Annex 11

Cases in which Type- I and/or Type-II (or Type-IIA) or Type-I1I tests do not have to be
carried out

1. Type-I and/or Type-II (or Type-11A) or Type-III tests need not be performed on a vehicle

submitted for approval in the following cases:

1.1. The vehicle concerned is a power-driven vehicle or a trailer which, as regards tyres,
braking energy absorbed per axle, and mode of tyre fitting and brake assembly, is identical
with respect to braking with a power-driven vehicle or a trailer which:

1.1.1. Has passed the Type-I and/or Type-II (or Type-IIA) or Type-III test; and

1.1.2. Has been approved, with regard to the braking energy absorbed, for mass per axle not
lower than that of the vehicle concerned.

1.2. The vehicle concerned is a power-driven vehicle or a trailer whose axle or axles are, as
regards tyres, braking energy absorbed per axle, and mode of tyre fitting and brake
assembly, identical with respect to braking with an axle or axles which have individually
passed the Type-I and/or Type-II (or Type-IIA) or Type-III test for masses per axle not
lower than that of the vehicle concerned, provided that the braking energy absorbed per
axle does not exceed the energy absorbed per axle in the reference test or tests carried out
on the individual axle.

1.3. The vehicle concerned is equipped with an endurance braking system, other than the
engine brake, identical with an endurance braking system already tested under the
following conditions:

1.3.1. The endurance braking system shall, by itself, in a test carried out on a gradient of at
least 6 per cent (Type-II test) or of at least 7 per cent (Type-IIA test), have stabilized a
vehicle whose maximum mass at the time of the test was not less than the maximum mass

of the vehicle submitted for approval;
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1.3.2. It shall be verified in the above test that the rotational speed of the rotating parts of
the endurance braking system, when the vehicle submitted for approval reaches a road
speed of 30 km/h, is such that the retarding torque is not less than that corresponding to the
test referred to in paragraph 1.3.1. above.

1.4. The vehicle concerned is a trailer equipped with air operated S-cam or disc brakes'
which satisfies the verification requirements of Appendix 2 to this annex relative to the
control of characteristics compared to the characteristics given in a report of a reference
axle test as shown in Appendix 3 to this annex.

' Other brake designs may be approved upon presentation of equivalent information.

2. The term "identical", as used in paragraphs 1.1., 1.2. and 1.3. above, means identical as
regards the geometric and mechanical characteristics and the materials used for the
components of the vehicle referred to in those paragraphs.

In the case of trailers, these requirements are deemed to be fulfilled, with respect to
paragraphs 1.1. and 1.2. above, if the identifiers referred to in Appendix 2, paragraph 3.7. of
this Annex for the axle / brake of the subject trailer are contained in a report for a reference
axle/brake.

A "reference axle / brake" is an axle / brake for which a test report mentioned in Appendix
2, paragraph 3.9. of this annex exists.

3. Where the foregoing requirements are applied, the communication concerning approval
(Annex 2 to this Regulation) shall include the following particulars:

3.1. In the case under paragraph 1.1., the approval number of the vehicle subjected to the
Type-I and/or Type-II (or Type-11A) or Type-III test of reference shall be entered.

3.2. In the case under paragraph 1.2., Table I in Appendix 1 to this annex shall be
completed;

3.3. In the case under paragraph 1.3., Table II in Appendix 1 to this annex shall be
completed.

3.4. If paragraph 1.4. is applicable, Table III in Appendix 1 to this annex shall be
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completed.
4. Where the applicant for approval in a country Party to the Agreement applying this
Regulation refers to an approval granted in another country Party to the Agreement

applying this Regulation, he shall submit the documentation relating to that approval.

Annex 11 - Appendix 1

Table 1
Axles of the vehicle Reference axles
Static 1 B;sfcl:g Speed Test fmass l?il::ftilg[g)efgr:te Speed
mass (P) | needed at (Pe) wheels
wheels
kg N Km/h kg N km/h
Axle 1
Axle 2
Axle 3
Axle 4
! See paragraph 2.1. of Appendix 2 to this annex.
Table 1T
Total mass of the vehicle submitted for approval ...........ccccevvrenns kg
Braking force needed at wheels .............ccocceveeeennen. N

Retarding torque needed at main shaft of endurance braking
)7 1S) 11 WO Nm
Retarding torque obtained at main shaft of endurance braking system (according to

diagram) .......cocceeeeeveneriennene Nm
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Reference axle .........ccceueeunceen. Report No.
Date ..coeevvercneescnncsannsnns (copy attached)
Type-1
Braking force per axle (N)
(see paragraph 4.2.1.,
Appendix 2)
Axle 1 Ty =...... % F.
Axle 2 Ty=....... % Fe
Axle 3 Ty=....... % Fe

Predicted actuator stroke (mm)

(see paragraph 4.3.1.1.,
Appendix 2)

Axle 1
Axle 2
Axle 3

Average output thrust (N)
(see paragraph 4.3.1.2.,
Appendix 2)

Axle 1
Axle 2
Axle 3

Braking performance (N)
(see paragraph 4.3.1.4.,
Appendix 2)

Axle 1
Axle 2
Axle 3

S, =

Type-0 subject
trailer test result

(E)

Braking performance of vehicle
(see paragraph 4.3.2., Appendix 2)

Type-I hot
(predicted)

Type-111
T, =.... % Fe
Tz = % Fe
Ty=.... % F.

Type-III hot
(predicted)
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Hot braking requirements >0.36 >0.40
(see paragraphs 1.5.3., 1.6.3. and and
and 1.7.2. of Annex 4) >0.60 E >0.60 E

Annex 11 - Appendix 2

Alternative procedures for Type-I and Type-III tests for trailer brakes

1. General

1.1. In accordance with paragraph 1.4. of this annex, the Type-I or Type-III test may be
waived at the time of type approval of the vehicle provided that the braking system
components comply with the requirements of this appendix and that the resulting predicted
braking performance meets the requirements of this Regulation for the appropriate vehicle
category.

1.2. Tests carried out in accordance with the methods detailed in this appendix shall be
deemed to meet the above requirements.

1.2.1. Tests carried out according to paragraph 3.5.1. of this appendix from and including
Supplement 7 to the 09 series of amendments, which were positive, are deemed to fulfil the
provisions of paragraph 3.5.1. of this appendix, as last amended. If use is made of this
alternative procedure, the test report shall make reference to the original test report from
which the test results are taken for the new updated report. However, new tests have to be
carried out to the requirements of the latest amended version of this Regulation.

1.2.2. Tests carried out in accordance with this appendix prior to Supplement 2 to the 11
series of amendments to this Regulation which, together with any supporting data from the
vehicle/axle/brake manufacturer, provide sufficient information to meet the requirements of
Supplement 2 to the 11 series of amendments can be used for a new report or the extension
of an existing test report without the need to carry-out actual tests.

1.3. Tests carried out in accordance with paragraph 3.6. of this appendix and the results

reported in section 2 of Appendix 3 or Appendix 4 shall be acceptable as a means of

=0.36

R Y IR el B A RO =0.40
(B 4 0 1.53 T, 1.6.3 LT >060 KO
1.7.2 THZHR) E' =0.60E

FEHITL - 62
HESEOHBEBICET S ZA 7 — I RREOY A 7 —IIRBRONREFIE
1. —

1.1 APHRIO LATEIZRE N, HIENLE (& ORERGET b S AR RO ZFRIHE A L, o
Z OFER TN E 402 I MERE 35X 2 9 2 B X A3 (2 B3 2 AR 00 #4423
BT HEEIIE Bl ORKGEAIRFZ X A 7 — T R 3IZ A 7 —1IRER & 52
L7 < & h vy,

1.2. REFERICEER T2 HIEICHE > TR S AR5 I, EiRo Il A LT
WHHDE BT,

1.2.1. BEOYGT IR DA &7 DA T LARE IS AR D35 1 BHIZHE > THEM S Dk
BROD 5 b, HIEMZRRERE ST S DIZOWTIL, BT I3 < ATk
3SMHOBEAWMZ L TWD b D LEHeT, ZORBFIRELHN 256, T8
ENTH LORBRAGEE CHERT 5 - 0R B B2 5 L7t O RBR S E
BT MG E | YRR RIS T2 2 L, L, B T o
BRi%, ABLRI O ST SGETIR O EARITHE - THEM L2 T 7z 5720,

1.2.2. AR OFENSETRR O R 2D KA T AR A I ST Il S 47z
RER T, il H T L —F A== DDONFRET — X L 5hE T, 1
SETRR DA 2D B & il 7= T~ DI+ 7o AR AR T 2 BB 101X, 5
BRI A ST 2 B E e < L BT L WO BRBR G E U T BEAT O R BRSO Bk
RIZHEATHZ &N TE D,

1.3, ARAFERD3.6HHITHE - TIHhi S D 7ER, M O3 A 8k4 D212 8 T
WS I D R, ABAOS522 8 1HDO Ef~D#E G &A% FEE LT



proving compliance with the requirements of paragraph 5.2.2.8.1. of this Regulation.

1.4. The adjustment of the brake(s) shall, prior to the Type-III test below, be set according
to the following procedures as appropriate:

1.4.1. In the case of air operated trailer brake(s), the adjustment of the brakes shall be such
as to enable the automatic brake adjustment device to function. For this purpose the

actuator stroke shall be adjusted to:

So= 1.1+ Steadjust (the upper limit shall not exceed a value recommended by the
manufacturer),
Where:

Sre-adiust 1S the re-adjustment stroke according to the specification of the manufacturer of the
automatic brake adjustment device, i.e. the stroke, where it starts to re-adjust the running
clearance of the brake with an actuator pressure of 100 kPa.

Where, by agreement with the Technical Service, it is impractical to measure the actuator
stroke, the initial setting shall be agreed with the Technical Service.

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

1.4.2. In the case of hydraulically operated trailer disc brakes no setting requirements are
deemed necessary.

1.4.3. In the case of hydraulically operated trailer drum brakes the adjustment of the brakes
shall be as specified by the manufacturer.

1.5. In the case of trailers equipped with automatic brake adjustment devices the adjustment
of the brakes shall, prior to the Type-I test below, be set according to the procedure as laid
down in paragraph 1.4. above.

2. Symbols and definitions

2.1. Symbols

P = part of the vehicle mass borne by the axle under static conditions

HETESLOLT D,

14, TReZ A 7 —URRBR O FEHEATIZ IRD 2 HWT 44T 5 FIRICHES T

HIEREE AR K ZHE 5 Z &,
1.4.1. 225 B E 2 2 TWO ARSI I H - Tid, B B EEFER AT
DHERECX 2 Lo HlEEEARZRE T2 &, 20 & X FEEEEOR Fa

— 7 BRO L ITHRETHZ &,

80> 1. 1xSreqguse (FRAY, A= —DHERMEZ X 2 Z L2V - TER B 720

I,

Sreadiust/ Ly B BVEFERREIAEE O A — B —WVE O T ARRIC S W TR 2 Nz

leA Rr—27 ThY ., HIEEZEEOIEBE 1100 kPall THIBIZEEAKD & 2 —

7 VT 7 AOFHME AT DL EDA fr—7,

HARERE & g O FE R MEBNEEO A Fa— 2 NHERFRETH L HEITH -
T, W EICOWTHIREBE O R EZ SR TER b 20nb D & T2,

FRROEMEN G 200 kPaDEBNREEE T LD | HIEhEE B AR A S0EDERE L

THEBISE2 2 L, Z D%, 650 kPat DIEBNEEEE /) THIEMHEREZ 15147 5

bDOLT D,

142, WRIERXT 4 A7 7 L —F & 2 7o 5| #IZ b - T,
R AR N R Vi

143, WEAXF T L7 L —F 2 2 To 5 [ I & - TEL filE)
HINZOWTIE, A—D—DREIHEI LD LT 5D,

1.5. B BEFEEEE 2 05506 L7 Bl 12 - T, Tie s A 7 — 1 RO EE
FRRLATEIC R L 72 PIEICHE > THIBNEE AR Z RS T2 Z &,

REICET A HE

EARR O

Az,

2. BB ROERE

2.1. ;&5



F = normal reaction of road surface on the axle under static conditions
=P-g

Fr = total normal static reaction of road surface on all wheels of trailer

F. = test axle load

P.=F./g

g = acceleration due to gravity: g =9.81 m/s’

C = brake input torque

Co = brake input threshold torque, definition see paragraph 2.2.2.

