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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 parts:?

. In this Regulation, references to Regulations N8s.13-H or 78 shall be deemed also to refer

to any other international rule such as 71/320/Et&&t applies the same technical requirements as
Regulations Nos. 13, 13-H or 78. References to ipesections 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:

Item

No. Check / Test Sample* Remarks
1] 2 3| 4 5 6
Geometric check
1 Paragraphs 5.3.3.1., 5.3.4.1. X [x X X X
Material check
2 Paragraphs 5.3.3.2., 5.3.4.2. X |x
Balancing provisions check
3 Paragraph 5.3.7.2. X X
Wear condition marking check
4 Paragraph 5.3.7.3. X 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 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 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."

Paragraph 5.3.6.2.2.1., amend to read

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

Brake drums may be grouped together as test gronphe basis that each
permitted test group range is from the smallestadiameter to the smallest
inside diameter +10 per cent and by no more thamd®n the shoe width of
the drum."”
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Paragraph 6.2.1., amend to read:

"6.2.1. Every unit sold shall be provided with east the following information:"
Insert new paragraph 6.2.2.3., to read:

"6.2.2.3. Part number"

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 Reigulare 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 Omufation enging
tests according disconnected)
to Regulations | 2.2.2. Type 0, engine connected 3.4.4. Brake teistsilation Type O
No. 13/13-H engine connected
Speed and load analog to iten
222
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 dynamometstr f 4.1.  Brake discs
4.1.1. Brake disc thermal fatigue tedt
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 istég be carried out on a vehicle (not

applicable for identical and equivalent parts).

Table A11/1B.."
Paragraph 3.2.1.2., insert new subparagraph c):
"c)  When testing brake discs and drums for vehigliéls more than 2 axles:

m = 055[m,,,, Maxie: Max. permitted mass of the axle
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Paragraph 3.3., amend to read:

"3.3.

Alternative dynamometer performance test

Table A11/3.3.

x

eX

la. In the case of vehicles of categories Mb, 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
dn =1 and 2 m/s? alternating
2. Dynamic friction properties, see paragraph 3.8f this annex
3. Brake test Type 0 (simulation engine disconm¢teee 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 0 (simulation engine disconr¢teee paragraph 3.4.1. of this
annex
7. Brake test Type 0 (simulation engine connegtege paragraph 3.4.4. of this anne
8. Re-burnishing: (like No. 5.)
9. Dynamic friction properties, see paragraph 306 this annex
10. Brake test Type |l (if applicable), see parafra.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. oftimex
13. Brake test Type |, see paragraph 3.4.2. ofaiimigex
14. Re-burnishing: (like item 5.)
15. Dynamic friction properties, see paragraphl3d.this annex
16. Brake tests Type 0O (simulation engine conngcte paragraph 3.4.4. of this ann
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.
3.4.1.

Service braking system

Brake test Type-0 test (simulation engirseaiinected)

From the initial rotational speed equivalent to @@h (My/N;), or 60 km/h
(Mo/M3/No/N3) and at a brake temperaturel00°C at the start of each

application, perform three brake applications a& #ame brake actuat
pressure such that a mean fully developed decierancluding the rollin

ing
g

resistance (see paragraph 3.4.1.1. of this anmex)htean brake torque based
on the braking distance equivalent to the mealy fidlveloped deceleration,
including the rolling resistance (see paragraphl3l4 of this Annex) of at
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least 6.43 mfsfor vehicles of categories #N; or 5 m/$ for vehicles of
categories M/M3/N,/N3 is achieved.

In the case of pneumatic braking systems the taekeator pressure shall not
exceed the pressure that is permanently guarabieéuke braking system of
the vehicle type(s) (e.g. cut in pressure of themmmessor), and the brake
input torque (C) shall not exceed the maximum pssible brake input

torque (Gnax by using the smallest brake chamber of the vehigie(s).

