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Paragraph 1.1, insert a new footnote 1and renumber footnote 1 as footnote 2, to read:

"1.1.

This Regulation applies to the basic brakfgction of the following

replacement partd/, 2/*

u

In this Regulation, references to Regulations Nosl3, 13-H or 78 shall be deemed to
refer also to any other international rule that apgies the same technical requirements as
Regulations Nos. 13, 13-H or 78. References to sifiecsections of the Regulations shall be
interpreted accordingly. "

Footnotes 2 to 5, shall be renumbered as footnotes 3 to 6

Paragraph 3.4.3.1., the table, amend to read:

I't\?: Check / Test Sample* Remarks
4 6
Geometric check
1 Paragraphs 5.3.3.1., 5.3.4.1. X X X
Material check
2 Paragraphs 5.3.3.2., 5.3.4.2.
Balancing provisions check
3 Paragraph 5.3.7.2. X
Wear condition marking check
4 Paragraph 5.3.7.3. X
Integrity test - thermal fatigue
Paragraphs 4.1.1., 4.2.1. of Annex 11,
5 4.1.1.,4.2.1. of Annex 12 X
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 X
6 12
Service brake vehicle performance test
Paragraph 2.2. of Annex 11, Pair of | either front or rear
7 Paragraph 2.2. of Annex 12 discs |axle
Parking brake vehicle performance test
Paragraph 2.3. of Annex 11, Pair of | if applicable
8 Paragraph 2.3. of Annex 12 discs
Service brake dyno. performance test
Paragraph 3.3. of Annex 11, alternative to vehiclg
9 paragraph 3.3. of Annex 12 X |test

*

For interchangeable parts it is not necessaryse sample 3; for equivalent parts it is not

necessary to use sample 6."

* Note by the secretariat: What does footnote 1/ mean? Not clear, in pdeicwhat is meant by
"international rul&. Furthermore, it would be logical to move footn@teo the core text.
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Paragraph 5.3.6.2.2.1., amend to read

"5.3.6.2.2.1. Test group relating to the testsustifed in paragraphs 1 to 4 of Annex 11 or
Annex 12.

Brake drums may be grouped together as test groupsn the basis that
each permitted test group range is from the smallésnside diameter to
the smallest inside diameter +10 per cent and by nmore than 40mm on
the shoe width of the drum:

Paragraph 6.2.1., amend to read:

"6.2.1. Every unit sold shall be provided with at last the following
information: "

Insert new paragraph 6.2.2.3., to read:

"6.2.2.3. Part numbet

Paragraphs 6.2.2.3. (former) and 6.2.2.4., renumber as paragraphs 6.2.2.4. and 6.2.2.5.
Annex 11

Paragraph 1., amend to read:

"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;

Vehicle test Alternative dynamometer test
Performance |[2.2.1. Type 0, engine disconnected 3.4.1. Type (dmulation engine
tests according disconnected)
to Regulations | 2.2.2. Type 0, engine connected 3.4.4. Brake tEstslation Type O,
No. 13/13-H engine connected
Speed and load analog to iten
2.2.2
2.2.3. Typel 3.4.2. Typel
2.3. Parking braking system (if
applicable)
Comparison |2.4. Testing the dynamic frictiong8.5. Testing the dynamic frictional
test with properties  (comparison  test properties  (comparison test
original part conducted on the individual conducted on the individual
axles) wheel brake)
Integrity tests | no vehicle test - use dynamomegstr §f 4.1.  Brake discs
4.1.1. Brake disc thermal fatigue tedqt
4.1.2. Brake disc high load test
4.2.  Brake drums
4.2.1. Brake drum thermal fatigue tgst
4.2.2. Brake drum high load test

For each disc and drum type at least one test gfees definition in paragraph 5.3.6. of
this Regulation) requires the Type 0 and Type istés be carried out on a vehidleot

applicable for identical and equivalent parts).

Table A11/1B.."
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Paragraph 3.2.1.2., insert new subparagraph c):

"c)  When testing brake discs and drums for vehiclesith more than 2 axles:

m= 0’55[maxle Maxie: Max. permitted mass of the axle

Paragraph 3.3., amend to read:

"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 desciibéghnex 3, paragraph 2.2.2.3.
1b. In the case of vehicles of categorieg Nb, N3

Bedding-in (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

2. Dynamic friction properties, see paragraph 3.&f this annex

3. Brake test Type Bimulation engine disconnected)see paragraph 3.4.1. of this
annex

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,
d, = 1 and 2 m/s? alternating
6. Brake test Type Bimulation engine disconnected)see paragraph 3.4.1. of this
annex
7. Brake tesType 0 (simulation engine connectggee paragraph 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 |l (if applicable), see parpbrad.4.3. of this annex
11. Re-burnishing: (like No. 5.)
Steps 12 to 19 are optional (if activation is swfficient)
12. Brake test Type 0, see paragraph 3.4.1. oftimgx
13. Brake test Type |, see paragraph 3.4.2. ofatimigex
14. Re-burnishing: (like item 5.)
15. Dynamic friction properties, see paragraphl3&.this annex
16. Brake test3ype 0 (simulation engine connectgdee paragraph 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.)