Co dec = declared brake input threshold torque

Cuax = maximum brake input torque

R = tyre rolling radius (dynamic)

T = brake force at tyre/road interface

Tr = total brake force at tyre/road interface of the trailer

M = brake torque = TR

z = braking rate = T/F or M/(R-F)

s = actuator stroke (working stroke plus free stroke)

sp = see Annex 19, Appendix 9

Thy = see Annex 19, Appendix 9

1 = lever length

r = internal radius of brake drums or effective radius of brake discs

p = brake actuation pressure

Note: Symbols with the suffix "e" relate to the parameters associated with the reference

brake test and may be added to other symbols as appropriate.

2.2. Definitions
2.2.1. Mass of a disc or drum
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2.2.1.1. The "declared mass" is the mass declared by the manufacturer which is a

representative mass for the brake identifier (see paragraph 3.7.2.2. of this appendix).

2.2.1.2. The "nominal test mass" is the mass which the manufacturer specifies for the disc
or drum with which the relevant test is carried out by the Technical Service.

2.2.1.3. The "actual test mass" is the mass measured by the Technical Service prior to the
test.

2.2.2. "Brake input threshold torque":

2.2.2.1. The brake input threshold torque "C," is the input torque necessary to produce a
measurable brake torque. This torque may be determined by extrapolation of measurements
within a range not exceeding 15 percent braking rate or other equivalent methods (e.g.
Annex 10, paragraph 1.3.1.1.).

2.2.2.2. The brake input threshold torque "Co 4" is the brake input threshold torque
declared by the manufacturer which is a representative brake input threshold torque for the
brake (see paragraph 3.7.2.2.1. of this appendix) and is needed to produce diagram 2 of
Annex 19 - Part 1.

2.2.2.3. The brake input threshold torque "C,." is determined by the procedure as defined
in paragraph 2.2.2.1. above, measured by the Technical Service at the end of the test

2.2.3. "External diameter of a disc":

2.2.3.1. The "declared external diameter" is the external diameter of a disc declared by the
manufacturer which is a representative external diameter for the disc (see paragraph
3.7.2.2.1. of this appendix).

2.2.3.2. The "nominal external diameter" is the external diameter which the manufacturer
specifies for the disc on which the relevant test is carried out by the Technical Service.
2.2.3.3. The "actual external diameter" is the external diameter measured by the Technical
Service prior to the test.

2.2.4. The "effective length of the cam shaft" is the distance from the centre line of the
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S-cam to the centre line of the operating lever.

Thrust A

90% Th,
Th 4

0 1138, 238, Sp S Stroke

max max

3. Test methods

3.1. Track tests

3.1.1. The brake performance tests should preferably be carried out on a single axle only.
3.1.2. The results of tests on a combination of axles may be used in accordance with
paragraph 1.1. of this annex provided that each axle contributes equal braking energy input
during the drag and hot brake tests.

3.1.2.1. This is ensured if the following are identical for each axle: braking geometry,
lining, wheel mounting, tyres, actuation and pressure distribution in the actuators.

3.1.2.2. The documented result for a combination of axles will be the average for the
number of axles, as though a single axle had been used.

3.1.3. The axle(s) should preferably be loaded with the maximum static axle load, though
this is not essential provided that due allowance is made during the tests for the difference
in rolling resistance caused by a different load on the test axle(s).

3.1.4. Allowance shall be made for the effect of the increased rolling resistance resulting
from a combination of vehicles being used to carry out the tests.

3.1.5. The initial speed of the test shall be that prescribed. The final speed shall be

calculated by the following formula:
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V2= Vi1

Where:

v, = initial speed (km/h),

v, = final speed (km/h),

P, = mass of the towing vehicle (kg) under test conditions,

P, = part of the mass of the trailer borne by the unbraked axle(s) (kg),

P, = part of the mass of the trailer borne by the braked axle(s) (kg).

3.2. Inertia dynamometer tests

3.2.1. The test machine shall have a rotary inertia simulating that part of the linear inertia of
the vehicle mass acting upon one wheel, necessary for the cold performance and hot
performance tests, and capable of being operated at constant speed for the purpose of the
test described in paragraphs 3.5.2. and 3.5.3. of this appendix.

3.2.2. The test shall be carried out with a complete wheel, including the tyre, mounted on
the moving part of the brake, as it would be on the vehicle. The inertia mass may be
connected to the brake either directly or via the tyres and wheels.

3.2.3. Air cooling at a velocity and air flow direction simulating actual conditions may be
used during the heating runs, the speed of the air flow being

Vair =0.33 v

Where:

v = vehicle test speed at initiation of braking.

The temperature of the cooling air shall be the ambient temperature.

3.2.4. Where the tyre rolling resistance is not automatically compensated for in the test, the
torque applied to the brake shall be modified by subtracting a torque equivalent to a rolling
resistance coefficient of 0.01.

3.3. Rolling road dynamometer tests
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3.3.1. The axle should preferably be loaded with the maximum static axle mass though this
is not essential provided that due allowance is made during the tests for the difference in
rolling resistance caused by a different mass on the test axle.

3.3.2. Air cooling at a velocity and air flow direction simulating actual conditions may be
used during the heating runs, the speed of the air flow being

Vair =0.33 v

Where:

v = vehicle test speed at initiation of braking.

The temperature of the cooling air shall be the ambient temperature.

3.3.3. The braking time shall be 1 second after a maximum build-up time of 0.6 second.

3.4. Test conditions (General)

3.4.1. The test brake(s) shall be instrumented so that the following measurements can be
taken:

3.4.1.1. A continuous recording to enable the brake torque or force at the periphery of the
tyre to be determined.

3.4.1.2. A continuous recording of air pressure in the brake actuator.

3.4.1.3. Vehicle speed during the test.

3.4.1.4. Initial temperature on the outside of the brake drum or brake disc.

3.4.1.5. Brake actuator stroke used during Type-0 and Type-I or Type-III tests.

3.5. Test procedures

3.5.1. Supplementary cold performance test

The preparation of the brake shall be in accordance with paragraph 4.4.2. of Annex 19 -
Part 1 of this Regulation.

In the case, that the verification of the brake factor Br and brake threshold torque has been

carried out according to paragraph 4.4.3. of Annex 19 - Part 1 of this Regulation, the
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bedding in procedure for the supplementary cold performance test shall be identical with
the procedure used for the verification according to paragraph 4.4.3. of Annex 19 - Part 1.
It is permissible to carry out the cold performance tests after the verification for the brake
factor BF in accordance with paragraph 4. of Annex 19 - Part 1 of this Regulation.

It is also permissible to carry out the two fade tests, Type-I and Type- III, one after the
other.

Some brake applications according to Annex 19 - Part 1, paragraph 4.4.2.6. may be done
between each of the fade tests, and between the verification and the cold performance tests.
The quantity of applications is to be declared by the brake manufacturer.

3.5.1.1. This test is carried out at an initial speed equivalent to 40 km/h in the case of
Type-I test and 60 km/h in the case of Type-III test in order to evaluate the hot braking
performance at the end of Type-I and Type-III tests. The Type-I and/or Type-III fade test

has/have to be done immediately after this cold performance test.

3.5.1.2. Three brake applications are made at the same pressure (p) and at an initial speed
equivalent to 40 km/h (in the case of Type-I test) or 60 km/h (in the case of Type-III test),
with an approximately equal initial brake temperature not exceeding 100 degrees C,
measured at the outside surface of the drums or discs. The applications shall be at the brake
actuator pressure required to give a brake torque or force equivalent to a braking rate (z) of
at least 50 per cent. The brake actuator pressure shall not exceed 650 kPa, and the brake
input torque (C) shall not exceed the maximum permissible brake input torque (Cyyx). The
average of the three results shall be taken as the cold performance.

3.5.2. Fade test (Type-I test)

3.5.2.1. This test is carried out at a speed equivalent to 40 km/h with an initial brake
temperature not exceeding 100 degrees C, measured at the outside surface of the drum or
brake disc.

3.5.2.2. A braking rate is maintained at 7 per cent, including the rolling resistance (see
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paragraph 3.2.4. of this appendix).

3.5.2.3. The test is made during 2 minutes and 33 seconds or during 1.7 km at a vehicle
speed of 40 km/h. If the test velocity cannot be achieved, then the duration of the test can
be lengthened according to paragraph 1.5.2.2. of Annex 4 to this Regulation.

3.5.2.4. Not later than 60 seconds after the end of the Type-I test, a hot performance test is
carried out in accordance with paragraph 1.5.3. of Annex 4 to this Regulation at an initial
speed equivalent to 40 km/h. The brake actuator pressure shall be that used during the
Type-O0 test.

3.5.3. Fade test (Type-III test)

3.5.3.1. Test methods for repeated braking

3.5.3.1.1. Track tests (see Annex 4, paragraph 1.7)

3.5.3.1.2. Inertia dynamometer test

For the bench test as in Annex 11, Appendix 2, paragraph 3.2. the conditions may be as for

the road test according to paragraph 1.7.1. with:

_Vi
2

3.5.3.1.3. Rolling road dynamometer test

V2=

For the bench test as in Annex 11, Appendix 2, paragraph 3.3., the conditions shall be as
follows:

Number of brake applications: 20

Duration of braking cycle (braking time 25 s and recovery time 35 s): 60 s

Test speed: 30 km/h

Braking rate: 0.06

Rolling resistance: 0.01

3.5.3.2. Not later than 60 seconds after the end of the Type-III test a hot performance test is

carried out in accordance with paragraph 1.7.2. of Annex 4 to this Regulation. The brake
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actuator pressure shall be that used during the Type-0 test.

3.6. Performance requirements for automatic brake adjustment devices

3.6.1. The following requirements shall apply to an automatic brake adjustment device
which is installed on a brake, the performance of which is being verified according to the
provisions of this appendix.

On completion of the tests defined in paragraphs 3.5.2.4. (Type-I test) or 3.5.3.2 (Type-III
test) above, the requirements of paragraph 3.6.3. below shall be verified.

3.6.2. The following requirements shall apply to an alternative automatic brake adjustment
device installed on a brake for which an Appendix 3 test report already exists.