The average of the three results shall be takeimeasold performance
3.4.1.1. Rolling resistance

The rolling resistance is taken to equate to aldeation of 0.1 m/A

3.4.2. Brake test Type |
3.4.2.1. Heating procedure
3.4.2.1.1. According to the vehicle category masmesecutive snub applications of the

brake in accordance with the conditions laid dowrthie following table.
Every brake application shall be conducted in thaty that a constant
deceleration, including the rolling resistance (paeagraph 3.4.1.1. of this
Annex) or a constant brake torque equivalent todbeeleration, including
the rolling resistance (see paragraph 3.4.1.1hisfannex) of 3 mfswill be
achieved.

The first brake application shall commence at akérdemperature of

< [100°C.
Vehicle Category y[km/h] v, [km/h] At [sec] N
My 80% Vhax< 120 km/h 0.5y 45 15
M, 80% Vhax< 100 km/h 0.5y 55 15
N; 80% Vpax < 120 km/h 05y 45 15
M3/No/N3 80% Vhnax< 60 km/h 0.5y 60 20
where:
Vi = initial speed, at beginning of braking
Vo = speed at end of braking
Vmax = maximum speed of vehicle
n = number of brake applications
At = duration of a braking cycle: time elapsing betnw the
initiation of one brake application and the iniet of the next.
3.4.2.1.2. In the case of brakes equipped withmaatiw brake adjustment devices the

adjustment of the brakes shall, prior to the Typest above, be set according
to the following procedures as appropriate:

3.4.2.1.2.1. In the case of air operated brakesthestment of the brakes shall be such
as to enable the automatic brake adjustment ddwideinction. For this
purpose the actuator stroke shall be adjusted to:

S 11 %—adjust

(the upper limit shall not exceed a value recomrmaeraly the manufacturer)
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3.4.2.1.2.2.

3.4.2.1.2.3.

3.4.2.2.

3.4.2.3.

3.4.3.

where:

Sre-adjust is the readjustment stroke according to the sppatiobn of the
manufacturer of the automatic brake adjustmentadevie. the
stroke, where it starts to readjust the runninguelace of the
brake with an actuator pressure of 15 per centhef irake
system operating pressure but not less than 100 kPa

Where, by agreement with the Technical Servicis, ilnpractical to measure
the actuator stroke, the initial setting shall lgead with the Technical
Service.

From the above condition the brake shall be opdratéh an actuator

pressure of 30 per cent of the brake system opegratiessure but not less
than 200 kPa 50 times in succession. This shdblbmved by a single brake

application with an actuator pressure>@50 kPa.

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

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

Hot performance

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

For vehicles of category Mand N the mean fully developed deceleration,
including the rolling resistance (see paragraphl3l4 of this annex) or a
mean brake torque based on the braking distandeadeut to the mean fully
developed deceleration, including the rolling resise (see paragraph
3.4.1.1. of this annex) must not be less than Tx@et of the value achieved
with the cold brake in the Type 0 test nor lessth8 m/$.

For vehicles of category ;3N and N the mean fully developed
deceleration, including the rolling resistance (paeagraph 3.4.1.1. of this
annex) or a mean brake torque based on the brdigtance equivalent to the
mean fully developed deceleration, including thdling resistance (see
paragraph 3.4.1.1. of this annex) must not be tleas 60 per cent of the
value achieved with the cold brake in the Typedb ter less than 4 nfls

Free running test

In the case of brakes equipped with automatic bealjestment devices, after
completing the tests defined in paragraph 3.4.2b2ve the brake shall be
allowed to cool to a temperature representative @bld brake (i.es< 100 °C)
and it shall be verified that the brake is capatfléree running by fulfilling
one of the following conditions:

(@  Thedisc or drum is running freely (i.e. maybted by hand);

(b)  When the disc or drum is rotated at a rotaliepaed equivalent to a
constant speed of v = 60 km/h with the brake relddhe asymptotic
temperatures shall not exceed a drum/disc temperanecrease of
80 °C.