Paragraph 3.4. to 3.4.4., amend to read:
3.4. Service braking system
3.4.1. Brake test Type-0 test (simulation engine stionnected)

From the initial rotational speed equivalent to 100km/h (M/N,), or
60 km/h (Mo/M3/No/N3) and at a brake temperature< 100°C at the start
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of each application, make three brake applicationsat the same brake
actuating pressure such that a mean fully developedieceleration,

including the rolling resistance (see paragraph 3.4.1. of this annex) or a
mean brake torque based on the braking distance egqalent to the mean
fully developed deceleration, including the rolling resistance (see
paragraph 3.4.1.1. of this Annex) of at least 6.48/s’ for vehicles of
categories M/N; or 5m/$ for vehicles of categories MM3/Ny/N3 is

achieved.

In the case of pneumatic braking systems the brakactuator pressure
shall not exceed the pressure that is permanentlyugranteed by the
braking system of the vehicle type(s) (e.g. cut ipressure of the
compressor), and the brake input torque (C) shall at exceed the
maximum permissible brake input torque (Ga) by using the smallest
brake chamber of the vehicle type(s).

The average of the three results shall be taken #se cold performance
3.4.1.1. Rolling resistance

The rolling resistance is taken to equate to a delegation of 0.1 m/<.
3.4.2. Brake test Type |
3.4.2.1. Heating procedure

3.4.2.1.1. According to the vehicle category makewgsecutive snub applications of
the brake in accordance with the conditions laid den in the following
table. Every brake application shall be conductedn that way that a
constant deceleration, including the rolling resisince (see paragraph
3.4.1.1. of this Annex) or a constant brake torquesquivalent to the
deceleration, including the rolling resistance (se@aragraph 3.4.1.1. of
this annex) of 3 m/é will be achieved.

The first brake application shall commence at a brke temperature of

<100°C.
Vehicle Category v [km/h] v, [km/h] At [sec] N
M, 80% Vinax < 120 km/h 05y 45 15
M, 80% Vinax < 100 km/h 05y 55 15
N, 80% Vinax 05y 45 15
<120 km/h
M 4/No/N3 80% Vipay < 60 km/h 0.5y 60 20
where:
i = initial speed, at beginning of braking
2 = speed at end of braking
Vmax = maximum speed of vehicle
n = number of brake applications
At = duration of a braking cycle: time elapsing between the
initiation of one brake application and the initiation of the

next.
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3.4.21.2.

3.4.2.1.2.1.

3.4.2.1.2.2.

3.4.2.1.2.3.

3.4.2.2.

3.4.2.3.

In the case of brakes equipped with aut@tic brake adjustment devices
the adjustment of the brakes shall, prior to the Type | test above, be set
according to the following procedures as appropriat:

In the case of air operated brakes tlagjustment of the brakes shall be
such as to enable the automatic brake adjustment di&e to function.
For this purpose the actuator stroke shall be adju®d to:

SOZ 11 %-adjust
(the upper limit shall not exceed a value recommersdi by the
manufacturer)

where:

Sre-adjust is the re-adjustment stroke according to the spefitation of
the manufacturer of the automatic brake adjustment
device, i.e. the stroke, where it starts to readjusthe
running clearance of the brake with an actuator presure of
15 per cent of the brake system operating pressufgut not
less than 100 kPa.

Where, by agreement with the Technical Service, its impractical to
measure the actuator stroke, the initial setting sall be agreed with the
Technical Service.

From the above condition the brake shall be operatewith an actuator
pressure of 30 per cent of the brake system operatj pressure but not
less than 200 kPa 50 times in succession. This bHze followed by a
single brake application with an actuator pressureof > 650 kPa.

In the case of hydraulically operatedisc brakes no setting requirements
are deemed necessary.

In the case of hydraulically operatedrum brakes the adjustment of the
brakes shall be as specified by the manufacturer.

Hot performance

Not later than 60 seconds after completion of thedating procedure the
hot performance shall be measured under the condidns of speed and
pressure applied in the Type O test.

For vehicles of category M and N; the mean fully developed
deceleration, including the rolling resistance (se@aragraph 3.4.1.1. of
this annex) or a mean brake torque based on the bking distance
equivalent to the mean fully developed deceleratigrincluding the rolling
resistance (see paragraph 3.4.1.1. of this annexust not be less than 75
per cent of the value achieved with the cold braken the Type 0 test nor
less than 4.8 mfA

For vehicles of category M,M3; N, and N; the mean fully developed
deceleration, including the rolling resistance (separagraph 3.4.1.1. of
this annex) or a mean brake torque based on the bking distance
equivalent to the mean fully developed deceleratigrncluding the rolling
resistance (see paragraph 3.4.1.1. of this annexust not be less than 60
per cent of the value achieved with the cold braken the Type O test nor
less than 4 m/&

Free running test
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In the case of brakes equipped with automatic brakadjustment devices,
after completing the tests defined in paragraph 3.2.2. above the brake
shall be allowed to cool to a temperature represeative of a cold brake
(i.,e. < 100 °C) and it shall be verified that the brake iscapable of free
running by fulfilling one of the following conditions:

(@  The disc or drum is running freely (i.e. may beotated by hand);

(b)  When the disc or drum is rotated at a rotationa speed equivalent
to a constant speed of v =60 km/h with the brakeeteased the
asymptotic temperatures shall not exceed a drum/dis
temperature increase of 80 °C.

3.4.3. Brake test Type Il
3.4.3.1. Heating procedure

3.4.3.1.1. The brakes shall be heated from an irgli temperature of <100 °C by
dragging the brake at a constant rotational speedgrivalent to 30 km/h
with a constant braking torque corresponding to a eceleration,
excluding rolling resistance, of 0.15 mfsfor a period of 12 minutes.

