Annex 19
Performance testing of braking system components
Part1 -
Performance testing of trailer braking components
1. General
Part 1 defines the test procedures applicable in defining the performance of the following:
1.1.1. Diaphragm brake chambers (refer to paragraph 2.).
1.1.2. Spring brakes (refer to paragraph 3.).
1.1.3. Trailer brakes - cold performance characteristics (refer to paragraph 4.).
1.1.4. Anti-lock braking systems (refer to paragraph 5.)
Note: Procedures for determining the fade test performance for trailer brakes and automatic
brake wear adjustment devices are defined in Annex 11 of this Regulation.
1.1.5. Vehicle stability function (refer to paragraph 6.).
1.2. The above test reports may be used in conjunction with the procedures defined in
Annex 20 to this Regulation or at the time of evaluating a trailer which is being subject to
actual performance requirements defined for the respective trailer.
2. Performance characteristics for diaphragm brake chambers
2.1. General
2.1.1. This section defines the procedure by which the thrust/stroke/pressure characteristics
are determined for diaphragm brake chambers which are used in compressed air braking
systems! to generate forces required in brakes with mechanical actuation.

! Other brake chamber designs may be approved upon presentation of equivalent
information.
For the purpose of this verification procedure, the service brake section of a combined
spring brake actuator is considered to be a diaphragm brake chamber.
2.1.2. The verified performance characteristics declared by the manufacturer shall be used

in all calculations relating to the brake compatibility requirements of Annex 10, the Type-0
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cold service braking performance requirements of Annex 20 and the determination of the
available actuator stroke with respect to the verification of the hot performance of Annex
11.

2.2. Test procedure:

2.2.1. Zero datum position of the brake chamber is to be taken as the non-pressurized
position.

2.2.2.

In nominal pressure increments of < 100 kPa, through a pressure range of 100 to > 800 kPa,
the corresponding thrust generated is to be monitored over the full stroke range available
for a stroke displacement rate of 10 mm/s or a stroke increment of < 10 mm and whilst not
permitting the applied pressure to deviate +/-5 kPa.

2.2.3. For each pressure increment the corresponding average thrust (Tha) and the effective
stroke (sp) will be determined as per Appendix 9 of this annex.

2.3. Verification

With reference to Appendix 1 of this annex, paragraphs 3.1.,3.2. and 3.3. and 3.4., a
minimum of 6 samples are to be tested, with a verification report being issued, providing
that the requirements of paragraphs 2.3.2., 2.3.3. and 2.3.4. below are satisfied.

2.3.2. With respect to the verification of average thrust (Tha) - f(p), a graph defining the
acceptable performance variation shall be constructed following the model shown in
diagram 1, which is based on the manufacturers declared thrust to pressure relationship.
The manufacturer shall also define the category of trailer for which the brake chamber may
be used and the corresponding tolerance band applied.

2.3.3. It shall be verified that the pressure (pis) required to produce a pushrod stroke of 15
mm from the zero datum position with a tolerance of +/-10 kPa by following one of the
following test procedures:

2.3.3.1. Utilizing the declared function of thrust (Tha) - f(p) the brake chamber threshold

pressure (pis) shall be calculated when Thu = 0. It shall then be verified that when this
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threshold pressure is applied a pushrod stroke as defined in paragraph 2.3.3. above is
produced.

2.3.3.2. The manufacturer shall declare the brake chamber threshold pressure (pis) and it
shall be verified that when this pressure is applied the pushrod stroke defined in paragraph
2.3.3. above is produced.

2.3.4. With respect to the verification of effective stroke (sp) - f(p), the measured value
shall not be less than - 4 per cent of the s, characteristics at the manufacturer's declared
pressure range. This value shall be recorded and specified in paragraph 3.3.1. of Appendix
1 to this annex. Outside of this pressure range the tolerance may exceed - 4 per cent.
Diagram 1
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2.3.5. The test results recorded shall be reported on a form, a model of which is shown in
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Appendix 2 to this annex and shall be included with the verification report, detailed in
paragraph 2.4.

2.4. Verification report:

2.4.1. The manufacturer's declared performance characteristics, verified by the test results

recorded in accordance with paragraph 2.3.2., shall be reported on a form, a model of which
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is shown in Appendix 1 to this annex.
3. Performance characteristics for spring brakes
3.1. General:
3.1.1. This section defines the procedure by which the thrust/stroke/pressure characteristics
are determined for spring brakes? that are used in compressed air braking systems to
generate forces required in brakes with mechanical actuation.