Brake test Type Il
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3.4.3.1. Heating procedure

3.4.3.1.1. The brakes shall be heated from analntémperature ok 100 °C by
dragging the brake at a constant rotational spgaiva&ent to 30 km/h with a
constant braking torque corresponding to a ded#&eraexcluding rolling
resistance, of 0.15 ni/for a period of 12 minutes.

3.4.3.1.2. In the case of brakes equipped withraatic brake adjustment devices the
adjustment of the brake shall, prior to the Typtesit above, be set according
to the procedure as laid down in paragraph 3.22df .this annex.

3.4.3.2 Hot performance

Not later than 60 seconds after completion of teating procedure the hot
performance shall be measured under the conditibnspeed and brake
actuating pressure applied in the Type O test.

With the heated brake the mean fully developed ldeztton, including the

rolling resistance (see paragraph 3.4.1.1. of @imsex) or the mean brake
torque based on the braking distance equivalenintaan fully developed

deceleration, including the rolling resistance (paeagraph 3.4.1.1. of this
annex) must not be less than 3.75°m/s

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 enginenected)

Instead of the Type O test with engine connected,ttie purpose of this
Regulation it is acceptable to carry out a testusming for the laden
condition (see paragraph 3.2. of this annex).

Vehicle Category Initial Speed 1 (km/h)

M, 80% Vpax< 160 km/h
M, 100 km/h
M3z 90 km/h
N; 80% Vnax < 160 km/h
N> 100 km/h
N3 90 km/h

where:

2 = initial speed, at beginning of braking

Vmax = maximum speed of vehicle

From an initial rotational speed equivalent to tiedicle speeds in the table
above and at a brake temperaturecdf00°C at the start of each application
make three brake applications at the same brakmting pressure such that
a mean fully developed deceleration, including tbking resistance (see
paragraph 3.4.1.1. of this annex) or a mean brakpié based on the braking
distance equivalent to the mean fully developeceldgation, including the
rolling resistance (see paragraph 3.4.1.1. ofdhisex) of at least 5.76 m/s
for vehicles of categories Mand N or 4 m/$, for vehicles of categories
M,,M3,N, and N; is achieved

The average of the three results shall be takéimeasold performance."
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Paragraph 4.1.1.1.2., amend to read:
"4.1.1.1.2.  Test program (brake disc thermal fatitest)

The new brake linings and the new disc shall bedito the relevant brakes
and bedded (burnished) according to the procedufe Apnex 3,
paragraph 2.2.2.3. If any new brake linings areiireq in order to complete
the test, they shall be bedded (burnished) accgrdithe same procedure:

Table A11/4.1.1.1.2.

Test provision Thermal fatigue test
Vehicle categories M/ Ny
Type of braking Sequential brake applications
Braking interval (= ta) 70 s
Number of brake applications per cycle 2
Brake torque set to produce a deceleration of 39 m
Total number of braking cycles 100 or 150 (see 4.1.1.1.3.)
Brake applications
from Vimax
to 20 km/h
Initial temperature of the 1st brake applicatiorath <100 °C
cycle
where:

Vmax the Vha 10 be used to test the replacement part is tha¢sponding to
the vehicle which has the highest ratio of kinetiergy to disc mass

tora  actual braking period during the application

tacc  Minimum acceleration time in accordance with tbeeterating power
of the respective vehicle

test rest period

totw  Braking interval (g + tace + tes)"
Paragraph 4.1.2., amend to read:
"4.1.2. Brake disc high load test

In the case of interchangeable parts the high tesidshall be conducted on a
new brake disc or on the same brake disc which e used for the
alternative dynamometer test (see paragraph 3tBi&nnex).

In the case of equivalent parts the high load sasil be conducted using a
new disc, an original brake caliper of the vehgjeloncerned and new brake
lining assemblies of the vehicle(s) concerned wihiake been type approved
according to Regulations No. 13, 13-H or 90 (in ¢bedition as mounted on
the vehicle, e.g. protective grease removed).