3.6.2.1. Brake performance

Following heating of the brake(s) carried out in accordance with the procedures defined in
paragraphs 3.5.2. (Type-I test) or 3.5.3 (Type-III test), as appropriate, one of the following

provisions shall apply:

(a) The hot performance of the service braking system shall be > 80 per cent of the

prescribed Type-0 performance; or
(b) The brake shall be applied with a brake actuator pressure as used during the Type-0

test; at this pressure the total actuator stroke (s,) shall be measured and shall be < 0.9
sp value of the brake chamber.
sp = The effective stroke means the stroke at which the output thrust is 90 per cent of the
average thrust (Th,) - see paragraph 2. of Annex 11 - Appendix 2 to this Regulation.
3.6.2.2. On completion of the tests defined in paragraph 3.6.2.1. above the requirements of
paragraph 3.6.3. below shall be verified.
3.6.3. Free running test
After completing the tests defined in paragraphs 3.6.1. or 3.6.2. above, as applicable, the
brake(s) shall be allowed to cool to a temperature representative of a cold brake (i.e. <100

degrees C) and it should be verified that the trailer/wheel(s) is capable of free running by

fulfilling one of the following conditions:
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(a) Wheels are running freely (i.e. wheels can be rotated by hand);
(b) It is ascertained that at a constant speed equivalent to v = 60 km/h with the brake(s)
released the asymptotic temperature shall not exceed a drum/disc temperature increase

of 80 degrees C, then this residual brake moment is regarded as acceptable.

3.7. Identification
3.7.1. The axle shall carry in a visible position at least the following identification

information grouped together, in any order, in a legible and indelible manner:

(a) Axle manufacturer and/or make;

(b) Axle identifier (see paragraph 3.7.2.1. of this appendix);
(c) Brake identifier (see paragraph 3.7.2.2. of this appendix);
(d) F. identifier (see paragraph 3.7.2.3. of this appendix);

(e) Base part of test report number (see paragraph 3.9. of this appendix).
An example is given below:

¢ Axle Manufacturer and/or make ABC
CIDI-XXXXXX

D2-YYYYYY

1 ID3-11200

1 ID4-Z777777

3.7.1.1. A non-integrated automatic brake adjustment device shall carry in a visible position
at least the following identification information grouped together, in a legible and indelible
manner:

(a) Manufacturer and/or make;

(b) Type;

(c) Version.

3.7.1.2. The make and type of each brake lining shall be visible when the lining/pad is

mounted on the brake shoe / back plate in a legible and indelible manner.
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3.7.2. Identifiers

3.7.2.1. Axle identifier

The axle identifier categorizes an axle in terms of its braking force/torque capability as

stated by the axle manufacturer.

The axle identifier shall be an alphanumeric number consisting of the four characters

"ID1-" followed by a maximum of 20 characters.

3.7.2.2. Brake identifier

The brake identifier shall be an alphanumeric number consisting of the four characters

"ID2-" followed by a maximum of 20 characters.

A brake with the same identifier is a brake which does not differ with regard to the

following criteria:

(a) Type of brake (e.g. drum (S-cam, wedge, etc.) or disc brake (fixed, floating, single or

twin disc, etc.));

(b) Base material (e. g. ferrous or non ferrous) with respect to calliper housing, brake
carrier, brake disc and brake drum;

nn

(c) Dimensions with the suffix "e" according to figures 2A and 2B of Appendix 5 of this
annex;

(d) The basic method used within the brake to generate the braking force;

(e) In the case of disc brakes, the friction ring mounting method: fixed or floating;

(f) Brake factor Bg;

(g) Different brake characteristics with respect to the requirements of Annex 11 which are

not covered by subparagraph 3.7.2.2.1.

3.7.2.2.1. Differences allowed within the same brake identifier
The same brake identifier may include different brake characteristics with regard to the

following criteria:
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(a) Increase in maximum declared brake input torque Cmax;
(b) Deviation of declared brake disc and brake drum mass mg.: +/-20 per cent;

(c) Method of attachment of the lining / pad on the brake shoe / back plate;

(d) In the case of disc brakes, increase of maximum stroke capability of the brake;
(e) Effective length of the cam shalft;

(f) Declared threshold torque Cy gec;

(g) +/-5 mm from the declared external diameter of the disc;

(h) Type of cooling of the disc (ventilated/non-ventilated);

(1) Hub (with or without integrated hub);

(j) Disc with integrated drum - with or without parking brake function;

(k) Geometric relationship between disc friction surfaces and disc mounting;

(1) Brake lining type;

(m) Material variations (excluding changes in base material, see paragraph 3.7.2.2.) for
which the manufacturer confirms that such a material variation does not change the

performance with respect to the required tests;

(n) Back plate and shoes.

3.7.2.3. F, identifier

The F. identifier indicates the test axle load. It shall be an alphanumeric number consisting
of the four characters "ID3-" followed by the Fe value in daN, without the "daN" unit
identifier.

3.7.2.4. Test report identifier

The test report identifier shall be an alphanumeric number consisting of the four characters
"ID4-" followed by the base part of the test report number.

3.7.3. Automatic brake adjustment device (integrated and non-integrated)

3.7.3.1. Types of automatic brake adjustment device
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The same type of automatic brake adjustment device does not differ with regard to the
following criteria:

(a) Body: base material (e. g. ferrous or non ferrous, cast iron or forged steel);

(b) Maximal permitted brake shaft moment;

(c) Adjustment operating principle, e.g. stroke (travel) dependent, force dependent or
electronic/mechanical.

3.7.3.2. Versions of automatic brake adjustment device, with respect to the adjustment
behaviour

Automatic brake adjustment devices within a type that have an impact on the running
clearance of the brake are considered to be different versions.

3.8. Test criteria

The testing shall demonstrate compliance with all the requirements laid down in Appendix
2 of this annex.

In the case that a new test report, or a test report extension, is required for a modified
axle/brake within the limits specified in paragraph 3.7.2.2.1. the following criteria are used
to determine the necessity for further testing taking into account worst case configurations

agreed with the Technical Service.

Abbreviations shown below are used in the subsequent table:

Test according to Annex 11, Appendix 2:
3.5.1.: Supplementary cold performance test
3.5.2.: Fade test (Type-I test)
CT (complete test) 3.5.3.: Fade test (Type-III test)”
Test according to Annex 19:

4.: Cold performance characteristics for trailer

brakes”
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Test according to Annex 11, Appendix 2:

3.5.1.: Supplementary cold performance test

FT (fade test)

3.5.2.: Fade test (Type-I test)

3.5.3.: Fade test (Type-III test)

" If applicable

Differences according to paragraph

3.7.2.2.1. above

(a) Increase in maximum declared

brake input torque Cpax

(b) Deviation of declared brake disc
and brake drum mass my..: +/-20 per

cent

(c) Method of attachment of the lining

/ pad on the brake shoe / back plate

(d) In the case of disc brakes, increase
of maximum stroke capability of the

brake

Test criteria

Change allowed without additional testing

CT: The lightest variant shall be tested if
the nominal test mass for a new variant
deviates less than 5 per cent from a
previously tested variant with a higher
nominal value then the test of the lighter
version may be dispensed with.

The actual test mass of the test specimen
may vary +/-5 per cent from the nominal

test mass.

The worst case specified by the
manufacturer and agreed by the Technical

Services conducting the test

Change allowed without additional testing
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(e) Effective length of the cam shaft

(f) Declared threshold torque Co gec

(g) +/-5 mm from the declared external

diameter of the disc

(h) Type of cooling of the disc

(ventilated/non-ventilated)

(1) Hub (with or without integrated
hub)

(j) Disc with integrated drum - with or

without parking brake function

The worst case is considered to be the
lowest cam shaft torsional stiffness and
shall be verified by either:

(1) FT; or

(i1) Change allowed without additional
testing if by calculation the influence with
respect to stroke and braking force can be
shown. In this case the test report shall
indicate the following extrapolated values:
Ses Ces Te, Te/Fe.

It shall be checked that the brake

performance remains within the corridors

of Diagram 2 of Annex 19 - Partl.

The worst case test is considered the
smallest diameter

The actual external diameter of the test
specimen may vary +/-1 mm from the
nominal external diameter specified by the

axle manufacturer.

Each type shall be tested

Each type shall be tested

Testing is not required for this feature
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(k) Geometric relationship between

disc friction surfaces and disc Testing is not required for this feature
mounting
(1) Brake lining type Each type of brake lining

(m) Material variations (excluding

changes in base material, see

paragraph 3.7.2.2.) for which the

manufacturer confirms that such a Test not required for this condition
material variation does not change the

performance with respect to the

required tests

Worst case test conditions :
(n) Back plate and shoes Back plate: minimum thickness

Shoe: lightest brake shoe

" No test is required if the manufacturer can demonstrate that a change does not effect the

stiffness.

3.8.1. If an automatic brake adjustment device deviates from a tested one according to
paragraphs 3.7.3.1. and 3.7.3.2. an additional test according to paragraph 3.6.2. of this
appendix is necessary.

3.9. Test report

3.9.1. Test report number

The test report number consists of two parts: a base part and a suffix which identifies the
issue level of the test report.

The base part, consisting of a maximum of 20 characters, and suffix shall be clearly
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separated from each other using e.g. a dot or slash.

The base part of the test report number shall only cover brakes with the same brake
identifier and the same brake factor (according to paragraph 4. of Annex 19 - Part 1 to this
Regulation).

3.9.2. Test code In addition to the test report number a "test code" consisting of up to eight
characters (e.g. ABC123) shall indicate the test results applicable to the identifiers and the

test specimen, which is described by the details given in paragraph 3.7. above.

3.9.3. Test results

3.9.3.1. The result of tests carried out in accordance with paragraphs 3.5. and 3.6.1. of this
appendix shall be reported on a form, a model of which is shown in Appendix 3 to this
annex.

3.9.3.2. In the case of a brake installed with an alternative brake adjustment device the
results of tests carried out in accordance with paragraph 3.6.2. of this appendix shall be
reported on a form, a model of which is shown in Appendix 4 to this annex.

3.9.4. Information document

An information document, provided by the axle or vehicle manufacturer, containing at least
the information defined in Appendix 5 to this annex shall be part of the Test Report.

The information document shall identify, if applicable, the various variants of the
brake/axle equipment with respect to the essential criteria listed in paragraph 3.7.2.2.1.
above.

4. Verification

4.1. Verification of components

The brake specification of the vehicle to be type approved shall comply with the
requirements laid down in paragraphs 3.7. and 3.8. above.

4.2. Verification of brake energy absorbed

4.2.1. The brake forces (T) for each subject brake (for the same control line pressure pm)
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necessary to produce the drag force specified for both Type-I and Type-III test conditions
shall not exceed the values T, as stated in Annex 11 - Appendix 3, paragraphs 2.1. and 2.2,
which were taken as a basis for the test of the reference brake.

4.3. Verification of hot performance

4.3.1. The brake force (T) for each subject brake for a specified pressure (p) in the actuators
and for a control line pressure (p,,) used during the Type-0 test of the subject trailer is
determined as follows:

4.3.1.1. The predicted actuator stroke (s) of the subject brake is calculated as follows:

s=1.2¢
[e

This value shall not exceed s,. Where s, has been verified and reported in accordance with
the procedure defined in item paragraph 2. of Annex 19 - Part 1 to this Regulation and may
only be applied within the pressure range recorded in paragraph 3.3.1. of the test report
defined in Appendix 1 of Annex 19.

4.3.1.2. The average thrust output (Th,) of the actuator fitted to the subject brake at the
pressure specified in paragraph 4.3.1. above is measured.

4.3.1.3. The brake input torque (C) is then calculated as follows:
C= ThA "l

C shall not exceed Cqx.