2 Other spring brake designs may be approved upon presentation of equivalent
information.
For the purpose of this verification procedure, the spring brake section of a combined
spring brake actuator is considered to be a spring brake.
3.1.2. The performance characteristics declared by the manufacturer shall be used in all
calculations relating to the parking braking performance requirements of Annex 20.
3.2. Test procedure:
3.2.1. Zero datum position of the spring brake chamber is to be taken as the fully
pressurized position.
3.2.2. In nominal stroke increments of < 10 mm, the corresponding thrust generated is to be
monitored over the full stroke range available at zero pressure.
3.2.3. The pressure shall then be gradually increased until the stroke is 10 mm from the
zero datum position, and this pressure, defined as the release pressure, shall be recorded.
3.2.4. The pressure shall then be increased to 850 kPa, or the maximum working pressure
declared by the manufacturer, whichever is lower.
3.3. Verification:
3.3.1. With reference to Appendix 3, items 2.1., 3.1., 3.2. and 3.3., a minimum of 6 samples
shall be tested, with a verification report being issued providing the following conditions
are met:
33.1.1.

Over a range of stroke from 10 mm to 2/3 of the maximum stroke, no one result, measured

PEIZDWT, ARIFRIOAHER I A Z B L 72 EX
3. A7V 7T L—% DR
1. — B
3010 ARRIETIE, BBAIEENC X 2 hiBhdeE
W2 RERFELEE NN AT 7T L—FHTD
7 SIENRE AR ET D FIEZED D,
AEDOIEREZR—ETHIE, TOMDORAT Y 77 L —FF5 LA 5 2 &2
TE 5,
ZORBGEFIEIZIR W T, EEEAT Y 77 L— S EEdEE
T, ATV T T —F L Bde T,
3.1.2. A—J =0 W Lo MEReRrte 2. BERI2000 BT Bl @ 146
FHHERICHWS Z &,
3.2. BRFIHE
321, A7 Y 7T L—%F ¥ o0 u LEE L, B
ELTHRAT 2,
322, AFFA br—7 Z10 mmATH T OWMEETnE, BrENIZBWTHAT
X5 7NVA br—sFHICbhZ o T, AR L CRAET HHEN BT 5,
323, WIZ, A br—7 BB a LM ED D10 mmiCE D £ THENER~LICERE
¥, ZOES) MBRIENEERT D) Zilskd b,

CEEHETDH L,

BRIV L SN ERETHED
W, HEH /A e —

DAT Y 7T —

ERMRICET 2 2TO

RS Do T fE

3.2.4. RIZ, 850 kPa X i A — W —NH4E Lz KEAEDOWT MRV E T,
Eh%E ERESES,
3.3. HRAE

33.1 AHER3D2.1H, 3.1, 32BHE OB 3HITH L, A7 < & be DU 2 R
THbDLE L, ROFMZTZ L TWDFIZOWTHRIEREEEZFITT 5 2 &

3.3.1.1.
10 mm»HHRKRKA hr—27 D23FETOA hr—7#@HIZBWT, 3.228ICE-> T



in accordance with paragraph 3.2.2., deviates by more than 6 per cent from the declared
characteristics.
3.3.1.2.

No one result, measured in accordance with paragraph 3.2.3., exceeds the declared value.

3.3.1.3.

Each spring brake continues to function correctly after completion of the test in accordance
with paragraph 3.2.4.

3.3.2. The test results recorded shall be reported on a form, a model of which is shown in
Appendix 4 to this annex, and shall be included with the verification report detailed within
paragraph 3.4.

3.4. Verification report:

34.1.

The manufacturer's declared performance characteristics, verified by the test results
recorded in accordance with paragraph 3.3.2., shall be reported on a form, a model of which
is shown in Appendix 3 to this annex.

4. Cold performance characteristics for trailer brakes

4.1. General:

4.1.1. This procedure covers the testing of the "cold" performance characteristics of air
operated S cam and disc brakes? fitted to trailers.

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

4.1.2. The performance characteristics declared by the manufacturer shall be used for all
calculations relating to the braking compatibility requirements of Annex 10 and to the
Type-0 cold service braking and parking braking performance requirements of Annex 20.
4.2. Brake factor and brake threshold torque

4.2.1. The preparation of the brake shall be in accordance with paragraph 4.4.2. of this
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anncx.

4.2.2. The brake factor is determined by using the following formula:

B:

_ A Output torque

A Input torque

and shall be verified for each of the lining or pad materials specified in paragraph 4.3.1.3.

4.2.3. The brake threshold torque shall be expressed in a manner that remains valid for
variations of brake actuation and is denoted by the symbol C,.