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 bedito the relevant brakes
and bedded (burnished) according to the procedufe Apnex 3,
paragraph 2.2.2.3. If any new brake linings areiireq in order to complete
the test, they shall be bedded (burnished) accgrdithe same procedure:
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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 torque set to produce a deceleration of B with a pressure 16,000
kPa or p =16,000 kPa (< 10.0 m/s?)

Brake applications

from Vimax

to 10 km/h

Where the ¥ax to be used to test the replacement part is tha¢gmonding to
the vehicle which has the highest ratio of kinetiergy 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 spE#e®D km/h to 10 km/h
with a brake torque of 90 per cent of the maximuakeé 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 ifrée lolisc does not exhibit
any signs of fracture after 500 brake applicatidiee test shall be considered
valid provided the required maximum torque is aebékefor at least 90 per
cent of the brake applications under the condittoat for the other 10 per
cent the maximum pressure is applied.

Damage in this context means:

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

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

(c)  Through-cracking of any friction ring;

(d)  Any type of structural damage or cracks in arga outside the
friction surface."
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Table A11/4.2.1.2.2., amend to read:

[Test provision

Thermal fatigue test

"Bedding in" procedure

200 brake applications

Initial speed: 60 km/h

Final speed: 5 km/h

dy alternating between 1 m/and 2 m/$

Initial temperature £ 200°C (beginning at room
temperature)

Alternatively bedding may be omitted if the
applicant for approval does not consider it to be
necessary

[Type of braking

Sequential brake applications

Number of brake applitions

250 or 300 (whichever is applicable)see paragra
4.2.1.2.3.
INB: The test is interrupted when a through crack agsp

Brake torque set to produce a deceleration of

3D m

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 fatitpst)"

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

In the case of interchangeable parts the high tesidshall be conducted on a
new brake drum or on the same brake drum whichbeas used for the
alternative dynamometer test (see paragraph 3tBiénnex.).

In the case of equivalent parts the high load sasil be conducted using a
new drum, an original brake of the vehicle(s) coned and new brake lining
assemblies of the vehicle(s) concerned which hasenbtype approved
according to Regulations No. 13, 13-H or 90 (in¢badition as mounted on
the vehicle, e.g. protective grease removed).

Worn brake linings may be replaced during theifestcessary."

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 therfatigue test (see

paragraph 4.2.1.1.2.)

The test has to be carried out according to theviing table:

10



ECE/TRANS/WP.29/2012/4

Table A11/4.2.2.1.2., amend to read:

Make 100 consecutive snub applications witlk-\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 torque set to produce a | 10.0 m/s2 with a pressurel6,000 kPa or p =16,000 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¢sponding to
the vehicle which has the highest ratio of kinetiergy to disc mass"

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., amend to read:

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 torque set to produce a deceleration of 8 m/s
Cooling (also deviating from paragraph 3.2.3. ofs fliPermitted

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 thelired maximum torque is
achieved for at least 90 per cent of the brakeiegipdns under the condition
that for the other 10 per cent the maximum presisuapplied.

Damage in this context means:

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

11
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12

Annex 12

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

(c)  Through-cracking of any friction ring;

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

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”

Paragraphs 3.4. t0 3.5.3., amend to read:

"3.4.
34.1

3.4.1.1.

3.4.2
3.4.21

3.4.2.1.4.

3.4.2.2
3.4.2.2.1.

Service braking system
Brake test Type 0, vehicle laden

With a brake temperature100 °C at the start of each application and from
the initial rotational speed equivalent to 40 krbéfore Type | or 60 km/h
before Type lll, perform three brake applicatiohshe same brake actuating
pressure such that a mean fully developed decilerancluding the rolling
resistance (see paragraph 3.4.1.1. of this anmex)hean brake torque based
on the braking distance equivalent to the meary fidlveloped deceleration,
including the rolling resistance (see paragraphl3l4 of this annex) of at
least 5 m/Sis achieved.