4.3.1.4. The predicted brake performance for the subject brake is given by:

c-C
T=(T.-001-F.) ——2—
L= [ L- _(-,

e o

2
- —= 4+ 001-F
R

R shall not be less than 0.8 R..
4.3.2. The predicted brake performance for the subject trailer is given by:
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Te XT

Fr 2F

4.3.3. The hot performances following the Type-I or Type-III tests shall be determined in
accordance with paragraphs 4.3.1.1. to 4.3.1.4. The resulting predictions given by
paragraph 4.3.2. above shall satisfy the requirements of this Regulation for the subject
trailer. The value used for:

"The figure recorded in the Type-0 test as prescribed in paragraph 1.5.3. or 1.7.2. of Annex

4" shall be the figure recorded in the Type-0 test of the subject trailer.

Annex 11 - Appendix 3

Model test report form as prescribed in paragraph 3.9. of Appendix 2 to this annex
Test Report No.

Base part: ID4-

Suffix:

1. General

1.1. Axle manufacturer (name and address):

1.1.1. Make of axle manufacturer:

1.2. Brake manufacturer (name and address):

1.2.1. Brake identifier ID2-:

1.2.2. Automatic brake adjustment device: integrated/non-integrated'
! Strike out what does not apply.

1.3. Manufacturer's Information Document:

2. Test Record

The following data has to be recorded for each test:

2.1. Test code (see paragraph 3.9.2. of Appendix 2 of this annex):

2.2. Test specimen: (precise identification of the variant tested related to the Manufacturer's
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Information Document. See also paragraph 3.9.2. of Appendix 2 of this annex)
2.2.1. Axle

2.2.1.1. Axle identifier: ID1-

2.2.1.2. Identification of tested axle:

2.2.1.3. Test axle load (Fe identifier): ID3- ......cccccccveivvrcnnenne. daN

2.2.2. Brake

2.2.2.1. Brake identifier: ID2-

2.2.2.2. Identification of tested brake:

2.2.2.3. Maximum stroke capability of the brake®:

* Applies to disc brakes only.

2.2.2.4. Effective length of the cam shaft’:

? Applies to drum brakes only.

2.2.2.5. Material variation as per paragraph 3.8 (m) of Appendix 2 of this annex:
2.2.2.6. Brake drum / disc'

! Strike out what does not apply.

2.2.2.6.1. Actual test mass of disc / drum':

! Strike out what does not apply.

2.2.2.6.2. Nominal external diameter of disc*:

* Applies to disc brakes only.

2.2.2.6.3. Type of cooling of the disc ventilated/non-ventilated'

! Strike out what does not apply.

2.2.2.6.4. With or without integrated hub'

! Strike out what does not apply.

2.2.2.6.5. Disc with integrated drum - with or without parking brake function"
! Strike out what does not apply.

* Applies to disc brakes only.

2.2.2.6.6. Geometric relationship between disc friction surfaces and disc mounting:
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2.2.2.6.7. Base material:
2.2.2.7. Brake lining or pad'
! Strike out what does not apply.
2.2.2.7.1. Manufacturer:
2.2.2.7.2. Make:
2.2.2.7.3. Type:
2.2.2.7.4. Method of attachment of the lining / pad on the brake shoe / back plate':
! Strike out what does not apply.

2.2.2.7.5. Thickness of back plate, weight of shoes or other describing information
(Manufacturer's Information Document)':

! Strike out what does not apply.

2.2.2.7.6. Base material of brake shoe / back plate':

! Strike out what does not apply.

2.2.3. Automatic brake adjustment device (not applicable in the case of integrated
automatic brake adjustment device)'

! Strike out what does not apply.

2.2.3.1. Manufacturer (name and address):

2.2.3.2. Make:

2.2.3.3. Type:

2.2.3.4. Version:

2.2.4. Wheel(s) (dimensions see Figures 1A and 1B in Appendix 5 of this annex)
2.2.4.1. Reference tyre rolling radius (R.) at test axle load (F.):

2.2.4.2. Data of the fitted wheel during testing:

Tyre size Rim size X, (mm) D, (mm) E. (mm) G, (mm)
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2.2.5. Lever length le:

2.2.6. Brake actuator

2.2.6.1. Manufacturer:

2.2.6.2. Make:

2.2.6.3. Type:

2.2.6.4. (Test) Identification number:

2.3. Testresults (corrected to take account of rolling resistance of 0.01-F.)

2.3.1. In the case of vehicles of categories O, and O; where the O; trailer has been subject

to the Type I test:

Test type: 0 1

Annex 11, Appendix 2, paragraph: 3.5.1.2. 3.5.2.2./3. 3.5.24.
Test speed km/h |40 40 40
Brake actuator pressure pe kPa -
Braking time min - 2.55 -
Brake force developed T, daN
Brake efficiency T./F, -
Actuator stroke s, mm -
Brake input torque C, Nm -

Brake input threshold torque Cy, [Nm

2.3.2. In the case of vehicles of categories O; and O, where the O; trailer has been subject

to the Type III test:

Test type: 0 I
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Annex 11, Appendix 2, paragraph: 3.5.1.2. 3.5.3.1. 3.5.3.2.
Test speed initial km/h 60 60
Test speed final km/h
Brake actuator pressure pe kPa -
Number of brake applications - - 20 -
Duration of braking cycle s - 60 -
Brake force developed T, daN
Brake efficiency T./F, -
Actuator stroke s, mm -
Brake input torque Ce Nm -

Brake input threshold torque CO,e |Nm -

2.3.3. This item is to be completed only when the brake has been subject to the test
procedure defined in paragraph 4. of Annex 19 - Part 1 to this Regulation to verify the cold
performance characteristics of the brake by means of the brake factor (Bp).

2.3.3.1. Brake factor Bg:

2.3.3.2. Declared threshold torque Co gec «-eveveevereerereereruenennen Nm

2.3.4. Performance of the automatic brake adjustment device (if applicable)

2.3.4.1. Free running according to para. 3.6.3. of Annex 11, Appendix 2: yes / no'

! Strike out what does not apply.

3. Application range

The application range specifies the axle/brake variants that are covered in this test report,
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by showing which variables are covered by the individual test codes.

4. This test has been carried out and the results reported in accordance with Appendix 2 to
Annex 11 and where appropriate paragraph 4. of Annex 19 - Part 1 to Regulation No. 13 as
last amended by the ... series of amendments.

At the end of the test defined in paragraph 3.6. of Annex 11, Appendix 2°, the requirements
of paragraph 5.2.2.8.1. of Regulation No. 13 were deemed to be fulfilled / not fulfilled'.

* Only to be completed when an automatic brake wear adjustment device is installed.

! Strike out what does not apply.

Technical Service’ carrying out the test

> To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively, a separate Approval Authority authorization is
issued with the report.

Signed: ....coocvveieieieeee e, Date: .oooveieeeeeeee e,

5. Approval Authority’

> To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively, a separate Approval Authority authorization is
issued with the report.

Signed: ....cocveierieeieee e, Date: oo,

Annex 11 - Appendix 4

Model test report form for an alternative automatic brake adjustment device as
prescribed in paragraph 3.7.3. of Appendix 2 to this annex

Test report No.

1. Identification

1.1.

Axle:

Make:
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Type:
Model:

Test axle load (F. identifier): ID3- ....................
Annex 11, Appendix 3, Test Report No.

1.2.

Brake:

Make:

Type:

Model:

Brake lining:

Make/Type:

1.3.

Actuation:

Manufacturer:

Type (cylinder/diaphragm)':
! Strike out what does not apply.
Model:

Lever length (1) .oocveevveieeieeeeeeee mm

1.4.

Automatic brake adjustment device:
Manufacturer (name and address):
Make:

Type:

Version:

2. Record of test results

2.1. Performance of the automatic brake adjustment device

2.1.1. Hot performance of service braking systems determined according to the test defined

v

ETIL

REBRELATE  (F.OMBIFES) © ID3-
BEITL, A3 OB AAEEE 5
1.2.

il BY LS EAA

FEAE

T

ETIL

TL—F% T =7

B AE, R

1.3.

TEEh A
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B (V=R F A Y7 T LK)

VM LW DEEIET 5,
ET)L o

U= E D) e
1.4.

H B EE R
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v
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2. RBRAE RO FRER
. A BRI E O MERE

2JJ.WEM1\ﬁHﬁm0362NE@N:E

..... mm
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in paragraph 3.6.2.1. (a) of Annex 11, Appendix 2: ......ccccecerennene per cent
or
Actuator stroke s, determined according to the test defined in paragraph 3.6.2.1. (b) of
Annex 11, Appendix 2: .....cccoevevreneneee mm
2.1.2. Free running according to paragraph 3.6.3. of Annex 11, Appendix 2: yes / no'

! Strike out what does not apply.
3. Name of Technical Service/Type Approval Authority' conducting the test:

! Strike out what does not apply.
4. Date of test:
5. This test has been carried out and the results reported in accordance with Annex 11,
Appendix 2, paragraph 3.6.2. to Regulation No. 13 as last amended by the ............ series of
amendments.
6. At the end of test defined in item 5 above the requirements of paragraph 5.2.2.8.1. of
Regulation No. 13 were deemed to be: Fulfilled / Not fulfilled'

! Strike out what does not apply.
7. Technical Service’ carrying out the test
? To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively a separate Approval Authority authorization issued
with the report.
Signed: ...ccooeveevirieiiieene Date: ..ocoveveeeieein
8. Approval Authority®
? To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively a separate Approval Authority authorization issued
with the report.
Signed: ...ccooeveeiirieiiieene Date: ..ocoveveeeieeee
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Annex 11 - Appendix 5

Trailer axle and brake information document with respect to the alternative Type I
and Type III procedure

1. General

1.1. Name and address of axle or vehicle manufacturer:

2. Axle data

2.1. Manufacturer (name and address):

2.2. Type/variant:

2.3. Axle identifier: ID1-

2.4. Test axle load (Feo): cvvevveevieiieeiieiieeieene daN

2.5. Wheel and brake data according to the following figures 1A and 1B
Figure 1A

Figure 1B

MERITT — fHERS
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X1B



3. Brake

3.1. General information

3.1.1. Make:

3.1.2. Manufacturer (name and address):

3.1.3. Type of brake (e.g. drum / disc):

3.1.3.1. Variant (e.g. S-cam, single wedge etc.):

3.1.4. Brake identifier: ID2-

3.1.5. Brake data according to the following figures 2A and 2B:
Figure 2A
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3.1.2. A—J1— (AFRKOFTTEHI)

3.1.3. flEEEEARORX (RT7 L2710 227 K)

331 ffH (SFHL, oIy vV )

3.1.4. HlEEEE AR ORI 5« ID2-

3.1.5. ROEKR2AKU2BIZHED <, Hil o Ol E AR DT — &
X2A



00® g poooo
- m“
AE 00®@ Qg P ooon '
Figure 2B
Xe

) 'l- _
g 1
‘-'JMiJ’/'P

Xe “e he Ce de- ee a]phaA a]pha‘ be l"e Ae Sle 52? S3e

(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) {sz] (mm) (mm) (mm)
3.2. Drum brake data
3.2.1. Brake adjustment device (external/integrated):
3.2.2. Declared maximum brake input torque Ciax: «oooververeververevenrennens Nm

3.2.3. Mechanical efficiency: eta =

[ paoo

00 ¢ paoon

X a h c d e

L] L] ® L] L] & o, @

(mm) (mm) (mm) (mm) (mm) (mm)
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3.2.4. Declared brake input threshold torque Copgec: «veoveververerveeruenenen Nm
3.2.5. Effective length of the cam shaft: ...........cccecevennenne. mm