4.2.4. The values of BF shall remain valid for variations of the following parameters:
4.24.1.

Mass per brake up to that defined in paragraph 4.3.1.5.

4.2.4.2. Dimensions and characteristics of external components used to actuate the brake.

4.2.4.3. Wheel size/tyre dimensions.

4.3. Information document

4.3.1. The brake manufacturer shall provide the Technical Service with at least the
following information:

4.3.1.1. A description of the brake type, model, size etc.

4.3.1.2. Details of the brake geometry

4.3.1.3. The make and type of brake lining(s) or brake pad(s)

4.3.1.4. The brake drum or brake disc material

4.3.1.5. The maximum technically permitted mass for the brake

4.3.2. Additional information

4.3.2.1. Wheel and tyre sizes to be used for the test
4.3.2.2. The declared brake factor Br

4.3.2.3. The declared threshold torque Co gec

4.4, Test procedure
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4.4.1. Preparation

4.4.1.1. A graph defining the acceptable performance variation shall be constructed,
following the model shown in diagram 2, using the manufacturers declared brake factor.
4.4.1.2. The performance of the device used to actuate the brake shall be calibrated within
an accuracy of 1 per cent.

4.4.1.3. The dynamic tyre radius at the test loading shall be determined as prescribed for the
test method.

4.4.2. Bedding in (burnishing) procedure

4.4.2.1. In the case of drum brakes the tests shall start with new brake linings and new
drum(s), the brake linings shall be machined to achieve the best possible initial contact
between the linings and drum(s).

4.4.2.2. In the case of disc brakes the tests shall start with new brake pads and new disc(s),

machining of the pad material shall be at the discretion of the brake manufacturer.

4.4.2.3. Make 20 brake applications from an initial speed of 60 km/h with an input to the
brake theoretically equal to 0.3 TR/Test Mass. The initial temperature at the lining/drum or

pad/disc interface shall not exceed 100 degrees C before each brake application.

4424
Carry out 30 brake applications from 60 km/h to 30 km/h with an input to the brake equal
to 0.3 TR/Test Mass and with a time interval between applications of 60 s*. The initial
temperature at the lining/drum or pad/disc interface on the first brake application shall not
exceed 100 degrees C.

4 If the track test method or the rolling road test methods are to be utilized, energy inputs
equivalent to those specified shall be used.
4.4.2.5. On completion of the 30 brake applications defined in paragraph 4.4.2.4. above and
after an interval of 120 s carry out 5 brake applications from 60 km/h to 30 km/h with an
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input to the brake equal to 0.3 TR/Test Mass and with an interval of 120 s between
applications®.

* If the track test method or the rolling road test methods are to be utilized, energy inputs
equivalent to those specified shall be used.
4.42.6.
Make 20 brake applications from an initial speed of 60 km/h with an input to the brake
equal to 0.3 TR/Test Mass. The initial temperature at the lining/drum or pad/disc interface

shall not exceed 150 degrees C before each brake application.

4.4.2.7. Carry out a performance check as follows:

4.4.2.7.1.

Calculate the input torque to produce theoretical performance values equivalent to 0.2, 0.35
and 0.5 + 0.05 TR/Test Mass.

4.4.2.7.2. Once the input torque value has been determined for each braking rate, this value
shall remain constant throughout each and subsequent brake applications (e.g. constant
pressure).

4.4.2.7.3.

Make a brake application with each of the input torques determined in paragraph 4.4.2.7.1.
from an initial speed of 60 km/h. The initial temperature at the lining/drum or pad/disc
interfaces shall not exceed 100 degrees C before each application.

4428.

Repeat the procedures defined in paragraphs 4.4.2.6. and 4.4.2.7.3. above, where paragraph
4.4.2.6. is optional, until the performance of five consecutive non monotonic measurements
at the 0.5 TR/(Test Mass) constant input value has stabilized within a tolerance of minus 10
per cent of the maximum value.

4.4.2.9. If the manufacturer can demonstrate by field test results, that the brake factor after

this bedding in state is different from the brake factor which has developed on the road,
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additional conditioning is permissible.

The maximum brake temperature, measured at the lining/drum or pad/disc interface, during
this additional bedding in procedure shall not exceed 500 degrees C in the case of drum
brakes and 700 degrees C in the case of disc brakes.

This field test shall be an endurance run with the same type and model of brake as that to be
recorded in the Annex 11, Appendix 3 report. The results of at least 3 tests in accordance
with paragraph 4.4.3.4. of Annex 19 - Part 1 conducted under the conditions of the laden
Type-0 test, during the field test, shall be the basis for determining whether further
conditioning is permissible.