3.4.3.1.2. In the case of brakes equipped with aut@tic brake adjustment devices
the adjustment of the brake shall, prior to the Tyge Il test above, be set
according to the procedure as laid down in paragrap 3.4.2.1.2. of this
annex.

3.4.3.2 Hot performance

Not later than 60 seconds after completion of thedating procedure the
hot performance shall be measured under the condidns of speed and
brake actuating pressure applied in the Type 0 test

With the heated brake the mean fully developed detration, including

the rolling resistance (see paragraph 3.4.1.1. ofiis annex) or the mean
brake torque based on the braking distance equivaté the mean fully

developed deceleration, including the rolling restance (see paragraph
3.4.1.1. of this annex) must not be less than 3.#8s%,

3.4.3.3. Free running test
See paragraph 3.4.2.3.0f this annex
3.4.4. Brake test Type-0 test (simulation engine noected)

Instead of the Type 0 test with engine connectedorfthe purpose of this
Regulation it is acceptable to carry out a test simlating for the laden
condition (see paragraph 3.2. of this annex).

Vehicle Category Initial Speed - y (km/h)
M, 80% Vinax < 160 km/h
M 100 km/h
M3 90 km/h
N, 80% Vinax < 160 km/h
N, 100 km/h
N3 90 km/h

where:
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i = initial speed, at beginning of braking

Vimax = maximum speed of vehicle

From an initial rotational speed equivalent to thevehicle speeds in the
table above and at a brake temperature ok 100°C at the start of each
application make three brake applications at the sae brake actuating

pressure such that a mean fully developed deceleran, including the

rolling resistance (see paragraph 3.4.1.1. of thennex) or a mean brake
torque based on the braking distance equivalent tdhe mean fully

developed deceleration, including the rolling restance (see paragraph
3.4.1.1. of this annex) of at least 5.76 m/dor vehicles of categories M

and N, or 4 m/€, for vehicles of categories MM3,N, and N; is achieved

The average of the three results shall be taken &se cold performance’

Paragraph 4.1.1.1.1., the heading, amend to read:

"4.1.1.1.1.

Test conditions (brake disc thermabfattest)”

Paragraph 4.1.1.1.2., amend to read:

"4.1.1.1.2.

Test program (brake disc thermal fatitgst)

The new brake linings and the new disc shall be fid to the relevant
brakes and bedded (burnished) according to the pradure of Annex 3,
paragraph 2.2.2.3. If any new brake linings are regired in order to

complete the test, they shall be bedded (burnishedcording to the same
procedure:

Table A11/4.1.1.1.2.

Test provision

Thermal fatigue test

Vehicle categories

My /N

Type of braking

Sequential brake applications

Braking interval (= )

70 s

Number of brake applications per cycle

2

Brake torqueset to produce a deceleration of

5.0 m/s?

Total number of braking cycles

100 or 150 (see 4.1.1.1.3.)

Brake applications

cycle

from Vimax
to 20 km/h
Initial temperature of the 1st brake applicatiorath <100 °C

where:

Vmax

the wnax to be used to test the replacement part is thagésponding 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

t'rotal Braking interval @ra + tacc+ tresbu

Paragraph 4.1.1.2.1., the heading, amend to read
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"4.1.1.2.1.

Test conditions (brake disc thermabfattest)"

Paragraph 4.1.1.2.2., the heading, amend to read

"4.1.1.2.2.

Test program (brake disc thermal fatigst)"

Paragraph 4.1.1.2.3., the heading, amend to read

"4.1.1.2.3.

Test result (brake disc thermal fatitrss)"

Paragraph 4.1.2., amend to read:

"4.1.2.

Brake disc high load test

In the case of interchangeable parts the high loatést shall be conducted
on a new brake disc or on the same brake disc whidilas been used for
the alternative dynamometer test (see paragraph 3.8f this annex).

In the case of equivalent parts the high load testhall be conducted using
a new disc, an original brake caliper of the vehi€l(s) concerned and new
brake lining assemblies of the vehicle(s) concernadhich have been type
approved according to Regulations No. 13, 13-H or09(in the condition
as mounted on the vehicle, e.g. protective greasennoved).

Worn brake linings may be replaced during theifestcessary."

Paragraph 4.1.2.1.2., amend to read:

"4.1.2.1.2.

Test program (brake disc high load) test

The new brake linings and the new disc shall be fid to the relevant
brakes and bedded (burnished) according to the pradure of Annex 3,
paragraph 2.2.2.3. If any new brake linings are regired in order to

complete the test, they shall be bedded (burnishedcording to the same
procedure:

Table A11/4.1.2.1.2.

Test provision High load test

Vehicle categories M/ Ny

Type of braking Single brake applications

Number of brake applications 70

Initial temperature at the beginning <100 °C

of braking

Brake torqueset to produce a deceleration of 10.0 m/s? with a pressures 16000
kPa or p =16000 kPa (< 10.0 m/s?)

Brake applications

from Vimax

to 10 km/h

Where the v, to be used to test the replacement part is thaégponding
to the vehicle which has the highest ratio of kinehergy to disc mass"

Paragraph 4.1.2.2.2., amend to read:

"4.1.2.2.2.

Test program (brake disc high load)test
Bedding in accordance with table A11/4.1.1.2.2.