3.3. Brake drum

3.3.1. Max diameter of friction surface (wear limit) ...........cocevvennnen. mm
3.3.2. Base material:

3.3.3. Declared mass: .......c.ccccevuerevennennen. kg

3.3.4. Nominal mass: .........cceeverrerurnnnnns kg

3.4. Brake lining

3.4.1. Manufacturer and address

3.4.2. Make

3.4.3. Type

3.4.4. Identification (type identification on lining)

3.4.5. Minimum thickness (wear limit) ............cccccvrvennnnne. mm

3.4.6. Method of attaching friction material to brake shoe:

3.4.6.1. Worst case of attachment (in the case of more than one):

3.5. Disc brake data

3.5.1. Connection type to the axle (axial, radial, integrated, etc.):

3.5.2. Brake adjustment device (external/integrated):

3.5.3. Max. actuation Stroke: ..........ccccecevveruennenn mm

3.5.4. Declared maximum input force Thamax: «ooveeveeeververrvenvnneenns daN
3541, Chax = Thypay - et Nm

3.5.5. Friction radius: re= ....cc.ccoovvveevveeennen. mm

3.5.6. Lever length: lo=....cooveevvrieenen. mm

3.5.7. Input/output ratio (l/e.): i =
3.5.8. Mechanical efficiency: eta =

3.5.9. Declared brake input threshold force Thag gec: «eeveeververrererenennen N
3.5.91. Codee ™ Thaggee " Lot Nm

324 FELZT L—F AT VT BIEC)gec © ovvreveneerereiennn. Nm
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3.5.10. Minimum rotor thickness (wear limit): .............cccccvrcvenne mm
3.6. Brake disc data

3.6.1. Disc type description:

3.6.2. Connection/mounting to the hub:

3.6.3. Ventilation (yes/no):

3.6.4. Declared mass: .......cccccvevverevennennen. kg

3.6.5. Nominal mass: .........cceeververvrnnnnns kg

3.6.6. Declared external diameter: ..........ccccccecevuennenne. mm

3.6.7. Minimum external diameter: ............ccccecevenene. mm

3.6.8. Inner diameter of friction ring: ..........cccccevvecvenenns mm

3.6.9. Width of ventilation channel (if appl.): .....ccoevvvevervrieens mm

3.6.10. Base material:

3.7. Brake pad data

3.7.1. Manufacturer and address:

3.7.2. Make:

3.7.3. Type:

3.7.4. Identification (type identification on pad back plate):
3.7.5. Minimum thickness (wear limit): .........c.ccoecverurnenne. mm
3.7.6. Method of attaching friction material to pad back plate:

3.7.6.1. Worst case of attachment (in the case of more than one):

Annex 12

Conditions governing the testing of vehicles equipped with inertia (overrun) braking
systems

1. General provisions

1.1. The inertia (overrun) braking system of a trailer comprises the control device, the

transmission and the wheel brakes, hereinafter called "brakes".
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1.2. The control device is the aggregate of the components integral with the traction device
(coupling head).

1.3. The transmission is the aggregate of the components comprised between the last part of
the coupling head and the first part of the brake.

1.4. The "brake" is the part in which the forces opposing the movement of the vehicle
develop. The first part of the brake is either the lever actuating the brake cam or similar
components (mechanicaltransmission inertia braking system), or the brake cylinder
(hydraulic-transmission inertia braking system).

1.5. Braking systems in which accumulated energy (e.g. electric, pneumatic or hydraulic
energy) is transmitted to the trailer by the towing vehicle and is controlled only by the
thrust on the coupling do not constitute inertia braking systems within the meaning of this
Regulation.

1.6. Tests

1.6.1. Determination of essential components of the brake.

1.6.2. Determination of essential components of the control device and verification of the
latter's conformity with the provisions of this Regulation.

1.6.3. Checking on the vehicle:

(a) The compatibility of the control device and the brake; and

(b) The transmission.

2. Symbols and definitions

2.1. Units used

2.1.1. Mass: kg;

2.1.2. Force: N;

2.1.3. Acceleration due to gravity: g =9.81 m/s

2.1.4. Torques and moments: Nm;

2.1.5. Areas: cm2;

2.1.6. Pressures: kPa;
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2.1.7. Lengths: unit specified in each case.

2.2. Symbols valid for all types of brakes (see Figure 1 of Appendix 1 to this annex)

2.2.1. Gy trailer's technically permissible "maximum mass" as declared by the
manufacturer;

2.2.2. G'5: trailer's "maximum mass" capable of being braked by the control device, as
declared by the manufacturer;

2.2.3. Gg: trailer's "maximum mass" capable of being braked by joint operation of all of the
trailer's brakes

Gp=n" Gg,:

2.2.4. Gp,: fraction of trailer's permissible "maximum mass" capable of being braked by
one brake, as declared by the manufacturer;

2.2.5. B*: required braking force;

2.2.6. B: required braking force taking account of rolling resistance;

2.2.7. D*: permissible thrust on coupling;

2.2.8. D: thrust on coupling;

2.2.9. P": control device output force;

2.2.10. K: supplementary force of control device, conventionally designated by the force D
corresponding to the point of intersection with the axis of the abscissae of the extrapolated
curve expressing P' in terms of D, measured with the device in the mid-travel position (see
Figures 2 and 3 of Appendix 1 to this annex);

2.2.11. K,: force threshold of control device, i.e., the maximum thrust on the coupling head
which can be applied for a short period of time without generating an output force from the
control device. The symbol K, is conventionally applied to the force measured when the
coupling head begins to be pushed home at a speed of 10 to 15 mm/s, the control device
transmission being uncoupled;

2.2.12. D;: the maximum force applied to the coupling head when it is being pushed home
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at a speed of s mm/s + 10 per cent, the transmission being uncoupled;

2.2.13. D,: the maximum force applied to the coupling head when it is being pulled at a
speed of s mm/s + 10 per cent out of the position of maximum compression, the
transmission being uncoupled;

2.2.14. eta y,: efficiency of inertia control device;

2.2.15. eta y;: efficiency of transmission system;

2.2.16. eta y: overall efficiency of control device and transmission eta H = eta Ho.eta H1;
2.2.17. s: travel of control in millimetres;

2.2.18. s": effective (useful) travel of control in millimetres, determined as required by
paragraph 9.4. of this annex;

2.2.19. s": spare travel of master cylinder, measured in millimetres at coupling head;
2.2.19.1. sy,: stroke of the master cylinder in millimetres according to figure 8 of Appendix
1 to this annex;

2.2.19.2. s"y,: spare travel of the master cylinder in millimetres at piston rod, according to
figure 8;

2.2.20. s,: loss of travel, i.e., travel in millimetres of the coupling head when the latter is so
actuated as to move from 300 mm above to 300 mm below the horizontal, the transmission
remaining stationary;

2.2.21. 2sg: brake-shoe lift (brake-shoe application travel), in millimetres, measured on
diameter parallel to applying device, the brakes not being adjusted during the test;

2.2.22. 2sg*: minimum brake shoe centre lift (minimum brake shoe application travel) (in
millimetres) for wheel brakes with drum brakes

4
=244+ —— 2r
n = 1000

2r being the diameter of the brake drum in millimetres; (see Appendix 1, Figure 4, to this
annex).

For wheel brakes with disc brakes with hydraulic transmission
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10V, 1,
Frz 1000

Where:

Vo = fluid volume absorbed by one wheel brake at a pressure corresponding to a braking

force of 1.2 B'=06 - Ggo and a max. tyre radius.

and

2r, = outer diameter of brake disc.

. . 2 .
(Vgo in cm’, Frz in cm? and 1, in mm)

2.2.23. M*: Braking torque as specified by the manufacturer in paragraph 5. of Appendix 3.

This braking torque shall produce at least the prescribed braking force B*;

2.2.23.1. Mr: Test braking torque in the case when no overload protector is fitted
(according to paragraph 6.2.1. below);

2.2.24. R: dynamic tyre rolling radius (m);

2.2.25. n: number of brakes.

2.2.26. M;: Maximum braking torque resulting from the maximum permissible travel s, or
the maximum permissible fluid volume Vr when the trailer moves rearward (including
rolling resistance = 0.01-g-Gg );

2.2.27. s;: Maximum permissible travel at the brake control lever when the trailer moves
rearward;

2.2.28. V,: Maximum permissible fluid volume absorbed by one braking wheel when the
trailer moves rearward;

2.3. Symbols valid for mechanical-transmission braking systems (see Figure 5 of Appendix
1 to this annex);

2.3.1. iy,: reduction ratio between travel of coupling head and travel of lever at output side
of control device;

2.3.2. iy;: reduction ratio between travel of lever at output side of control device and travel

of brake lever (gearing down of transmission);
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2.3.3. iy: reduction ratio between travel of coupling head and travel of brake lever

iy = ipo-1my

2.3.4. ig: reduction ratio between travel of brake lever and lift (application travel) at
brake-shoe centre (see Figure 4 of Appendix 1 to this annex);

2.3.5. P: force applied to the brake control lever; (see Figure 4 of Appendix 1 to this
annex);

2.3.6. P,: Brake-retraction force when the trailer moves forward; i.e., in graph M = f(P), the
value of the force P at the point of intersection of the extrapolation of this function with the
abscissa (see Figure 6 of Appendix 1 to this annex);

2.3.6.1. P,,: brake-retraction force when the trailer moves rearward (see Figure 6 of
Appendix 1 to this annex);

2.3.7. P*: Force applied to the brake control lever to produce the braking force B*;

2.3.8. Pr: test force according to paragraph 6.2.1.;

2.3.9. rho: characteristic of the brake when the trailer moves forward as defined from:

M =rtho (P-P,)

2.3.9.1. rho,: characteristic of the brake when the trailer moves rearward as defined from:
M, = rho, (P, - P,,)

2.3.10. s.¢: Rear cable or rod travel at compensator when brakes operate in orward
direction'

' Paragraphs 2.3.10.,2.3.11. and 2.3.12. only apply to the parking brake differential travel
calculation method.

2.3.11. s.;: Rear cable or rod travel at compensator when brakes operate in rearward
direction'

! Paragraphs 2.3.10., 2.3.11. and 2.3.12. only apply to the parking brake differential travel
calculation method.

2.3.12. s q: Differential travel at compensator when only one brake operates in the forward

direction and the other in the reverse direction’
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' Paragraphs 2.3.10.,2.3.11. and 2.3.12. only apply to the parking brake differential travel
calculation method.

Where: s.4= s - st (see figure SA Appendix 1)

2.4. Symbols valid for hydraulic-transmission braking systems (see Figure 8 of Appendix 1
to this annex)

2.4.1. ij;: reduction ratio between travel of coupling head and travel of piston in master
cylinder;

2.4.2.1'y: reduction ratio between travel of cylinder thrust point and lift (application travel)

of brake-shoe centre;

2.4.3. Frz: Surface area of piston of one wheel cylinder for drum brake(s); for disc brake(s),

sum of the surface area of the caliper piston(s) on one side of the disc.

2.4.4. Fyz: surface area of piston in master cylinder;

2.4.5. p: hydraulic pressure in brake cylinder;

2.4.6. p,: retraction pressure in the brake cylinder when the trailer moves forward; i.e., in
graph of M = f(p), the value of the pressure p at the point of intersection of the
extrapolation of this function with the abscissa (see Figure 7 of Appendix 1 to this annex);
2.4.6.1. p,;: brake retraction pressure when the trailer moves rearward (see Figure 7 of
Appendix 1 to this annex);

2.4.7. p*: Hydraulic pressure in the brake cylinder to produce the braking force B*;
2.4.8. pr: Test pressure according to paragraph 6.2.1.:

2.4.9. tho': characteristic of the brake when the trailer moves forward as defined from:

M = rho' (p - po)

2.4.9.1. rho',. characteristic of the brake when the trailer moves rearward as defined from:
M, = tho, (p: - po)

2.5. Symbols with respect to the braking requirements relating to overload protectors

2.5.1. Doyt Application force at the input side of the control device, at which the overload
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protector is activated

2.5.2. M,,,: Brake torque at which the overload protector is activated (as declared by the
manufacturer)

2.5.3. Mr,p: Minimum test braking torque in the case when an overload protector is fitted
(according to paragraph 6.2.2.2.)

