line pressure in the upper two thirds of the generated curve
are within 15 per cent of those obtained with the original brake
lining assembly.
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2.2.2. Speed sensitivity test

This test is only applicable for vehicles of categories L3, L4 and
Lg and shall be carried out with the laden vehicle under the
conditions of the Type-0 test with engine disconnected. However,
the test speeds are different.

2.2.2.1. From the results of the Type-O test as described in
paragraph 2.1.1.1. determine the control force or line pressure
corresponding to the minimum required mean fully developed
deceleration for that category of vehicle.

2.2.2.2. Using the control force or line pressure determined in
paragraph 2.2.2.1. and with initial brake temperature s 100°C,
make three brake applications from each of the following speeds:

40 km/h, 80 km/h and 120 km/h (if vmax * 130 km/h)

2.2.2.3. Average the results for each group of three applications and plot
speed against corresponding mean fully developed deceleration.

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

Annex 4 '.former) , renumber as "annex 8" and amend to read:

"Annex 8

DETERMINATION OF FRICTION BEHAVIOUR BY MACHINE TESTING

Insert a new paragraph 2. to read:

"2 . Replacement brake lining assemblies for vehicles of categories M-^,
M2, NI( QI( Q2, and L"

Paragraphs 2 to 5.2.2.. replace by the following text:

"2.1. Equipment

2.1.1. The machine shall be designed to accept and operate a full size
brake similar to those fitted to the vehicle axle used for
approval testing to paragraph 5 of this Regulation.

2.1.2. The disc or drum rotational speed shall be 660 ± 10 1/min 2_/
without load and shall not fall below 600 1/min on full load.

2/ in the case of vehicles of categories 1̂  and L2, a lower test speed may
be used.
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2.1.3. The test cycles and brake applications during the cycles to be
adjustable and automatic.

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

2.1.5. Provisions shall be made to direct cooling air across the brake at
a rate of 600 ± 60 m3/h.

2.2. Test procedure

2.2.1. Sample preparation

The manufacturer's bedding schedule shall ensure a minimum of
80 per cent surface contact area for pad assemblies without
exceeding a surface temperature of 300°C and 70 per cent surface
contact area for the leading shoe assemblies without exceeding a
surface temperature of 200°C.

2.2.2. Test schedule

The test schedule comprises a number of consecutive braking cycles
each containing X braking intervals of 5 seconds brake applied
followed by 10 seconds brake released.

The following two methods may be used alternatively:

2.2.2.1. Test schedule with constant pressure

2.2.2.1.1. Pad assemblies-

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

,.
0.57 . rw . Ak

Md = 150 Nm for Ak s 18.1 cm
2

Md = 300 Nm for Ak > 18.1 cm
2

A^ = area of calliper piston(s)
rw = effective radius of discW
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No Of
cycle

1
2-6
7

Number of
brake
applications
X

1 x 10
5 x 10
1 x 10

Initial brake
rotor
temperature
(°C)

s 60
100
100

Max. brake rotor
temperature (°C)

open
open (350) 3/
open

Forced
cooling

no
no
yes

2.2.2.1.2, Shoe assemblies

The mean contact pressure at the brake lining working surface
shall be constant at 22 ±
without self-energizing.

6 N/cm2 calculated for a static brake

NO Of
cycle

l
2
3
4

Number of
brake '
applications
X

1 x 10
1 x 10
1 x 10
1 x 10

Initial brake
rotor
temperature
(°C)

s 60
100
100
100

Max. brake rotor
temperature (°C)

200
open
200
open

Forced
cooling

yes
no
yes
nc

2.2.2.2. Test schedule with constant torque

This method applies only for pad assemblies. The brake torque
shall be constant within a tolerance of ± 5 per cent and adjusted
to guarantee the maximum brake rotor temperatures given in the
table below.

i/ In the case of vehicles of category L, the temperature shall be
limited to 350°C. If necessary, the number of applications per cycle must be
reduced accordingly. However, in this case, the number of cycles shall be
increased to keep the total number of applications constant.
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No of
cycle

l
2-4
5

6-9
10

11-13
14

Number of
brake
applications
X

1 x 5
3 x 5
1 x 10
4 x 5
1 x 10
3 x 5
1 x 5

Initial
brake rotor
temperature
(°C)

s 60
100
100
100
100
100
s 60

Max. brake rotor
temperature (°C)

300-350 (200-250) 4_/
300-350 (200-250)
500-600 (300-350)
300-350 (200-250)
500-600 (300-350)
300-350 (200-25C)
300-350 (200-250)

Forced
cooling

no
no
no
no
no
no
no

2.3.