The brake tests shall be documented as prescribed in Appendix 8 of this annex.

The details of any additional conditioning shall be recorded and appended to the brake
factor Br in paragraph 2.3.1. of Annex 11, Appendix 3, by specifying for instance the
following test parameters:

(a) Brake actuator pressure, the brake input torque or the brake torque of the brake
application;

(b) Speed at the beginning and the end of the brake application;

(c) Time in the case of a constant speed;

(d) Temperature at the beginning and the end of the brake application or the duration of the
brake cycle.

4.4.2.10. In the case of this procedure being carried out on an inertia dynamometer or
rolling road, unlimited use of cooling air is permitted.

4.4.3. Verification test

4.4.3.1. The temperature measured at the lining/drum or pad/disc interface shall not exceed
100 degrees C, at the start of each brake application.

4.4.3.2. The brake threshold torque shall be determined from the measured value of brake
input by reference to a calibrated input device.

4.4.3.3. The initial speed for all brake applications is 60 +/-2 km/h.
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4.434.

A minimum of six consecutive brake applications shall be made from 0.15 to 0.55 TR/(Test
Mass) at ascending increments of application pressure, followed by six brake applications
made with the same application pressures in descending increments.

4435.

For each of the brake applications in paragraph 4.4.3.4. the braking rate is calculated,
corrected to take account of rolling resistance, and plotted on the graph specified in
paragraph 4.4.1.1. of this annex.

4.5. Test methods

4.5.1. Track test

4.5.1.1. The brake performance test shall be carried out on a single axle only.

4.5.1.2. The tests shall be carried out on a straight level track, with a surface affording good
adhesion, and performed when there is no wind liable to affect the results.

4.5.1.3. The trailer shall be loaded (as closely as possible) to the maximum technically
permitted mass for each brake, however, additional mass may be added if required to
ensure that sufficient mass is over the axle under test to achieve a braking rate of 0.55

TR/(maximum technically permitted mass per brake) without wheel lock.

4.5.1.4. The dynamic rolling radius of the tyre may be verified at low speed, < 10 km/h, by
measuring the distance travelled as a function wheel revolutions, the minimum number of
revolutions required to determine the dynamic rolling radius is 10.

4.5.1.5. The rolling resistance of the vehicle combination is to be determined by measuring
the time taken for the vehicle speed to reduce from 55 to 45 km/h and the distance covered,
when tested in the same direction in which the verification test will be carried out and with
the engine disconnected and any endurance brake system disengaged.

4.5.1.6. Only the brakes of the axle under test shall be actuated and reach an input pressure

at the brake input device of 90 +/-3 per cent (after maximum build up time of 0.7 s) of its
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asymptotic value. The test shall be carried out with the engine disconnected and any
endurance braking system disengaged.

4.5.1.7. The brakes shall be closely adjusted at the start of the test.

4.5.1.8. The brake input for the purpose of calculating the brake threshold torque shall be
determined by lifting the wheel and gradually applying the brake whilst the wheel is rotated
by hand until resistance is detected.

4.5.1.9. The final speed v, shall be determined in accordance with Annex 11, Appendix 2,
paragraph 3.1.5.

4.5.1.10. The braking performance of the axle under test shall be determined by calculating
the deceleration determined from a direct measurement of velocity and distance between
0.8 vi and v,, where v; shall not be less than 0.1 v;. This shall be deemed to be equivalent
to the mean fully developed deceleration (MFDD) as defined in Annex 4 above.

4.5.2. Inertia dynamometer test

4.5.2.1. The test shall be carried out on a single brake assembly.

4.5.2.2. The test machine shall be capable of generating the inertia required by paragraph
4.5.2.5. of this annex.

4.5.2.3. The test machine shall be calibrated for speed and brake output torque within an
accuracy of 2 per cent.

4.5.2.4. The instrumentation for the test shall be capable of providing at least the following
data:

4.5.2.4.1. A continuous recording of brake application pressure or force.

4.5.2.4.2. A continuous recording of brake output torque.

4.5.2.4.3. A continuous recording of the temperature measured at the lining/drum or
pad/disc interface.

4.5.2.4.4. Speed during the test.

4.5.2.5. The inertia (It) of the dynamometer shall be set as close as possible, with +/-5 per

cent tolerance, including the internal friction of the dynamometer, to that part of the linear