2.5.4. P,,_min: Force applied to the brake at which the overload protector is activated
(according to paragraph 6.2.2.1.)

2.5.5. P,,_max: Maximum force (when the coupling head is pushed fully home) which is
applied by the overload protector to the brake (according to paragraph 6.2.2.3.)

2.5.6. po,_min: Pressure applied to the brake at which the overload protector is activated
(according to paragraph 6.2.2.1.)

2.5.7. pop_max: Maximum hydraulic pressure (when the coupling head is pushed fully
home) which is applied by the overload protector to the brake actuator (according to
paragraph 6.2.2.3.)

2.5.8. Prop: Minimum test brake force in the case when an overload protector is fitted
(according to paragraph 6.2.2.2.)

2.5.9. prop: Minimum test brake pressure in the case when an overload protector is fitted
(according to paragraph 6.2.2.2.)

3. General requirements

3.1. The transmission of force from the coupling head to the trailer's brakes shall be

effected either by rod linkage or by one or more fluids. However, a sheathed cable

(Bowden cable) may provide part of the transmission; this part shall be as short as possible.

The control rods and cables shall not contact the trailer frame or other surfaces that may
affect the application or release of the brake.

3.2. All bolts at joints shall be adequately protected. In addition, these joints shall be either
self-lubricating or readily accessible for lubrication.

3.3. Inertia braking devices shall be so arranged that in the case when the coupling head
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travels to its fullest extent, no part of the transmission seizes, undergoes permanent
distortion, or breaks. This shall be checked by uncoupling the end of the transmission from
the brake control levers.

3.4. The inertia braking system shall allow the trailer to be reversed with the towing vehicle
without imposing a sustained drag force exceeding 0.08 g.G4. Devices used for this
purpose shall act automatically and disengage automatically when the trailer moves
forward.

3.5. Any special device incorporated for the purpose of paragraph 3.4. of this annex shall be
such that the parking performance when facing up a gradient shall not be adversely
affected.

3.6. Inertia braking systems may incorporate overload protectors. They shall not be

activated at a force of less than Do = 1-2D™ (when fitted at the control device) or at a

= 1.2.p* =12

force of less than Pop or at a pressure of less than POP = 1.2:p™ (when fitted at
the wheel brake) where the force P* or the pressure p* corresponds to a braking force of
B*=05-g-Gpg,
4. Requirements for control devices

4.1. The sliding members of the control device shall be long enough to enable the full travel
to be used even when the trailer is coupled.

4.2. The sliding members shall be protected by a bellows or some equivalent device. They
shall either be lubricated or be constructed of self-lubricating materials. The surfaces in
frictional contact shall be made of a material such that there is neither electrochemical

torque nor any mechanical incompatibility liable to cause the sliding members to seize.

4.3. The stress threshold (K,) of the control device shall be not less than 0.02 g.G'4 and not
more than 0.04 g.G',.
4.4. The maximum insertion force D; may not exceed 0.10 g.G'4 in trailers with rigid

drawbars and 0.067 g.G' in multi-axled trailers with pivoted drawbars.
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4.5. The maximum tractive force D, shall be not less than 0.1 g.G's and not more than 0.5
2.G'a.

5. Tests and measurements to be carried out on the control devices

5.1. Control devices submitted to the Technical Service conducting the tests shall be
checked for conformity with the requirements of paragraphs 3 and 4 of this annex.
5.2. The following shall be measured in respect of all types of brakes:

5.2.1. Travel s and effective travel s';

5.2.2. Supplementary force K;

5.2.3. Force threshold K,;

5.2.4. Insertion force D;:

5.2.5. Tractive force D,.

5.3. In the case of mechanical-transmission inertia braking systems, the following should be
determined:

5.3.1. The reduction ratio iHo measured at the mid-travel position of the control;

5.3.2. The control-device output force P' as a function of the thrust D on the drawbar.
The supplementary force K and the efficiency are derived from the representative curve
obtained from these measurements

1 P

Mo =7 5
i 1Ho D'K

(see Figure 2 of Appendix 1 to this annex)
5.4. In the case of hydraulic-transmission inertia braking systems, the following should be

determined:

5.4.1. The reduction ratio i, measured at the mid-travel position of the control;

5.4.2. The master cylinder output pressure p as a function of the thrust D on the drawbars
and of the surface area Fyz of the master-cylinder piston, as specified by the manufacturer.
The supplementary force K and the efficiency are derived from the representative curve
obtained from these measurements
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1 p.Fuz
I . D-K

(see Figure 3 of Appendix 1 to this annex);

Nio =

5.4.3. The spare travel of the master cylinder s", as referred to in paragraph 2.2.19. of this
annex.

5.4.4. Surface area Fy; of the piston in the master cylinder.

5.4.5. Stroke sy, of the master cylinder (in millimetres).

5.4.6. Spare travel s"y, of the master cylinder (in millimetres).

5.5. In the case of inertia braking system on multi-axled trailers with pivoted drawbars, the

loss of travel so referred to in paragraph 9.4.1. of this annex should be measured.

6. Requirements for brakes

6.1. In addition to the brakes to be checked, the manufacturer shall submit to the Technical

Service conducting the tests, drawings of the brakes showing the type, dimensions and

material of the essential components and the make and type of the linings. In the case of

hydraulic brakes, these drawings shall show the surface area Fy; of the brake cylinders. The

manufacturer shall also specify the braking torque M* and the mass Gg, defined in

paragraph 2.2.4. of this annex.

6.2. Testing conditions

6.2.1. In the case when an overload protector is neither fitted nor intended to be fitted

within the inertia (overrun) braking system, the wheel brake shall be tested with the

following test forces or pressures:
= 1.8 P* or pyr = 1.8 p* and Mt = 1.8 M* as appropriate.

6.2.2. In the case when an overload protector is fitted or intended to be fitted within the

inertia (overrun) braking system, the wheel brake shall be tested with the following test

forces or pressures:

6.2.2.1. The minimum design values for an overload protector shall be specified by the
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manufacturer and shall not be less than

Py, =1.2 P*orpo, = 1.2 p*

6.2.2.2. The ranges of minimum test force Pr,, or minimum test pressure pr,, and the
minimum test torque Mr,, are:

Prop=1.1t0 1.2 P* or prop = 1.1 to 1.2 p*

and

Mrpp=1.1t0 1.2 M*

6.2.2.3. The maximum values (P,,_max or p,,_max) for the overload protector shall be
specified by the manufacturer and shall not be more than Pt or pr respectively.

7. Tests and measurements to be carried put on the brakes

7.1. Brakes and components submitted to the Technical Service conducting the tests shall
be tested for conformity with the requirements of paragraph 6 of this annex.

7.2. The following should be determined:

7.2.1. The minimum brake-shoe lift (minimum brake-shoe application travel), 2sg*;

7.2.2. The brake-shoe centre lift (brake-shoe application travel) 2sg (which shall be greater
than 2sp*);

7.3. In the case of mechanical brakes, the following shall be determined:

7.3.1. Reduction ratio ig (see Figure 4 of Appendix 1 to this annex)

7.3.2. Force P* for braking torque M*

7.3.3. Torque M* as a function of the force P* applied to the control lever in
mechanical-transmission systems.

The rotational speed of the braking surfaces shall correspond to an initial vehicle speed of
60 km/h when the trailer moves forward and 6 km/h when the trailer moves rearward. The
following shall be derived from the curve obtained from these measurements (see Figure 6
of Appendix 1 to this annex):

7.3.3.1. The brake-retraction force Po and the characteristic value rho when the trailer

moves forward
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7.3.3.2. The brake-retraction force P, and the characteristic value rhor when the trailer
moves rearward

7.3.3.3. Maximum braking torque M; up to the maximum permissible travel s, when the
trailer moves rearward (see Figure 6 of Appendix 1 to this annex)

7.3.3.4. Maximum permissible travel at the brake control lever when the trailer moves
rearward (see Figure 6 of Appendix 1 to this annex).

7.4. In the case of hydraulic brakes, the following should be determined:

7.4.1. Reduction ratio i,' (see Figure 8 of Appendix 1 to this annex)

7.4.2. Pressure p* for braking torque M*

7.4.3. Torque M* as a function of the pressure p* applied to the brake cylinder in hydraulic
transmission systems.

The rotational speed of the braking surfaces shall correspond to an initial vehicle speed of
60 km/h when the trailer moves forward and 6 km/h when the trailer moves rearward. The
following shall be derived from the curve obtained from these measurements (see Figure 7
of Appendix 1 to this annex):

7.4.3.1. The retraction pressure p, and the characteristic rho' when the trailer moves
forward

7.4.3.2. The retraction pressure p,, and the characteristic rho', when the trailer moves
rearward

7.4.3.3. Maximum braking torque M; up to the maximum permissible fluid volume V, when
the trailer moves rearward (see Figure 7 of Appendix 1 to this annex)

7.4.3.4. Maximum permissible fluid volume V, absorbed by one braking wheel when the
trailer moves rearward (see figure 7 of Appendix 1).

7.4.4. Surface area Frz of the piston in the brake cylinder.

7.5. Alternative procedure for the Type-I test

7.5.1. The Type-I test according to Annex 4, paragraph 1.5. does not have to be carried out

on a vehicle submitted for type approval, if the braking system components are tested on an
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inertia test bench to meet the prescriptions of Annex 4, paragraphs 1.5.2. and 1.5.3.

7.5.2. The alternative procedure for the Type-I test shall be carried out in accordance with
the provisions laid down in Annex 11, Appendix 2, paragraph 3.5.2. (in analogy also
applicable for disc brakes).

8. Simulated gradient parking brake force differential

8.1. Calculation method

8.1.1. The pivot points in the compensator shall lie in a straight line with the park brake at

the rest position.

All compensator pivots to be in-line
Alternative arrangements can be used, if they provide equal tension in both rear cables,
even when there are differences in travel between the rear cables.
8.1.2. Drawing details are to be provided to demonstrate that the compensator articulation
is sufficient to ensure equal cable tension is applied to each of the rear cables. The
compensator needs to have sufficient distance across the width to facilitate the differential
travels left to right. The jaws of the yokes also need to be deep enough relative to their
width to make sure that they do not prevent articulation when the compensator is at an
angle.
Differential travel at compensator (s.q) shall be derived from:
s, >1.2:(S.-S."
Where:

S.' = S'iy (travel at compensator - forward operation) and Se¢ =2-Sy/i,
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S« = S//iy (travel at compensator - rearward operation)

9. Test reports

Applications for the approval of trailers equipped with inertia braking systems shall be
accompanied by the test reports relating to the control device and the brakes and the test
report on the compatibility of the inertia type control device, the transmission device and
the brakes of the trailer, these reports including at least the particulars prescribed in
Appendices 2, 3, and 4 to this annex.

10. Compatibility between the control device and the brakes of a vehicle

10.1. A check shall be made on the vehicle to verify in the light of the characteristics of the
control device (Appendix 2), the characteristics of the brakes (Appendix 3), and the trailer
characteristics referred to in paragraph 4. of Appendix 4 to this annex, whether the trailer's
inertia braking system meets the prescribed requirements.