2.3.1.

2.3.1.1,

2.3.1.2.

2.3.1.3.

2.3.2.

2.3.2.1.

2.3.2.2.

2.4.

2.4.1.

Evaluation of test results

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

Pad assemblies

The operational coefficient of friction (MOD) is the mean of the
values recorded during cycles two to seven (constant pressure
method) or during cycles 2-4, 6-9 and 11-13 (constant torque
method); measurement being made one second after commencing the
first brake application of each cycle.

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

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

Shoe assemblies

The mean torque (Mmean) is the average of the maximum and minimum
values of brake torque recorded during the fifth brake application
of cycles one and three.

The hot torque (M ôt) is the minimum brake torque developed during
cycles two and four. If the temperature exceeds 300°C during
these cycles the value at 300°C is to be taken as Mhot.

Acceptance criteria

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

4_/ Values in brackets for vehicles of category L.
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2.4.1.1. for pad assemblies, values for ̂ op/ Mmin- ^max.

2.4.1;2. for shoe assemblies, values for Mmean and Mhoc.

2.4.2. During production of an approved brake lining assembly type, test
samples must demonstrate compliance with the values registered
under paragraph 2.4.1. of this annex with the following
tolerances:

2.4.2.1. for disc brake pads:

^op ± 15 per cent of registered value
/jmin 2 registered value
Mmax s registered value

2.4.2.2. for simplex drum brake linings:

Mmean ± 20 Per cent °f registered value
Mj^ot a registered value."

Insert new paragraphs 3 to 3.4.2.. to read:

"3. Brake lining assemblies and drum brake linings for vehicles of
categories M3, N2, N3, 03, and O4

3.1. Equipment

3.1.1. The machine shall be equipped with a disc brake of the fixed
calliper type with a cylinder diameter of 60 mm and a solid (not
ventilated) disc having a diameter.of 278 ± 2 mm and a thickness
of 12 mm ± 0.5 mm. A rectangular piece of the friction material
with an area of 44 cm2 ± 0.5 cm2 and a thickness of at least 6 mm
shall be attached to the backing plate.

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

3.1.3. The mean contact pressure at the brake lining working surface
shall be constant at 75 N/cm2 ±10 N/cm2.

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

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

3.1.6. Provisions shall be made to direct cooling air across the brake at
a rate of 600 ± 60 m3/h.

3.2. Test procedure

3.2.1. Sample preparation
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3.2.2,

The manufacturer's bedding procedure shall ensure a minimum of
80 per cent surface contact area without exceeding a surface
temperature of 200°C.

Test schedule

The test procedure comprises a number of consecutive braking
cycles each containing a number of X braking intervals of five
seconds brake applied.

No Of
cycle

l
2
3
4
5
6
7
8
9
10
11

Number of
brake
applications
X

5
5
5
5
5
3
3
3
10
5
5

Initial brake rotor
temperature
(°C)

100
increasing s 200
200
increasing s 300
300
250
200
150
100
increasing s 300
300

Forced
cooling

yes
no
no
no
no
yes
yes
yes
yes
no
no

3.3. Evaluation of test results

3.3.1.

3.3.2,

3.3.3.

3.4.

3.4.1.

Friction behaviour is determined from the brake torque noted in
selected cycles of the test schedule. Brake torque shall be
translated to coefficient of friction n.

The M-value of each brake application shall be determined as the
mean value of the 5 seconds brake applied.

The operational coefficient of friction MOpi ^
s che ™ean value of

H recorded for the brake applications in cycles l and MOD2 ^-s the

mean value of p. recorded for the brake applications in cycle 9.

The maximum coefficient of friction Mmax ^s ̂ e hi-9nest value of /x
recorded in an application during cycles l to 11 inclusive.

The minimum coefficient of friction is the lowest value of p^min
recorded in an application during cycles l to 11 inclusive.

Acceptance criteria

With each application for approval of a replacement brake lining
assembly type or a replacement drum brake lining type, there shall
be submitted values for Mopi' ^Op2- ^min

 and »• max-
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3.4.2. During production of an approved replacement brake lining assembly
type or replacement drum brake lining type, test samples must
demonstrate compliance with the values registered under
paragraph 3.4.1. of this annex within the following tolerances:

Aiopl, M0p2
 ± 15 Per cent of tne registered value

Mmin a registered value

'•'max * registered value."
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