The brake actuating pressure must not exceed 680 kP

The average of the three results shall be takeineasold performance.
Rolling resistance
The rolling resistance is taken to equate to aldeation of 0.1 m/A
Brake test Type-I (Downhill test)

Heating procedure

The brake shall be heated from an initial tempeeatof < 1100 °C by

dragging the brake at a constant rotational spegei/aent to 40 km/h at a
constant braking torque corresponding to a ded#eraincluding rolling

resistance (see paragraph 3.4.1.1. of this anrfe)7am/¢ for a period of

153 sec.

In the case of brakes equipped withraatic brake adjustment devices the
adjustment of the brakes shall, prior to the Typest above, be set according
to the procedure as laid down in paragraph 3.23df.this annex.

Hot performance

Not later than 60 seconds after comgpietif the heating procedure the hot
performance shall be measured at 40 km/h usingsdéinee brake actuation
pressure that was used for the Type 0 test at 40km/
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The mean fully developed deceleration, including tblling resistance (see
paragraph 3.4.1.1. of this annex) or a mean brakpieé based on the braking
distance equivalent to the mean fully developeceldgation, including the
rolling resistance (see paragraph 3.4.1.1. ofahizex) must not be less than
60 per cent of the value achieved with the colkéria the Type 0O test nor
less than 3.6 mis

3.4.2.3. Free running test

In the case of brakes equipped with automatic bealestment devices, after
completing the tests defined in paragraph 3.41B&.brake shall be allowed
to cool to a temperature representative of a coddked(i.e.< 100 °C) and it
shall be verified that the brake is capable of figaning by fulfilling one of
the following conditions:

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

(b)  When the disc or drum is rotated without angltcwy at a rotational
speed equivalent to a constant speed of v = 60 kmitth the brake
released the asymptotic temperatures shall noteexee drum/disc
temperature increase of 80 °C.

3.4.3 Type-lll test (fade test for vehicles of ey Oy)
3.4.3.1. Heating procedure
3.4.3.1.1. Make consecutive snub applications ef bhake in accordance with the

conditions laid down in the table. The first brak@plication should
commence at a brake temperature<ofl00 °C and be conducted in such a
way that a constant deceleration, including thdingl resistance (see
paragraph 3.4.1.1 of this annex) or a constantebtaique equivalent to the
deceleration, including the rolling resistance (pegagraph 3.4.1.1 of this
annex) of 3 mA will be achieved. The mean value of brake actgatin
pressure used for the first brake application ghdeé maintained for all
succeeding brake applications for the remaindénetest.

Category of Conditions
vehicles vy [km/h] v, [km/h] At [sec] n
o, 60 12 y 60 20

where:
A = initial speed, at beginning of braking
2 = speed at end of braking
n = number of brake applications
At = duration of a braking cycle: time elapsing vietn the

initiation of one brake application and the initieit of the next

3.4.3.1.2. In the case of brakes equipped withmaatiw brake adjustment devices the
adjustment of the brakes shall, prior to the Typedst above, be set
according to the following procedures as approeriat

3.4.3.1.2.1. In the case of air operated brakesthestment of the brakes shall be such
as to enable the automatic brake adjustment ddwideinction. For this
purpose the actuator stroke shall be adjusted *0lsl X $.aqjust (the upper
limit shall not exceed a value recommended by thaufacturer):

where:

13



ECE/TRANS/WP.29/2012/4

14

3.4.3.1.2.2.

3.4.3.1.2.3.

3.4.3.2

3.4.3.3.

3.5.

3.5.1.

3.5.2.

3.5.8.

Sre-adjust is the readjustment stroke according to the sjpation of the
manufacturer of the automatic brake adjustmentogevie. the
stroke, where it starts to re-adjust the runnireacnce of the
brake with an actuator pressure of 100 kPa

Where, by agreement with the Technical Servicis, itnpractical to measure
the actuator stroke, the initial setting shall gead with the Technical
Service.