10.2. General checks for all types of brakes

10.2.1. Any parts of the transmission not checked at the same time as the control device or
the brakes shall be checked on the vehicle. The results of the check shall be entered in
Appendix 4 to this annex (e.g., iy and eta y).

10.2.2. Mass

10.2.2.1. The maximum mass G, of the trailer shall not exceed the maximum mass G', for
which the control device is authorized.

10.2.2.2. The maximum mass G, of the trailer shall not exceed the maximum mass Gg
which can be braked by joint operation of all of the trailer's brakes.

10.2.3. Forces

10.2.3.1. The force threshold K, shall not be below 0.02 g.G4 and not above 0.04 g.G,.

10.2.3.2. The maximum insertion force D; may not exceed 0.10 g.G, in trailers with rigid

drawbar and 0.067 g.G, in multi-axled trailers with pivoted drawbar.
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10.2.3.3. The maximum tractive force D, shall be between 0.1 g.G, and 0.5 g.Ga.

10.3. Check of braking efficiency

10.3.1. The sum of the braking forces exerted on the circumference of the trailer wheels
shall not be less than B* = 0.50 g.G,, including a rolling resistance of 0.01 g.Ga: this
corresponds to a braking force B of 0.49 g.G,. In this case, the maximum permissible thrust
on the coupling shall be:
D* =0.067 g.G, in the case of multi-axled trailers with pivoted drawbar;

and
D* =0.10 g.G, in the case of trailers with rigid drawbar.
To check whether these conditions are complied with the following inequalities shall be
applied:

10.3.1.1. In mechanical-transmission inertia braking systems:

[M+ n- P(}; <iy

P (D*=K)-n,

10.3.1.2. In hydraulic-transmission inertia braking systems:

{RR } 1 in
r } 1)0 s - =
n.p (D -K)n, Fu

10.4. Check of control travel

10.4.1. In control devices for multi-axled trailers with pivoted drawbars where the brake
rod linkage depends on the position of the towing device, the control travels shall be longer
than the effective (useful) control travels, the difference being at least equivalent to the loss
of travel so. The travel loss of so shall not exceed 10 per cent of the effective travels.
10.4.2. The effective (useful) travel of control s' shall be determined for single and
multi-axle trailers as follows:

10.4.2.1. if the brake rod linkage is affected by the angular position of the towing device,
then:

s'=S-S,;
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10.4.2.2. if there is no loss of travel, then:

s'=s;

10.4.2.3. in hydraulic braking systems:

s'=s-s".

10.4.3. The following inequalities shall be applied to check whether control travel is
adequate;

10.4.3.1. In mechanical-transmission inertia braking systems:

’

. S
111g

Sp' - le

10.4.3.2. in hydraulic-transmission inertia braking systems:

. r

1 S S
Fy 25y -0Fy, i,
10.5. Additional checks

10.5.1. In mechanical-transmission inertia braking systems a check shall be made to verify
that the rod linkage by which the forces are transmitted from the control device to the
brakes is correctly fitted.

10.5.2. In hydraulic-transmission inertia braking systems a check shall be made to verify
that the travel of the master cylinder is not less than s/ih. A lower level shall not be
permitted.

10.5.3. The general behaviour of the vehicle when braking shall be the subject of a road test
carried out at different road speeds with different levels of brake effort and rates of
application. Self-excited, undamped oscillations shall not be permitted.

11. General comments

The above requirements apply to the most usual embodiments of mechanical-transmission
or hydraulic-transmission inertia braking systems where, in particular, all of the trailer's
wheels are equipped with the same type of brake and the same type of tyre. For checking

less usual embodiments, the above requirements shall be adapted to the circumstances of
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the particular case.
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Figure 1: Symbols valid for all types of brakes X1 : & 5w RNOHIBEEREKIH L TERATESRES
(See paragraph 2.2. of this annex) (AWM RI D225 2 2 1)
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Figure 2: Mechanical-transmission X2 : s E DRk
(See paragraphs 2.2.10. and 5.3.2. of this annex) (AR 022,105 K N5.3.25H 2 2 )
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Figure 3: Hydraulic-transmission

(See paragraphs 2.2.10. and 5.4.2. of this annex)
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Figure 4: Brake checks
(See paragraphs 2.2.22. and 2.3.4. of this annex)
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Figure 5: Mechanical -transmission braking system

(See paragraph 2.3. of this annex)
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Figure SA: Mechanical-transmission braking system

(See paragraph 2.3. of this annex)
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S,y = Difference between Sy and S,

S, « I Increased travel only on one side
- moriymomegoesm
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Figure 6: Mechanical Brake

(see paragraph 2 of this annex)
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Figure 7: Hydraulic Brake

(see paragraph 2 of this annex)
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Figure 8: Hydraulic-Transmission Braking System

(see paragraph 2 of this annex)
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Annex 12 - Appendix 2

Test report on inertia-braking system control device
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1. Manufacturer
2. Make
3. Type

4. Characteristics of trailers for which control device intended by manufacturer:

4.1.mass G'A= ccoovvvrieiiiiiiieeeen, kg

4.2. permissible static vertical force at towing-device head .........cc.ccccecevinnnne. N

4.3. trailer with rigid drawbar/multi-axled trailer with pivoted drawbar'

! Strike out what does not apply.

5. Brief description
(List of attached plans and dimensioned drawings)
6. Diagram showing principle of control

7. Travel s = ..ccocvinineniene mm

8. Reduction ratio of control device:

8.1. with mechanical transmission device'

! Strike out what does not apply.

o = from ....oooevviiiiiiie L1 SRR
2 State lengths whose ratio was used to determine iy, Or ij,.
8.2. with hydraulic transmission device'

! Strike out what does not apply.

I =from ......ccooovvniiennns |10 U

2 State lengths whose ratio was used to determine iy, OF ij,.

Travel of master cylinder Sy, ...ccooveevereveiverieennns mm
Spare travel of master cylinder s"j, ....oovevvvevenereiennnnne. mm
9. Test results:

9.1. Efficiency

1. A—=X—

2. BERE
A
4. A= —DPEIEEE O AT 2 E LT DS O R
4.1, BEGA = oo kg
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with mechanical transmission device' eta H=

with hydraulic transmission device' eta ;; =

! Strike out what does not apply.

9.2. Supplementary force K= ..........ccovvrrrnnnnne. N

9.3. Maximum compressive force D; = ........ccccovvveienne. N

9.4. Maximum tractive force Dy = .......cccovvvvevievinnns N

9.5. Force threshold Ko = .....ccooovvvviiviinnnnennn. N

9.6. Loss of travel and spare travel:

where the position of the drawing device has an effect s,' = mm

with a hydraulic-transmission device s"' = $"1 - By = e mm
! Strike out what does not apply.

9.7. Effective (useful) travel of control §'=........c.cccvevererenennne. mm

9.8. An overload protector according to paragraph 3.6. of this annex is provided/not
provided'

! Strike out what does not apply.

9.8.1. If the overload protector is fitted before the transmission lever of the control device

9.8.1.1. Threshold force of the overload protector ...........cc.ccccvennenne. Dop=N
9.8.1.2. Where the overload protector is mechanical'

! Strike out what does not apply.

............................. max. force which the inertia control device can develop
P'iax/iHo=POp_max = .......ccoccevvvrernnnnne N

9.8.1.3. Where the overload protector is hydraulic'

! Strike out what does not apply.

the pressure which the inertia control device can develop

Plmax/lh = POp_ mMax = ..o N/cm?

9.8.2. If the overload protector is fitted after the transmission lever of the control device

Pt U L B O E ny =
RIEARAR LR OB Ay =

VHE LA Wb O HKIET 5,

9.2. FHBIIK = oo N
9.3, I RJEMESID| = oo N
9.4, FERZEFIIIDy= oo, N
9.5. JTDOBIMEKA= oo, N
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9.8.2.1. Threshold force on the overload protector where the overload protector is
mechanical'

Dop-iHo =
where the overload protector is hydraulic'

! Strike out what does not apply.

9.8.2.2. Where the overload protector is mechanical’

! Strike out what does not apply.

max force which the inertia control device can develop
P = Pop max =
9.8.2.3. Where the overload protector is hydraulic'

! Strike out what does not apply.

the pressure which the inertia control device can develop
P'max = Pop_max =
10. The control device described above complies / does not comply' with the requirements
of paragraphs 3, 4 and 5 of this annex.

! Strike out what does not apply.

Signed: ....cocvveverieieeeenen. Date: ..oooveeveeeeeeee

11. This test has been carried out and the results reported in accordance with relevant

provisions of Annex 12 to Regulation No. 13 as last amended by the series of amendments.

Technical Service® carrying out the test

* To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively, a separate Approval Authority authorization issued
with the report.

Signed: ....coooveverieeieeenen, Date: oo

12. Approval Authority’
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* To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively, a separate Approval Authority authorization issued
with the report.

Signed: ....coooveverieeieeenen, Date: oo

Annex 12 - Appendix 3

Test report on the brake

1. Manufacturer

2. Make

3. Type

4. Permissible "maximum mass" per wheel Gy =.......ccceevevvereevennen. kg

5. Braking torque M* (as specified by the manufacturer according to paragraph 2.2.23. of
this annex) = .........ccecveveceenenne. Nm

6. Dynamic tyre rolling radius

7. Brief description
(List of plans and dimensioned drawings)
8. Diagram showing principle of brake

9. Test result:

mechanical brake!

Reduction ratio

9.1. 9.1.A.

9.2. 9.2.A.

hydraulic brake'

Reduction ratio

VOHANEERE LR LR E—OBAE ThHoTh, BIOENBLTHI L, D
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9.3.

94.

9.5.

9.6

9.6.1.

9.7.

Prescribed lift

(prescribed application travel)

An overload protector
according to paragraph 3.6. of
this annex is/is not provided'

Braking torque activating the
overload protector

! Strike out what does not apply.

9.3.A.

94.A.

9.5.A.

9.6.A.

9.6.1.A.

9.7.A.

9.8.A.

9.9.A.

Prescribed lift

(prescribed application travel) s+

An overload protector according to
paragraph 3.6. of this annex is/is
not provided'

Braking torque activating the
overload protector

FrZ= ol cm’
(for disk brakes)

Fluid volume absorption
V60 = v, cm
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? State lengths used to determine ig or i'g.
9.10. Service brake performance when the trailer moves rearwards (see figures 6 and 7 of

Appendix 1 to this annex)

9.10.1. Maximum Fig 6 braking torque M, = .........cccevverrnnene. Nm

9.10.1.A. Maximum Fig 7 braking torque M; = .........ccceevruennennen. Nm

9.10.2. Maximum permissible travel s, = .........cccccevvvrvennne. mm

9.10.2.A. Maximum permissible fluid volume absorbed V.= .........ccccvervrrnnns cm’

9.11. Further brake characteristics when the trailer moves rearwards (see figures 6 and 7 of

Appendix 1 to this annex)

9.11.1. Brake-retraction force Py, = .....oooevvvivecnnenennnn.. N

9.11.1.A. Brake-retraction pressure Por = ..eeeverveevereeeveneeenns N/em?
9.11.2. Brake characteristic rtho, = ........cccoevevveeeeennnnnnn m

9.11.2.A. Brake characteristic tho', = .......cccocvvvvvvvennnennn. m

9.12. Tests according to paragraph 7.5. of this annex (if applicable) (corrected to take

account of the rolling resistance corresponding to 0.01-g-Gy, )

9.12.1. Brake test Type-0

Test speed = ....ccevveeveniveeenne. km/h

Braking ratio = ........cccccoevevennennen. %

Control force = .......cocecvvvvvenennenne. N

9.12.2. Brake test Type-I

Test speed = ....ccevvecverveeenne. km/h
Sustained braking ratio = .........c.ccecverueennne. %
Braking time = .......ccccocevenenenene. minutes
Hot performance = ...........ccecvevenennen. %

(expressed as a percent of the above Type-0 test result in item 9.12.1.)