500 brake applications are carried out from a sp#esD km/h to 10 km/h
with a brake torque of 90 per cent of the maximuaké torqueapplicable
to the relevant brake caliper.
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Initial temperature< 200 °C"
Paragraph 4.1.2.2.3., amend to read:
"4.1.2.2.3.  Test result (brake disc high load test)

The test is regarded as having been passed ifréie lolisc does not exhibit
any signs of fracture after 500 brake applicatioibe test shall be
considered valid provided the required maximum torqie is achieved for
at least 90 per cent of the brake applications undehe condition that for
the other 10 per cent the maximum pressure is apd.

Damage in this context means:

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

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

(c)  Through-cracking of any friction ring;

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

Paragraph 4.2.1.1.1. the heading, amend to read

"4.2.1.1.1.  Test conditions (brake drum thermagfetest)"
Paragraph 4.2.1.1.2., the heading, amend to read

"4.2.1.1.2.  Test program (brake drum thermal fatigst)"
Paragraph 4.2.1.1.3.,, the heading, amend to read

"4.2.1.1.3.  Test result (brake drum thermal fatitps)"
Paragraph 4.2.1.2.1., the heading, amend to read

"4.2.1.2.1.  Test conditions (brake drum thermabfatest)"
Paragraph 4.2.1.2.2., amend to read

"4.2.1.2.2.  Test program (brake drum thermal fatigst)
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 (whichageapplicable

— see paragraph 4.2.1.2.3.
NB: The test is interrupted when|a
through crack appears.

Brake torqueset to produce a deceleration of 3.0m/s
Brake applications

from 130

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

Paragraph 4.2.1.2.3., the heading, amend to read
"4.2.1.2.3.  Test result (brake drum thermal fatitps)"

10
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Paragraph 4.2.2., amend to read:
"4.2.2. Brake drum high load test

In the case of interchangeable parts the high loatést shall be conducted
on a new brake drum or on the same brake drum whicthas been used
for the alternative dynamometer test (see paragrapi8.3. of this annex.).

In the case of equivalent parts the high load testhall be conducted using
a new drum, an original brake of the vehicle(s) cozerned and new brake
lining assemblies of the vehicle(s) concerned whichave been type
approved according to Regulations No. 13, 13-H or09(in the condition

as mounted on the vehicle, e.g. protective greasemoved).

Worn brake linings may be replaced during the testf necessary:
Paragraph 4.2.2.1.2., amend to read
"4.2.2.1.2.  Test program (brake drum high load) test

This test covers also the requirements of the therah fatigue test (see
paragraph 4.2.1.1.2.)

The test has to be carried out according to theviing table:
Table A11/4.2.2.1.2.

Make 100 consecutive snub applications with-\80 km/h and|
v, = 10 km/h and an initial temperature<c100 °C.

The deceleration of the first application shallcoeastant

1.5 m/é. From the second up to the last application the
pressure shall be constant and equivalent to teeage of the
first application.

The bedding should be continued until a minimurB@per
cent lining to drum contact is achieved.

"Bedding in" procedure

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

Initial temperature at the
beginning of braking
Brake torqueset to produce a 10.0 m/s2 with a pressure 16000 kPa or p =16000 kPa

<100 °C

deceleration of (<10.0 m/s?)
Brake applications

from Vinax

to 10 km/h

Where the yax to be used to test the replacement part is thra¢gponding to
the vehicle which has the highest ratio of kinetiergy to disc mass"

11
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Paragraph 4.2.2.2.2., amend to read:
"4.2.2.2.2.  Test program (brake drum high load test
Table A11/4.2.2.2.2.

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 apftio
<100 °C
Brake applications
from 60 km/h
to <5 km/h
Brake torgueset to produce a deceleration of 6 m/s?
Cooling (also deviating from paragraph 3.2.3. ofs iPermitted

annex)

Paragraph 4.2.2.2.3., amend to read:
"4.2.2.2.3.  Testresult (brake drum high load test)
The test result is positive provided the brake ddoms not fracture.

The test shall be considered valid provided the ragred maximum
torque is achieved for at least 90 per cent of therake applications under
the condition that for the other 10 per cent the mamum pressure is
applied.

Damage in this context means:

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

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

(c)  Through-cracking of any friction ring;

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

Annex 12
Paragraph 3.2.1.2., amend to read
"3.2.1.2. Test mass

The test mass for calculating the inertia masd bleads follows:

m = 055[m,, Maxie: Max. permitted mass of the axle"

12
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Paragraph 1, tables A12/1A and A12/1B , amend to read:

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

Track test Alternative dynamometer test

2.2.1. Type O 3.41. TypeO

2.2.2.  Type Helete 3.4.2. Type Helete

2.3. Parking brake system (if applicable) -

2.4, Testing the dynamic frictional properties 3.5. Testing the dynamic frictional properties

(comparison test conducted on the individua

axles)

(comparison test conducted on the individua
axles)

Table A12/1B: Vehicles of categorieg O

Track test

Alternative dynamometer test

2.2.1. Type O 3.41. TypeO

2.2.3.  Type llidelete 3.4.3. Type lidelete

2.3. Parking brake system (if applicable) -

2.4, Testing the dynamic frictional properties 3.5. Testing the dynamic frictional properties

(comparison test conducted on the individua

axles)

(comparison test conducted on the individua
axles)

Paragraphs 3.4. to 3.5.3., amend to read:

With a brake temperature <100 °C at the start of each application and
from the initial rotational speed equivalent to 40km/h before Type | or

60 km/h before Type lll, make three brake applicatons at the same
brake actuating pressure such that a mean fully deloped deceleration,
including the rolling resistance (see paragraph 3.4.1. of this annex) or a
mean brake torque based on the braking distance edualent to the mean

including the rolling resistance (see

paragraph 3.4.1.1. of this annex) of at least 5 ni/i&s achieved.