From the above condition, the brake shall be opdratith an actuator
pressure of 200 kPa, 50 times in succession. 3Stdl be followed by a
single brake application with an actuator pressfire 650 kPa.

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

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

Hot performance

Not later than 60 seconds after completion of teating procedure, the hot
performance shall be measured at a rotational spgaivalent to 60 km/h
using the same brake actuation pressure that vk fos the Type O test at
60km/h.

The mean fully developed deceleration, including talling resistance (see
paragraph 3.4.1.1. of this annex) or a mean brakpieé based on the braking
distance equivalent to the mean fully developedeldegation, including the
rolling resistance (see paragraph 3.4.1.1. ofahizex) must not be less than
60 per cent of the value achieved with the colkéria the Type O test nor
less than 4.0 mfs

Free running test
See paragraph 3.4.2.3.

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

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

The brake test described in paragraph Jatsa.shall be carried out using the
original brake disc/drum.

The dynamic frictional properties at stepof the procedure of the
replacement brake disc/drum can be regarded adasitoi those of the

original brake disc/drum, provided the values aidiin relation to the mean
fully developed deceleration at the same operginegsures or control forces
in the region of the upper 2/3 of the curve gemstato not deviate by more
than £ 8 per cent or + 0.4 m/s2 from those of thgimal brake disc/drum."
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Paragraph 4.1.1.1.2., amend to read
"4.1.1.1.2.  Test program (brake disc thermal faditpst)
Table A12/4.1.1.1.2., amend to read:

[Test provision Thermal fatigue test
\Vehicle categories Q0
"Bedding in" procedure 100 brake applications

Initial speed: 60 km/h

Final speed: 30 km/h

dry alternating between 1 m/and 2 m/$

Initial temperature £ 300°C (beginning at room

temperature)
Type of braking Sequential brake applications
Braking interval (=) 70 s
Number of brake applications per cy 2
Brake torque set to produce a deceleration of 3D m

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 applicatioreath [< 100 °C
cycle
Where:
Vimax = maximum design speed (as per its range of use)
tha = actual braking period during the application
tace = minimum acceleration time in accordance withaheelerating
power of the respective vehicle
test = rest period
tiotal = Braking interval @ra"’ tace + trest)"

Paragraph 4.1.2., amend to read:
"4.1.2. Brake disc high load test

In the case of interchangeable parts, the hightesidshall be conducted on a
new brake disc or on the same brake disc which beesn used for the
alternative dynamometer test (see paragraph 3tBioénnex.).

In the case of equivalent parts, the high load gbatl be conducted using a
new disc, an original brake caliper of the veh&)Jeloncerned and new brake
lining assemblies of the vehicle(s) concerned wihiate been type approved
according to Regulations No. 13 or 90 (in the cbadias mounted on the
vehicle, e.g. protective grease removed).

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 ledito the relevant brakes
and bedded (burnished) according to the proceduie Aonex 3,

15
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paragraph 2.2.2.3. If any new brake linings areiireq in order to complete
the test, they shall be bedded (burnished) accgrdithe 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 losst)t

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 tHeviihg table:
Table A12/4.1.2.1.2.

Test provision

High load test

Vehicle categories

20,

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 B with a pressure 16,000 kPa or p

=16,000 kPa (< 10.0 m/s?)

Brake applications
from
to

80
10 km/h

4.1.2.1.3. Test result (brake disc high load test)

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

If less than 70 brake applications are completefdrbedamage or failure,

then a test should be conducted on the origindlgrat the results compared.
If the damage or failure point is no worse than tlbenber of cycles of the

original part -10 per cent then the test is regdae having been passed.

Damage in this context means:

@)

(b)

(©
(d)

Radial cracks on the friction surfaces whioh langer than two thirds
of the radial height of the friction surface;

Cracks on the friction surface which reachitheer or outer diameter
of the friction surface;

Through-cracking of any friction ring;

Any type of structural damage or cracks in arga outside the
friction surface."