Control force = .......ccoovvveevveeennn... N

Yig FiglIEICHE R LR & 25EAT 5,

9.10. #EFEBIHENLIBT H L&D, ThlENEEEMHE
X7 % 2 HR)

9.10.1. X6IZI1TF 2 RHIH) F /L7 M= Nm

9.10.1.A. 7IZHR T D HKRHNE /LT M, = e, Nm
9.10.2. S RFFBATFES = v, mm

9.10.2.A. FCRFFEMIIE RV, = oo, cm’

9.11. MBI HEMNKIET D L &0, ZOMOBIEENE R, (TEk10Xe6K
U722 1)

9.11.1. 7 —FFIERLIIPy= e N

911.LA. T —FFEE LIEIPor = oo, N/em?

9.11.2. HIBHEFMED, = oo m

9.11.2.A. HIBIRFEP, = oo m

9.12. GENMTHEA) AMAIDTSHEIZHE - T-3ER (0.01xgxGpll — T D
P30 RHIE BE L CHIE)

9.12.1. %A 7' — O fll#h7ER

ARERIHIE = e, km/h

CARBHRN, k1 D6 X T

9.12.2. #A 7 — 1 fll#hER
AREBRIHIE = e, km/h
BREtHIEIR = %
HJERIRERE] = o o7
P RFRIEIPMERE = o %
(RO ISR L2 A 7 — O RBROFERICT 2 EHSFE (%) & LT
=T, )



10. The above brake does / does not' conform to the requirements of paragraphs 3 and 6 of
the testing conditions for vehicles fitted with inertia braking systems described in this
annex.

The brake may / may not' be used for an inertia braking system without an overload
protector.

! Strike out what does not apply.

Date:

Signature:

11. This test has been carried out and the results reported in accordance with relevant
provisions of Annex 12 to Regulation No. 13 as last amended by the .... series of
amendments.

Technical Service® carrying out the test

* To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively, a separate Approval Authority authorization issued
with the report.

Date:

Signature:

12. Approval Authority’

* To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively, a separate Approval Authority authorization issued
with the report.

Date:

Signature:

Annex 12 - Appendix 4
Test report on the compatibility of the inertia brake control device, the transmission

and the brakes on the trailer
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1. Control device .......ccoeevevvrevenennen. described in the attached test report (see Appendix 2 to
this annex)

Reduction ratio selected:

! Strike out what does not apply.

> State lengths used to determine i, or i'y.

(shall be within the limits specified in paragraphs 8.1. or 8.2. of Appendix 2 to this annex)
2. Brakes

described in the attached test report (see Appendix 3 to this annex)

3. Transmission devices on the trailer

3.1. Brief description with diagram showing principle

3.2. Reduction ratio and efficiency of the mechanical-transmission device on the trailer

? State lengths used to determine ig or i'g.

eta H1' =

! Strike out what does not apply.

4. Trailer

4.1. Manufacturer

4.2. Make

4.3. Type

4.4. Type of drawbar connection: trailer with rigid drawbar/multi-axled trailer with pivoted
drawbar’

! Strike out what does not apply.

4.5. Number of brakes n =

4.6. Technically permissible maximum mass GA = .........ccccoecveeveruennen. kg
4.7. Dynamic tyre rolling radius R = ..........cccccevveenes m

4.8. Permissible thrust on coupling

1o BRERERE AT ORBREAE L ORMHRIOfH 822 2 1R)
RE LT EOE
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Dy iGIEICE o T R S EFEA,
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4.2. HfE
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4.5. HilEhEEE DHn =
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D*=0.10 2 GA" = oo, N

or

D*=0.067 2 GA' = coevoeveeeeeeeeee. N

! Strike out what does not apply.

4.9. Required braking force B* =0.50 g GA= .c.cocvverevencncnecnnee N
4.10. Brake force B=0.49 g GA = .eoveevvvveeerreeene N

5. Compatibility - Test results

5.1. Force threshold 100. KA/(g . G») =

(shall be between 2 and 4)

5.2. Maximum compressive force 100 . D/(g . G4) =

(shall not exceed 10 for trailers with rigid drawbar, or 6.7 for multi-axled trailers with

pivoted drawbar)

5.3. Maximum tractive force 100 . D,/(g . G4) =
(shall be between 10 and 50)

5.4. Technically permissible maximum mass for inertia control device

(shall not be less than G,)

5.5. Technically permissible maximum mass for all of trailer's brakes
Gg=n Gg,=
(shall not be less than G,)

5.6. Braking torque of the brakes

n-M*/AB-R)=

(shall not be less than 1.0)

5.6.1. An overload protector within the meaning of paragraph 3.6. of this annex is / is notl
fitted on the inertia control device / on the brakes'

! Strike out what does not apply.

D*=0.10 8 GA"= coooooeeeeeeeee, N

X%

D*=0.067 2 GA' = coovvevreeeeeeeeeen, N

VEE LW OEHKIET S,

49, FRENDHIFEIB* =050 2 GA= coovvevveeeeeeerrn N
4.10. HEI) B=049 g GA= woevovveerererererennn, N

5. BEME—RBRER
5.1. JIOBME100xK /(gxGp) =
CrH4DMTHD Z L)
5.2. e KJEAE71100xD,/(gxGy) =
(BER Fa— =& L& LI s | HoGIX102 B 1 Vv &, XL, v
Ry ME R a— =% Lo B8RO HE 2 b O HOBEIE. 6.7%i
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5.3. I RFEF| 11100xD,/(gxGy) =
(10225500 TH D Z &)
TEPERE R E O . BRI W RE R I KE &

(GAETHD Z L)

5.5. WAL HOMEIERE 2 TICB W T, BIRIIC A rTRe /e e NS &
(GpAETHD Z L)

5.6. fHIENAEE AR OHIE) Fr s
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5.6.1.1. where the overload protector is mechanical on the inertia control device'

! Strike out what does not apply.

n- p* ffl(iHl *MNui - Poas)™ oo
(shall not be less than 1.2)

5.6.1.2. where the overload protector is hydraulic on the inertia control device'

! Strike out what does not apply.

P*/ Plmax =

(shall not be less than 1.2)

5.6.1.3. if the overload protector is on the inertia control device:
threshold force Dop/D* =

(shall not be less than 1.2)

5.6.1.4. if the overload protector is fitted on the brake:

threshold torque n - Mo, /(B - R)= ...

(shall not be less than 1.2)

5.7. Inertia braking system with mechanical transmission device'
! Strike out what does not apply.

5.7.1.

TH = IHo * LHI = ceeveeereeeeeaneenieneenneeaeeesecenees

5.7.2.

MET NHo * THHL T oeeerrrrmrmrmaaeermemnieereeenenenens

5.7.3.

[BR } ]
—"['l.PO *72
p (D -K)my

(shall not be greater than: iy)
5.7.4.

5.6.1.1. A HBA (L3S 23 T dh - T BRI B EERE Rk 58"

1

=

FU LW DEHRIET 5,
DXP* /(i N1 %P ) = eoeeeeeeeeeeeeeeeeeene

(12 ETHBZ &)

5.6.1.2. IBAHBE IEERE NHTER Th - T, BB EER ik 558"

VS LA O ZHIET 5,

(12 ETHBZ &)

5.6.1.3. AP I E S BRI EREE LI H D 5E

BHD,,/D* =
(12 ETHhHB &)

5.6.1.4. WA IEEEE S HlEEEEAKIZEY (1T 5 TW D54

V2 BENXMop/(BXR) = ...
(128l kEThr &)

5.7. BB EESE E & b O E M B E
VL LAV DA 5,

5.7.1.

TH = IHoXTH] = cevverenrenvenennenennencenes

5.7.2.

NH = NHoXTIHI = evererrrreeernieeenenennnnns
5.7.3.

P (D -K)X 1]”

(WA FThHDH L)
5.7.4.



B -ig
(shall not be less than: i)
5.7.5. Ratio s'/iy =
when the trailer moves rearward (shall not be greater than: s;)
5.7.6. Braking torque when the trailer moves rearward including rolling resistance
008-g-Gp-R= ... Nm
(shall not be greater than: n - M,)
5.8. Inertia braking system with hydraulic transmission device'
! Strike out what does not apply.
5.8.1. ip/Fyz =
5.8.2.

{B_R } 1
r+pu . #* T
n.p (D -K).my,

(shall not be greater than: i,/Fyz)
5.8.3.

2Sg-n-Fﬁng

(shall not be less than: iy/Fyz)

5.8.4.s/ip=

(shall not be greater than travel of master cylinder actuator as specified in paragraph 8.2. of
Appendix 2 to this annex)

5.8.5. Ratio s'/Fyyz =

when the trailer moves rearward (shall not be greater than: Vr)

5.8.6. Braking torque when the trailer moves rearward including rolling resistance

(g ETchsdz &)
5.7.5. tbs'iy =
PRSI EOZIER AT THDHZ L)
5.7.6. B3 D LA B Lo, PRSI HORIBROMHE) L Lo
0.08XgXGAXR = oo Nm
(ML FTHh b Z &)
5.8. WRIERIREELEE & b D E M B E
VM LW O EHIET S,
5.8.1.1/Fyz =
5.8.2.

BxR 1
’ "]‘J” xai
nxp (D -K)xny

(i/FuzZBEL FTHDHZ L)
5.8.3.

’

S

25y XN xFrz X1y

(gFu Pl E T D b)
5.8.4. sliy =

(CRBRI, (RO E SN TND, v AZ— ) X —{EH)

BUTTHLZ L)

5.8.5. tbs'/Fuz=

WG EO%IBRE (VIELFCThHD Z L)
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008-g-GA-R= ... Nm
(shall not be greater than: n - M;)

6. Differential travel at park brake compensator
6.1.1. Maximum permissible compensator travel (forward) s.;= mm
6.1.2. Maximum permissible compensator travel (rearward) s., = mm
6.1.3. Maximum permissible differential compensator travel s.q= mm
7. The inertia braking system described above complies/does not comply ' with the
requirements of paragraphs 3. to 10. of this annex.
! Strike out what does not apply.
Signature .........cceeveveeeeennnne Date ...ccoooveveeieieeee
8. This test has been carried out and the results reported in accordance with relevant
provisions of Annex 12 to Regulation No. 13 as last amended by the .... series of
amendments.
Technical Service® carrying out the test
* To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively, a separate Approval Authority authorization issued
with the report.
Signature .........cceeveveeeeennnnne Date ...cooooveveeeieeeee
9. Approval Authority’

* To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively, a separate Approval Authority authorization issued

with the report.

Signature .........cceeveveeeeennnne Date ...ccoooveveeieiieeene

0.08XgXGAXR = ..o Nm

(ML T THBHZ L)

6. N—F 7T L —XOMEEEICIIT I TRE
6.1.1. FIELEE O RFFAITRE (ATHE) sy= mm

6.1.2. fiFEEE ORKFEITRE (218) so= mm
6.1.3. fHIEEE DR KFRITRE = mm
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