The brake actuating pressure must not exceed 650 kP

The average of the three results shall be taken &se cold performance.

The rolling resistance is taken to equate to a delegation of 0.1 m/$.

The brake shall be heated from an initial temperatue of <100 °C by
dragging the brake at a constant rotational speedqeivalent to 40 km/h
at a constant braking torque corresponding to a desleration, including
rolling resistance (see paragraph 3.4.1.1. of thsnnex) of 0.7 m/4 for a

"3.4. Service braking system
3.4.1 Brake test Type 0, vehicle laden
fully developed deceleration,
3.4.1.1. Rolling resistance
3.4.2 Brake test Type-I (Downhill test)
3.4.21 Heating procedure
period of 153 sec.
3.4.2.1.4.

In the case of brakes equipped with autmtic brake adjustment devices

the adjustment of the brakes shall, prior to the Type | test above, be set
according to the procedure as laid down in paragrap 3.4.3.1.2. of this

annex.

13
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3.4.2.2
3.4.2.2.1.

3.4.2.3.

3.4.3
3.4.3.1.
3.4.3.1.1.

Hot performance

Not later than 60 seconds after completi of the heating procedure the
hot performance shall be measured at 40 km/h usinthe same brake
actuation pressure that was used for the Type 0 teat 40km/h.

The mean fully developed deceleration, including t rolling resistance
(see paragraph 3.4.1.1. of this annex) or a meandke torque based on
the braking distance equivalent to the mean fully dveloped deceleration,
including the rolling resistance (see paragraph 3.4.1. of this annex)
must not be less than 60 per cent of the value aelvied with the cold
brake in the Type O test nor less than 3.6 nfls

Free running test

In the case of brakes equipped with automatic brakadjustment devices,
after completing the tests defined in paragraph 3.2.2. the brake shall be
allowed to cool to a temperature representative o& cold brake (i.e.<

100 °C) and it shall be verified that the brake icapable of free running
by fulfilling one of the following conditions:

(@  The disc or drum is running freely (i.e. may beotated by hand);

(b)  When the disc or drum is rotated without any coling at a
rotational speed equivalent to a constant speed of = 60 km/h
with the brake released the asymptotic temperatureshall not
exceed a drum/disc temperature increase of 80 °C.

Type-lll test (fade test for vehicles of cagory O,)
Heating procedure

Make consecutive snub applications ofeltbrake in accordance with the
conditions laid down in the table. The first brake application should
commence at a brake temperature 0f£100 °C and be conducted in such
a way that a constant deceleration, including thealling resistance (see
paragraph 3.4.1.1 of this annex) or a constant braktorque equivalent to
the deceleration, including the rolling resistancgsee paragraph 3.4.1.1
of this annex) of 3 m/$ will be achieved. The mean value of brake
actuating pressure used for the first brake applicion should be
maintained for all succeeding brake applications fothe remainder of
the test.

Category of Conditions

vehicles vy [km/h] v, [km/h] At [sec] n

o, 60 12 y 60 20

3.4.3.1.2.

where:
2 = initial speed, at beginning of braking
Vo = speed at end of braking

n = number of brake applications

At = duration of a braking cycle: time elapsing betveen the initiation of one

brake application and the initiation of the next

In the case of brakes equipped with autmtic brake adjustment devices
the adjustment of the brakes shall, prior to the Tye Il test above, be set
according to the following procedures as appropriag:
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3.4.3.1.2.1. In the case of air operated brakes tlajustment of the brakes shall be
such as to enable the automatic brake adjustment giee to function.
For this purpose the actuator stroke shall be adjugd t0 $> 1.1 X S-adjust
(the upper limit shall not exceed a value recommersdi by the

manufacturer):
where:
Sre-adjust is the re-adjustment stroke according to the spefitation of

the manufacturer of the automatic brake adjustment
device, i.e. the stroke, where it starts to re-adgt the
running clearance of the brake with an actuator pressure of
100 kPa

Where, by agreement with the Technical Service, its impractical to
measure the actuator stroke, the initial setting sall be agreed with the
Technical Service.

From the above condition the brake shall be operatewith an actuator
pressure of 200 kPa, 50 times in succession. Thkisall be followed by a
single brake application with an actuator pressureof > 650 kPa.

3.4.3.1.2.2. In the case of hydraulically operatedisc brakes no setting requirements
are deemed necessary.

3.4.3.1.2.3. In the case of hydraulically operatedrum brakes the adjustment of the
brakes shall be as specified by the manufacturer.

3.4.3.2 Hot performance

Not later than 60 seconds after completion of thedating procedure the
hot performance shall be measured at a rotationalpeed equivalent to 60
km/h using the same brake actuation pressure that as used for the
Type 0 test at 60km/h.

The mean fully developed deceleration, including t rolling resistance
(see paragraph 3.4.1.1. of this annex) or a meandke torque based on
the braking distance equivalent to the mean fully dveloped deceleration,
including the rolling resistance (see paragraph 3.4.1. of this annex)
must not be less than 60 per cent of the value aelied with the cold
brake in the Type O test nor less than 4.0 nfls

3.4.3.3. Free running test
See paragraph 3.4.2.3.

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

3.5.1. The test shall be carried out in accordancef Regulation No. 13, Annex
19, paragraphs 4.4.3.1. to 4.4.3.4.

3.5.2. The brake test described in paragraph 3.5.&lso has to be carried out
using the original brake disc/drum.

3.5.3. The dynamic frictional properties at step 2of the procedure of the
replacement brake disc/drum can be regarded as sifar to those of the
original brake disc/drum, provided the values attaned in relation to the
mean fully developed deceleration at the same opdiiag pressures or
control forces in the region of the upper 2/3 of ta curve generated do

15
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not deviate by more than % 8 per cent or + 0.4 m/sfkom those of the
original brake disc/drum."