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 sp#e®D km/h to 10 km/h
with a brake torque of 90 per cent of the maximuaké torque applicable to
the relevant brake caliper.

Initial temperature< 200 °C"
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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 applicatiditee test shall be considered
valid provided the required maximum torque is aehiefor at least 90 per
cent of the brake applications under the conditiwat for the other 10 per
cent the maximum pressure is applied.

Damage in this context means:

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

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

(c)  Through-cracking of any friction ring;

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

Table A12/4.2.1.1.2., amend to read:

[Test provision Thermal fatigue test

"Bedding in" procedure 200 brake applications

Initial speed: 60 km/h

Final speed: 5 km/h

dr, alternating between 1 ri/and 2 m/%

Initial temperature £ 200°C (beginning at room
temperature)

Alternatively bedding may be omitted if the
applicant for approval does not consider it to be

necessary
[Type of braking Sequential brake applications
Number of brake applicatio 250 or 300 (whichever is applicable) see paragra
4.2.1.1.3.
INB: The test is interrupted when a through crack agp
Brake torque set to produce a deceleration of 3D m
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.  Test result (brake drum thermal fatitpst)

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

If less than 300 brake applications but more thad Rrake applications are
completed without damage or failure then the TewdinBervice must repeat
the test on a new replacement part. Under thesersstances both tests

17
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must complete more than 250 brake applicationsowitllamage or failure
for the part to have passed the test.

If less than 250 brake applications are completeidre damage or failure
then a test should be conducted on the origindlgrat 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:

(a) Cracks on the friction surface which are lontpemn two-thirds of the
axial width of the friction surface;

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

(c)  Through-cracking of the drum;

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

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

In the case of interchangeable parts, the hightesidshall be conducted on a
new brake drum or on the same brake drum whichbeas used for the
alternative dynamometer test (see paragraph 3.®hisfannex.). In either
case, the brake lining assemblies used for the gheuld be approved
according to Regulations No. 13 or 90 and beddebdalrum in accordance
with the procedure specified in paragraph 4.2.2.22 this annex.
Alternatively bedding may be omitted if the appfitdor approval does not
consider this to be necessary

In the case of equivalent parts, the high load sbatl be conducted using a
new drum, an original brake of the vehicle(s) coned and new brake lining
assemblies of the vehicle(s) concerned which hasenbtype approved
according to Regulations No. 13 or 90 (in the ctadias mounted on the
vehicle, e.g. protective grease removed). Beddhmylsl be in accordance
with the procedure specified in paragraph 4.2.2.2R2 this annex.
Alternatively bedding may be omitted if the applitdor approval does not
consider this to be necessary

Worn brake linings may be replaced during theifestcessary."
Paragraph 4.2.2.1.1., amend to read:
"4.2.2.1.1.  Test conditions (brake drum high loagt)t

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

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

18
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Paragraph 4.2.2.2.2., amend to read
"4.2.2.2.2.
Table A12/4.2.2.2.2.

Test program (brake drum high load)test

[Test provision

High load test

"Bedding in" procedure

200 brake applications

Initial speed: 60 km/h

Final speed: 5 km/h

dr, alternating between 1 ri/and 2 m/%

Initial temperature £ 200°C (beginning at room
temperature)
Alternatively bedding may be omitted if the

applicant for approval does not consider it to be
necessary

[Type of braking

Braking to less than 5 km/h

annex

[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 torque set to produce a deceleration of 8 m/s
Cooling (also deviating from paragrapt?2.3. of thilPermitted

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 ddo®s not fracture.

The test shall be considered valid provided thelired maximum torque is

achieved for at least 90 per cent of

the brakeiegipns under the condition

that for the other 10 per cent the maximum presisuapplied.

Damage in this context means:

surface which larger than 2/3 of the

Cracks on the friction surface which reachitiver or outer diameter

(@) Radial cracks on the friction

radial height of the friction surface;
(b)

of the friction surface;
(c)  Through-cracking of any friction ring;
(d)

friction surface."