BRI, JRENE AU 0 BE L7 REE T, MBLHIENEE 2 — )T PISAT O

4.5.1.7. REROBHAAREC, Sl BE AR Z i IERICHHE 5 2 &,

4.5.1.8. HIBHBIME bV 7 ZHET D720 OHBIA L, HlgA EE, Higsd T
B SE2N 0, AR SN D E THhRAIZHENZ T2 Z LI XV ikiET
5,

4.5.1.9. FAHIEE V1T, BRI, FHER2D3.1.5HIZ7E > TRET D,

4.5.1.10. FRBH RO HENEGEIL, 0.8v1 & vaD T I TR Je OV % B 12
HIE L CRESNIEEZHAE L TRET S (Z0E X, w0l viBl ke
%) . ZOfEix, EEMA4TED b EtafiEGEE (MFDD) L Rl—TH D
R AN B

4.5.2. XA €A —XRkBR

4521, RBRIZ, 1oofBESEAET £ 7 VI LTEmT 5,

4.52.2. FREREEWIL. ARHFO4525HTER SN AR ESHE L LN TE
HZk,
4.52.3. FREREEMROEE K OHIBH ) bV 7 & 2% DREE CIRIET 52 &,
4.5.2.4. BB EHAR R
ANSYANAN
4524.1.
45242,
45243,

I, AR L bROT —F EFLERT H T ENTERITIUR

FIBHIER O E S T H D, Eg R 72 ik,
HlEh S b v 7 OuEfR 72 Rl ek,

FTA =27/ KT LXEI Ry KT ¢ 27 QA
D, A 22 FE Rk,

45244 RERPORE,

4525 XA FTEA=ZOENE () X, KRS T, ¥ A FTEA—ZONEE
BERZOE5%DRFET, 0.55TR/ (BANMICHIA SN KE &) OMERICH

BWTHEIND



inertia of the vehicle acting upon one wheel necessary for a performance of 0.55
TR/(maximum technically permitted mass) according to the following formula:
I =Py R
Where:
It = actual rotary inertia (kgm?),
R = tyre rolling radius defined by the formula 0.485 D,
D=d+ 21’
5 Quter diameter of tyre, as defined in Regulation No. 54.
d = rim diameter conventional number (mm),
H = Nominal section height (mm) = S; x 0.01 Ra,
Si = Section width (mm),
R, = nominal aspect ratio,

P4 = Maximum technically permitted mass/brake as defined in paragraph 4.3.1.5.

4.5.2.6. Cooling air at ambient temperature may be used, flowing at a velocity not
exceeding 0.33 v over the brake in a direction perpendicular to its axis of rotation.
4.5.2.7. The brake shall be closely adjusted at the start of the test.

4.5.2.8. The brake input for the purpose of calculating the brake threshold torque shall be
determined by gradually applying the brake until the onset of brake torque generation is
observed.

4.5.2.9. The brake performance shall be determined by applying the following formula to

the measured brake output torque

M

braking rate =

Where:
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M; = Average brake output torque (Nm) - based on distance,

g = deceleration due to gravity (m/s?).

The average brake output torque (M) shall be calculated from the deceleration determined
from a direct measurement of velocity and distance between 0.8 v; and 0.1 v;. This shall be
deemed to be equivalent to the mean fully developed deceleration (MFDD) as defined in
Annex 4 above.

4.5.3. Rolling road test

4.5.3.1. The test will be carried out on single axle with one or two brakes.

4.5.3.2. The test machine shall have a calibrated means of imposing load to simulate the
required mass for the brake(s) to be tested.

4.5.3.3. The test machine shall be calibrated for speed and brake torque within an accuracy
of 2 per cent taking into account the internal friction characteristics. The dynamic rolling
radius of the tyre (R) shall be determined by measuring the rotational speed of the rolling
road and the unbraked wheels of the axle under test at a speed equivalent to 60 km/h, and

calculated by the formula
R = RR 2
nw

Where:
Rr = radius of the rolling road
np = rolling road (rotational) speed
ny = rotational speed of the unbraked wheels of the axle
4.5.3.4. Cooling air at ambient temperature may be used, flowing at a velocity not
exceeding 0.33 v over the brake(s).
4.5.3.5. The brake(s) shall be closely adjusted at the start of the test.
4.5.3.6. The brake input for the purpose of calculating the brake threshold torque shall be
determined by gradually applying brake(s) until the onset of brake torque generation is

observed.
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4.5.3.7. The brake performance shall be determined by measuring the brake force at the
periphery of the tyre calculated to braking rate, taking into account the rolling resistance.
The rolling resistance of the loaded axle will be determined by measuring the force at the
periphery of the tyre at a speed of 60 km/h.

The average brake output torque (M) shall be based on the measured values between the
moment the application pressure/force reaches its asymptotic value from the onset of
pressure rise at the brake input device and when the energy input has reached the value Weg
that is defined in paragraph 4.5.3.8.