Paragraph 4.1.1.1.2., amend to read
"4.1.1.1.2.  Test program (brake disc thermal fatigst)
Table A12/4.1.1.1.2.

Test provision Thermal fatigue test

Vehicle categories 0,./0

Type of braking Sequential brake applications
Braking interval (=) 70 s

Number of brake applications per cycle 2

Brake torque in accordance with 5.0m/s

adeceleration of
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 applicatiorath <100 °C
cycle
Where:
Vmax = maximum design speed (as per its range of use)
tora = actual braking period during the application
tace = minimum acceleration time in accordance with theeterating
power of the respective vehicle
test = rest period
tota = Braking interval (fra + tace + tes)”

Paragraph 4.1.1.1.3., the heading, amend to read
"4.1.1.1.3.  Test result (brake disc thermal fatitpss)"
Paragraph 4.1.1.2.1., the heading, amend to read
"4.1.1.2.1.  Test condtions (brake disc thermabfatiest)"
Paragraph 4.1.1.2.2., the heading, amend to read
"4.1.1.2.2.  Test program (brake disc thermal faigpst)"
Paragraph 4.1.1.2.3., the heading, amend to read
"4.1.1.2.3.  Test result (brake disc thermal fatitpss)"
Paragraph 4.1.2., amend to read:

"4.1.2. Brake disc high load test

In the case of interchangeable parts the high loatést shall be conducted
on a new brake disc or on the same brake disc whidias been used for
the alternative dynamometer test (see paragraph 3.8f this annex.).

In the case of equivalent parts the high load testhall be conducted using
a new disc, an original brake caliper of the vehiel(s) concerned and new
brake lining assemblies of the vehicle(s) concernedhich have been type
approved according to Regulations No. 13 or 90 (inhe condition as

mounted on the vehicle, e.g. protective grease rened).
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Worn brake linings may be replaced during theifestcessary."
Paragraph 4.1.2.1., amend to read
"4.1.2.1. Vehicles of categories @nd Q

The new brake linings and the new disc shall be fid to the relevant
brakes and bedded (burnished) according to the pradure of Annex 3,
paragraph 2.2.2.3. If any new brake linings are regired in order to

complete the test, they shall be bedded (burnishedcording to the same
procedure."

Insert new paragraphs 4.1.2.1.1. t0 4.1.2.1.3., to read
"4.1.2.1.1.  Test conditions (brake disc high loads8
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 the fldwing table:
Table A12/4.1.2.1.2.

Test provision High load test

Vehicle categories Q@O,

Type of braking Single brake applications
Number of brake applications 70

Initial temperature at the beginning of braking | <100 °C

Brake torque set to produce a deceleration of 10:8/s2 with a pressure< 16,000 kPa or p
=16,000 kPa (< 10.0 m/s?)

Brake applications
from 80
to 10 km/h

4.1.2.1.3. Test result (brake disc high load test)

The test is regarded as having been passed if 70 onore brake
applications are completed without damage or failue.

If less than 70 brake applications are completed Were damage or
failure then a test should be conducted on the origal part and the
results compared. If the damage or failure points no worse than the
number of cycles of the original part -10 per centthen the test is
regarded as having been passed.

Damage in this context means:

(@) Radial cracks on the friction surfaces which ae longer than two
thirds of the radial height of the friction surface;

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

(c)  Through-cracking of any friction ring;

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

17
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Paragraph 4.1.2.2.2., amend to read:

"4.1.2.2.2.

Test program (brake disc high load) test
Bedding in accordance with table A12/4.1.1.2.2.

500 brake applications are carried out from a speeaf 50 km/h to 10
km/h with a brake torque of 90 per cent of the maxnum brake torque
applicable to the relevant brake caliper.

Initial temperature< 200 °C"

Paragraph 4.1.2.2.3., amend to read:

"4.1.2.2.3.

Test result (brake disc high load test)

The test is regarded as having been passed ifréie llisc does not exhibit
any signs of fracture after 500 brake applicatiombe test shall be
considered valid provided the required maximum torqie is achieved for
at least 90 per cent of the brake applications undehe condition that for
the other 10 per cent the maximum pressure is apd.

Damage in this context means:

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

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

(c)  Through-cracking of any friction ring;

(d)  Any type of structural damage or cracks in anyarea outside the
friction surface;"

Paragraph 4.2.1.1.1., amend to read

"4.2.1.1.1.

Test conditions (brake drum thermagfatest)"

Paragraph 4.2.1.1.2., amend to read

"4.2.1.1.2.

Test program (brake drum thermal fatigst)

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 (whichesepplicable)

— see paragraph 4.2.1.1.3.
NB: The test is interrupted when|a
through crack appears.

Brake torqueset to produce a deceleration of 3.0m/s
Brake applications

from 130

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

Paragraph 4.2.1.1.3., amend to read

"4.2.1.1.3.

18

Test result (brake drum thermal fatitpsd)
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The test is regarded as having been passg@libr more brake applications
are completed without damage or failure.