Any type of structural damage or cracks in arga outside the
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Annex 13
Paragraph 1.6., amend to read:
"1.6. Marking:

Identification Locathlon 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 inside
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 diametel: 2..........ccooovviiiiiiiiiiiiiii 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. TESEDENCN dALA .....ceiiiiiiiiiii e
3.2.2.1. LOCAEION: ..eeieietee et ettt "
Paragraph 4.5.1.1., amend to read
"4.5.1.1. Service brake performance in the caseatdégories M| M,,M3, N; and N

with hydraulic braking systemd:2
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Insert new paragraphs 4.5.1.1.1. and 4.5.1.1.2., to read:
"4.5.1.1.1.  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 lader laden
Test speed
Initial: km/h
Final: km/h | O 0
Pressure: kPa
Deceleration: m/s
Number of applications: - - -
Duration of one brake cycle:| s - -
Free running test passed: yes/ho1
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/s
Number of applications: - -
Duration of one brake cycle: s -
Free running test passed: yes / fio 1
Paragraph 4.5.1.2., amend to read
"4.5.1.2. Service brake performance in the caseatégories M Mas, N,, N3 with

pneumatic braking systergé
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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. 2.3.4. 23.
Load condition: Laden unladen laden laden laden
Test speed
Initial: km/h
Final: km/h| O 0 0
Brake chamber pressurg p kPa
Deceleration: mhs
Number of applications: -
Duration of one brake cycle: s
Brake force 0.5 - 1 daN
Braking ratio 0.5 - J/9.81 - m -
(m:= Test mass).
Brake chamber stroke:s Mm
Threshold torque at the brake lever
Ce Nm
Coe Nm

Free running test passed: yes/ ho 1

45.1.2.2. Inertia dynamometer test results:
Test Type: 0 | I
Annex 11, paragraph: 3.4/13.4.2.| 3.4.3.
Test speed
Initial: km/h
Final: km/h
Brake chamber pressurg p kPa
Deceleration: mhs
Number of applications: -
Duration of one brake cycle: s
Brake force 0.5 T¢: daN
Braking ratio 0.5-J/9.81- m -
(m:= Test mass)
Brake chamber strokg:s mm
Threshold torque at the brake lever
Ce Nm
Coe Nm

Free running test passed: yes / fio 1

Paragraph 4.5.1.3., amend to read

"4.5.1.3. Service brake performance in the caseateégories @ O, and Q with
pneumatic braking system"
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Insert new paragraphs 4.5.1.3.1. and 4.5.1.3.2., to read:
"4.5.1.3.1.  Vehicle test results:

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 pressurg p kPa
Deceleration: mfs
Number of applications: -
Duration of one brake cycle: S
Brake force 0.5 - T daN
Braking ratio 0.5- J/9.81 - m -
(m:= Test mass):
Brake chamber stroke:s mm
Threshold torque at the brake lever
Ce Nm
Coe Nm

Free running test passed: yes / ho 1

45.1.3.2. Inertia dynamometer test results:
Test Type: 0 |
Annex 12, paragraph: 3.4.1.| 34.2
Test speed
Initial: km/h
Final: km/h
Brake chamber pressurg p kPa
Deceleration: mfs
Number of applications: -
Duration of one brake cycle: s
Brake force 0.5 - T daN
Braking ratio 0.5- J/9.81 - m -
(m:= Test mass):
Brake chamber stroke:s mm
Threshold torque at the brake lever
Ce Nm
Coe Nm

Free running test passed: yes/Ho1l
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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 running test passed: yes / fio 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: paragraphs 4.1.2.1.3/4.1.2.2.3. | 4232/ 4.2.2.2.3/

Paragraph 7., amend to read:

"7. Date(s) of test:"

Insert new paragraph 7.1 and 7.2,. to read:

"7.1 Date(s) of VENICIE tEST:2.......ueiiieiiiiiiiee e e

7.2 Date(s) of Inertia dynamometer test: ......ccccccces covviviiiiiie i
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