4.5.3.8. For determining the braking rate an energy input Weo equivalent to the kinetic

energy of the corresponding mass for the brake under test when braked from 60 km/h to
standstill, shall be taken into account.
Where:
- We0)
We, = & F, x v xdt
4.5.3.8.1.

If the test speed v cannot be maintained at 60 +/-2 km/h during the measurement of the
braking rate according to paragraph 4.5.3.8., the braking rate shall be determined from the
direct measurement of brake force Fp and/or brake output torque M, so that the
measurement of this/these parameter(s) are not affected by the dynamic forces of the inertia
mass of the rolling road test machine.

4.6. Verification report

4.6.1. The manufacturer's declared performance characteristics, verified by the test results
recorded in accordance with paragraph 4.4.3. above, shall be reported on a form, a model of
which is shown in Appendix 3 to Annex 11.

5. Anti-lock braking systems (ABS)

5.1.General

5.1.1. This paragraph defines the procedure to determine the performance of a trailer anti-
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lock braking system.

5.1.2. Tests carried out on trailers of category O4 will be deemed to cover the requirements
for trailers of O; category.

5.2. Information document

5.2.1. The manufacturer of the ABS shall supply to the Technical Service an Information
Document of the system(s) requiring performance verification. This document shall contain
at least the information defined in Appendix 5 to this annex.

5.3. Definition of test vehicles

5.3.1. Based on the information supplied in the information document, in particular the
trailer applications defined in paragraph 2.1. of Appendix 5, the Technical Service shall
carry out tests on representative trailers having up to three axles and equipped with the
respective anti-lock braking system/configuration. Additionally, when selecting trailers for
evaluation consideration shall also be given to the parameters defined in the following
paragraphs.

5.3.1.1. Suspension type: the method of evaluating the performance of the anti-lock braking
system relative to the suspension type will be selected in the following way:

Semi-trailers: for each suspension group e.g. balanced mechanical etc. a representative
trailer shall be evaluated.

Full trailers: Evaluation to be carried out on a representative trailer equipped with any one
suspension type.

5.3.1.2. Wheelbase: for semi-trailers the wheelbase shall not be a limiting factor, but for
full trailers the shortest wheelbase shall be evaluated.

5.3.1.3. Brake type: approval shall be limited to S cam or disc brakes but should other types

become available then comparative testing may be required.

5.3.1.4. Load sensing device: The utilization of adhesion shall be determined with the load

sensing valve set to laden and unladen conditions. In all cases the requirements of
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paragraph 2.7. of Annex 13 to this Regulation shall apply.

5.3.1.5. Brake actuation: differentials in the level of actuation shall be recorded for
evaluation during the tests to determine the utilization of adhesion. Results obtained from
tests for one trailer may be applied to other trailers of the same type.

5.3.2. For each type of trailer under test, documentation showing brake compatibility as
defined in Annex 10 to this Regulation (diagrams 2 and 4) shall be made available to
demonstrate conformity.

5.3.3. For the purpose of the approval, semi-trailers and centre axle trailers shall be deemed
to be of the same vehicle type.

5.4. Test schedule

5.4.1. The following tests shall be conducted by the Technical Service on the vehicle(s)
defined in paragraph 5.3. of this annex for each ABS configuration taking into
consideration the application list defined in paragraph 2.1. of Appendix 5 to this annex.
However, worst case cross referencing may eliminate certain tests. If worst case testing is
actually used, this should be stated in the test report.

5.4.1.1. Utilization of adhesion - Tests shall be carried out according to the procedure
defined in paragraph 6.2. of Annex 13 to this Regulation for each ABS configuration and
trailer type, as defined in the manufacturer's information document (see paragraph 2.1. of
Appendix 5 to this annex).

5.4.1.2. Energy consumption

5.4.1.2.1. Axle loading - the trailer(s) to be tested shall be loaded so that the axle load is
2500 kg +/- 200 kg or 35 per cent +/- 200 kg of the permissible static axle load whichever
is the lower.

5.4.1.2.2. It shall be ensured that "full cycling" of the anti-lock braking system can be
achieved throughout the dynamic tests defined in paragraph 6.1.3. of annex 13 to this
Regulation.

5.4.1.2.3. Energy consumption test - The test shall be carried out according to the procedure
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defined in paragraph 6.1. of Annex 13 to this Regulation for each ABS configuration.
5.4.1.2.4. To enable trailers submitted for approval to be checked for conformity to the anti-
lock energy consumption requirements (see paragraph 6.1. of Annex 13), the following
checks shall be carried out:

5.4.1.2.4.1. Prior to the commencement of the energy consumption test (paragraph
5.4.1.2.3.) in the case of brakes with non integrated brake wear adjustment the brakes shall
be set to a condition where the relationship (R;) of brake chamber push rod travel (st)
against lever length (Ir) is 0.2. This relationship shall be determined for a brake chamber
pressure of 650 kPa.