If less than300 brake applications but more thaB0 brake applications are
completed without damage or failure then the Tezdinbervice must repeat
the test on a new replacement part. Under thesersstances both tests
must complete more tha2b0 brake applications without damage 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 origindlgyat the results compared.
If the damage or failure point is no worse thandtiginal part then the test is
regarded as having been passed.

Damage in this context means:

(@  Cracks on the friction surface which are longgan two-thirds of the
axial width of the friction surface;

(b)  Cracks on the friction surface which reach #é@&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."

Paragraph 4.2.1.2.1., amend to read

"4.2.1.2.1.  Test conditions (brake drum thermabfstest)"

Paragraph 4.2.1.2.2., amend to read

"4.2.1.2.2.  Test program (brake drum thermal fatigst)

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 (whichesepplicable)
see 4.2.1.2.3.
NB: The test is interrupted when
through crack appears.

Brake torqueset to produce a deceleration of 3.0m/&
Brake applications

from 130

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

Paragraph 4.2.1.2.3., the heading, amend to read:

"4.2.1.2.3.  Testresult (brake drum thermal fatitss)"

Paragraph 4.2.2., amend to read:
"4.2.2. Brake drum high load test

In the case of interchangeable parts the high loatést shall be conducted
on a new brake drum or on the same brake drum whicthas been used

for the alternative dynamometer test (see paragrapi8.3. of this annex.).

a
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In the case of equivalent parts the high load testhall be conducted using
a new drum, an original brake of the vehicle(s) carerned and new brake
lining assemblies of the vehicle(s) concerned whichave been type
approved according to Regulations No. 13 or 90 (ithe condition as
mounted on the vehicle, e.g. protective grease rened).

Worn brake linings may be replaced during the testf necessary"

Paragraph 4.2.2.1.1., amend to read:

"4.2.2.1.1.

Test conditions (brake drum high loast)t

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

The rotational speed of the dynamometer shall corgpond to the linear
test speed of the vehicle based on the mean of taegest and smallest
dynamic rolling radius of the tyres authorized forthat vehicle

Paragraph 4.2.2.2.2., amend to read

"4.2.2.2.2.

Test program (brake drum high load)test

Table A12/4.2.2.2.2.

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 apftio
<100 °C
Brake applications
from 60 km/h
to 0 km/h
Brake torqueset to produce a deceleration of 6 m/s?

annex

Cooling (also deviating from paragraph 3.2.3. ofs iPermitted

Paragraph 4.2.2.2.3., amend to read

"4.2.2.2.3.

Test result (brake drum high load test)
The test result is positive provided the brake ddoms not fracture.

The test shall be considered valid provided the ragred maximum
torque is achieved for at least 90 per cent of therake applications under
the condition that for the other 10 per cent the mamum pressure is
applied.

Damage in this context means:

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

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

(c)  Through-cracking of any friction ring;

(d)  Any type of structural damage or cracks in anyarea outside the
friction surface.”
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Annex 13
Paragraph 1.6., amend to read:
"1.6. Marking:

Identification LOC&I'FIOI‘I of Method of marking
marking

Manufacturer name or
trade name:

Approval number E2-90R02 Cxxxx/yyyy
xxXxx => Type No.

yyyy => Variant No.

Part number

Indication for
traceability

Minimum thickness
(disc) / maximum insidg
diameter (drum)/

Paragraph 3.1.1.12.2., amend to read:

" 3.1.1.12.2. Brake caliper / brake drum mecharfisramend to read:

1Y F= 010 1 7= Tox (U] =Y N

2= LA T= T o) S

Part NUMDET: ceeiii e eeeeeeeaaaaes

piston / wheel cylinder diameter2 ..........cccccuvvieiiiiiiiiieieeeeeeeee e e

Maximum technically permissible torque, & at

the brake lever (pneumatic) / line pressurgy(p (hydraulic)l/:....................
Threshold torque & (pneumatic) / line pressure (hydraullg)......................
Ratio L/ e, (pneumatic) / piston diameter (hydrauli¢).1...... [,
Maximum Brake tOrQUE: .......eeeeeeeee s eee s !
Insert new paragraphs 3.2.2. t0 3.2.2.1,, to read:
"3.2.2. TSt DENCH dataA .......cciiiiiiiiie e
3.2.2.1. [ o3 1110 ¢ PP PP PP PPPP P PP "
Paragraph 4.5.1.1., amend to read
"4.5.1.1. Service brake performance in the casaatgfgoriesvi;, M,, Ny and N, with

hydraulic braking systems2/:"

21
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Insert new paragraphs 4.5.1.1.1. and 4.5.1.1.2., to read:
"45.1.1.1. Vehicle test results:

Test Type: 0 | Parking
0
. connected brake
disconnected o
Annex 11, paragraph: 2.2.1. 2.2.2. 2.2.3. 2.3.
Load condition: laden unladen | laden | laden laden
Test speed
Initial: km/h
Final: km/h |0 0
Pressure: kPa
Deceleration: m/$
Number of applications: - - -
Duration of one brake S - -
cycle:

Free runningest passed: yes / nty

45.1.1.2. Inertia dynamometer test results:
Test Type: 0 0 |
disconnected | simulation simulation
connected
Annex 11, paragraph: 3.4.1. 3.4.4. 3.4.2.
Load condition
Test speed
Initial: km/h
Final: km/h |0 0
Pressure: kPa
Deceleration: m/g
Number of applications: - -
Duration of one brake cycle: S -

Free runnindest passed: yes / no/1

Paragraph 4.5.1.2., amend to read

"4.5.1.2. Service brake performance in the caseatégories M Mas, N, Nz with

pneumatic braking systems/"
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Insert new paragraphs 4.5.1.2.1. and 4.5.1.2.2., to read:

"4.5.1.2.1. Vehicle test results:
Test Type: 0 0 Parking
disconnected connected brake
2/
Annex 11, paragraph: 2.2.1. 2.2.3. 2.2.42.3.
Load condition: Laden unladen| laden| laden | laden
Test speed
Initial: km/h
Final: km/h | 0 0 0
Brake chamber pressure g kPa
Deceleration: m/$
Number of applications: -
Duration of one brake cycle: S
Brake force 0.5 - T daN
Braking ratio 0.5 - T,/ 9.81 - m -
(m:= Test mass).
Brake chamber stroke s Mm
Threshold torque at the brake
lever Nm
Ce: Nm
Coe
Free runningdst passed: yes / ng'1
45.1.2.2. Inertia dynamometer test results:
Test Type: 0 | Il
Annex 11, paragraph: 3.4.113.4.2.13.4.3.
Test speed
Initial: km/h
Final: km/h
Brake chamber pressure g kPa
Deceleration: m/$
Number of applications: -
Duration of one brake cycle: 5
Brake force 0.5 T daN
Braking ratio 0.5- T,/ 9.81 - m -
(m:= Test mass)
Brake chamber stroke s mm
Threshold torque at the brake lever
Ce Nm
Co o Nm

Free runnindest passed: yes / no/1

Paragraph 4.5.1.3., amend to read

"4.5.1.3.

pneumatic braking system

Insert new paragraphs 4.5.1.3.1. and 4.5.1.3.2., to read:

"4.5.1.3.1.

Vehicle test results:

Service brake performance in the caseatégoriesO; O, and O3 with
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Test Type: 0 | Parking
brake
2/
Annex 12, paragraph: 221.| 222, 23.
Load condition: laden | laden | laden
Test speed
Initial: km/h
Final: km/h
Brake chamber pressure g kPa
Deceleration: m/$
Number of applications: -
Duration of one brake cycle: S
Brake force 0.5 - T daN
Braking ratio 0.5 - T,/ 9.81 - m -
(m:= Test mass):
Brake chamber stroke s mm
Threshold torque at the brake lever
Ce Nm
Coe Nm
Free runnindest passed: yes / no/1
45.1.3.2. Inertia dynamometer test results:
Test Type: 0 |
Annex 12, paragraph: 3.4.1. | 3.4.2.
Test speed
Initial: km/h
Final: km/h
Brake chamber pressure g kPa
Deceleration: m/$
Number of applications: -
Duration of one brake cycle: S
Brake force 0.5 - T daN
Braking ratio 0.5 - T,/ 9.81 - m -
(m:= Test mass):
Brake chamber stroke s mm
Threshold torque at the brake lever
Ce Nm
Co o Nm

Free runnindest passed: yes/ng'l
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Paragraph 4.5.1.4., amend to read

"4.5.1.4. Service brake performance in the casmtafgories @2/
Test Type: 0 1]
No. Sample
Annex 12, paragraph: 22.1./11223./
3411 |343Y
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 daN

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

Brake chamber stroke:s mm
Threshold torque at the brake lever
Ce: Nm
Coe Nm

Free runnindest passed: yes / no/1

Paragraph 4.5.1.5., should be deleted

Paragraph 4.5.1.6., should be renumbered as paragraph 4.5.1.5.
Paragraph 4.6.2., amend to read:

"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: paragrapht1.2.1.3 /4.1.2.2.3.14.2.2.1.3./ 4.2.2.213.

Paragraph 7., amend to read:
"7. Datds) of test:"

Insert new paragraph 7.1 and 7.2,. to read:

"7.1 Date(s) of VehiCle teSH/2.........oo o e
7.2 Date(s) of Inertia dynamometer test: .......cccccees coviiiiiiee e
Justification

1. An important footnote has been added to the Sampedure that Regulation No. 90
is applied to vehicles approved to Directive 71/EHLC.

2. A number of editorial changes have been made torthi@ body of the document
and in Annexes 11, 12 and 13 to improve the claftyurpose and consistency of wording.

3. Technical changes have been made in Annex 11 r&mphs 3.2.1.2. (the formula

has been changed to ensure it works for vehiclds mvore than 2 axles), 3.4. (the addition
of a specific test regime for the dynamometer),24212. (the addition of bedding and more
precise test requirements), 4.1.2.2.3. (testingirements have been clarified and the level
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of post test damage not permitted added), 4.2.2@e3ting requirements have been
clarified and the level of post test damage noiitted added).

4. Technical changes have been made in Annex 12 remphs 3.2.1.2. (the formula
has been changed to ensure it works for vehiclesaré than 2 axles), 3.4. (the addition of
a specific test regime for the dynamometer), 41112, 4.1.2.1.2. and 4.1.2.1.3. (the
addition of a High Load test for brake discs fohietes of categories Oand Q, the
pass/fail criteria and the level of post test dagnagt permitted), 4.1.2.2.2. (the addition of
bedding and more precise test requirements), 2.8.2(testing requirements have been
clarified and the level of post test damage nomied added), 4.2.1.1.3. (the pass/fail
criteria have been modified), 4.2.2.2.3. (the testiequirements have been clarified and the
level of post test damage not permitted added)

5. Technical changes have been made to Annex 13 (tuzInTest Report). Overall,
these changes reflect the need to cover the reqeires of vehicles with hydraulic as well
as pneumatic brake systems.