Example

It =130 mm,

st at 650 kPa brake chamber pressure = 26 mm

Ri=sr/1r=26/130=0.2

In the case of brakes with integrated automatic brake wear adjustment the brakes shall be
set to the normal running clearance specified by the manufacturer.

Setting of the brakes as defined above shall be carried out when the brakes are cold (< 100
degrees C).

5.4.1.2.4.2. With the load sensing valve set to the laden condition and the initial energy
level set according to paragraph 6.1.2. of Annex 13 to this Regulation, the energy storage
device(s) shall be isolated from further supply of air. The brakes shall be applied with a
control pressure of 650 kPa at the coupling head and then released. Further applications
shall be made until the pressure in the brake chambers is the same as that obtained after
completing the tests defined in paragraphs 6.1.3. and 6.1.4. of Annex 13 to Regulation No.
13. The number of equivalent brake applications (n.r) shall be noted.

The equivalent number of static brake applications (n.) is to be recorded in the test report.
Where n. = 1.2 . ner and is to be rounded up to the nearest whole integer.

5.4.1.3. Split Friction Test - Where an anti-lock braking system is to be defined as category
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A system then all such ABS configurations shall be subject to the performance
requirements of paragraph 6.3.2. of Annex 13 to this Regulation.

5.4.1.4. Low and high speed performance

5.4.1.4.1. With the trailer set as for utilization of adhesion evaluation, verification of the
low and high speed performance shall be carried out according to paragraph 6.3.1. of
Annex 13 to this Regulation.

5.4.1.4.2. Where a tolerance exists between the number of exciter teeth and tyre
circumference, functional checks shall be carried out at the extremes of tolerance in
accordance with paragraph 6.3. of Annex 13 to this Regulation. This may be achieved by
utilizing different tyre sizes or by producing special exciters to simulate frequency
extremes.

5.4.1.5. Additional checks

The following additional checks shall be carried out with the towing vehicle unbraked and
the trailer unladen.

5.4.1.5.1. When the axle or axle group passes from a high adhesion surface (ku) to a low
adhesion surface (ki) where k> 0.5 and ky / ki> 2, with a control pressure at the coupling
head of 650 kPa, the directly controlled wheels shall not lock. The running speed and the
instant of applying the trailer brakes is so calculated that with the anti-lock braking system
full cycling on the high adhesion surface, the passage from one surface to the other being
made at approximately 80 km/h and at 40 km/h.

5.4.1.5.2. When the trailer passes from a low adhesion surface (ki) to a high adhesion
surface (ki) where ky> 0.5 and ky / ki > 2, with a control pressure at the coupling head of
650 kPa, the pressure at the brake chambers shall rise to an appropriate high value within a
reasonable time and the trailer shall not deviate from its initial course. The running speed
and the instant of applying the brakes is so calculated that, with the anti-lock braking
system full cycling on the low adhesion surface, the passage from one surface to the other

occurs at approximately 50 km/h.
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5.4.1.6. Documentation relating to the controller(s) shall be made available as required by
paragraph 5.1.5 of the Regulation and paragraph 4.1. of Annex 13 to this Regulation,
including footnote 12.

5.5. Approval report

5.5.1. An approval report shall be produced, the content of which is defined in Appendix 6
to this annex.
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6.1. General

6.1.1. This section defines a test procedure to determine the dynamic characteristics of a
vehicle equipped with a vehicle stability function consisting of at least one of the following
functions:

(a) Directional control;

(b) Roll-over control.

6.2. Information document

6.2.1. The system/vehicle manufacturer shall supply to the Technical Service an
Information Document of the control function(s) for which performance verification is
required. This document shall contain at least the information defined in Appendix 7 to this
Annex.

6.3. Definition of test vehicle(s)

6.3.1. Based on the stability control function(s) and their application(s) defined in the
manufacturer's information document the Technical Service shall carry out a performance
verification. This may include one or more dynamic manoeuvres as defined in paragraph
2.2.3. of Annex 21 to this Regulation on a trailer(s) having up to three axles which is
representative of the application(s) defined in paragraph 2.1. of the manufacturers
information document.

6.3.1.1. When selecting the trailer(s) for evaluation, consideration shall also be given to the
following:

(a) Suspension type: for each suspension group, e.g. balanced pneumatic, a trailer of that
specification shall be evaluated;

(b) Wheel base: wheel base shall not be a limiting factor;

(c) Brake type: approval shall be limited to trailers with S-cam or disc brakes but should
other types become available, then comparative testing may be required;

(d) Braking system: the braking system of the trailer(s) to be evaluated shall comply with

all of the relevant requirements of this Regulation.
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6.4. Test schedule

6.4.1. To evaluate the vehicle stability control function the tests used shall be agreed
between the system/vehicle manufacturer and the Technical Service and shall include
conditions, appropriate to the function being evaluated, that would without the intervention
of the stability control function result in loss of directional control or roll-over. The
dynamic manoeuvres, test conditions and results shall be included in the test report.

6.5. Towing vehicle

6.5.1. The towing vehicle used for evaluating the performance of the vehicle (trailer)
stability function shall have the necessary pneumatic and electrical connections and if the
towing vehicle is equipped with a vehicle stability function as defined in paragraph 2.34. of
this Regulation that function shall be disabled

6.6. Test report

6.6.1. A test report shall be produced, the content of which shall be at least that defined in

Appendix 8 to this Annex.

Part 2 —

Performance testing of motor vehicle braking components

1. General

Part 2 defines the procedures applicable in defining the performance of the following:

1.1. A vehicle stability function.

1.1.1. General

1.1.1.1. This section defines the procedure of determining the dynamic characteristics of a
vehicle equipped with a vehicle stability function as specified in paragraph 5.2.1.32. of this
Regulation.

1.1.2. Information document

1.1.2.1. The system manufacturer shall supply the Technical Service with an information
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document on the vehicle stability control function(s) for which performance verification is
required. This document shall contain at least the information defined in Appendix 11 to
this annex and shall be attached as an appendix to the test report.

1.1.3. Definition of test vehicle(s)

1.1.3.1. Based on the stability control function(s) and their application(s) defined in the
system manufacturer's information document, the Technical Service shall carry out a
vehicle based performance verification. This shall include one or more dynamic
manoeuvres as defined in paragraph 2.1.3. of Annex 21 to this Regulation on a motor
vehicle(s) which is representative of the application(s) defined in paragraph 2.1. of the
system manufacturer information document.

1.1.3.2. When selecting the motor vehicles(s) for evaluation, consideration shall also be
given to the following:

(a) Braking system: the braking system of the test vehicle(s) to be evaluated shall comply
with all of the relevant requirements of this Regulation;

(b) Vehicle category - M2, M3, N2, N3;

(c) Character of the vehicle;

(d) Vehicle configuration(s) (e.g. 4x2, 6x2, etc.): each configuration to be evaluated,

(e) Drive orientation (Left or right hand drive): not a limiting factor - evaluation not
required;

() Single front axle steering: not a limiting factor - evaluation not required (see (g) and
(h));

(g) Additional steering axles (e.g. forced steering, self-steering): to be evaluated;

(h) Steering ratio: to be evaluated - end-of-line programming or self-learning systems not a
limiting factor;

(i) Drive axles: to be taken into consideration with regard to the use (loss) of wheel speed
sensing in the determination of vehicle speed;

(j) Lift axles: lift axle detection / control and lifted condition to be evaluated,
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(k) Engine management: communication compatibility to be evaluated;

(1) Gearbox type (e.g. manual, automated manual, semi-automatic, automatic): to be
evaluated;

(m) Drive train options (e.g. retarder): to be evaluated;

(n) Differential type (e.g. standard or self-locking): to be evaluated;

(o) Differential lock(s) (driver selected): to be evaluated;

(p) Brake system type (e.g. air over hydraulic, full air): to be evaluated;

(q) Brake type (disc, drum (single wedge, twin wedge, S-cam)): not a limiting factor,

however, should other types become available, then comparative testing may be required,;

(r) Anti-lock braking configurations: to be evaluated;

(s) Wheelbase: to be evaluated

In the case where vehicles conforming to the minimum and maximum wheelbases as
specified in the information document are not available at the time of testing, minimum and
maximum wheelbase verification may be carried-out using system manufacturer test data
for real vehicles with a wheelbase within 20 per cent of the actual minimum and maximum
wheelbase vehicles being tested by the Technical Service;

(t) Wheel type (single or twin): to be covered in the system manufacturer's information
document;

(u) Tyre type (e.g. structure, category of use, size): to be covered in the system
manufacturer's information document;

(v) Track width: not a limiting factor - covered by variations in the centre of gravity
evaluation;

(w) Suspension type (e.g. air, mechanical, rubber): to be evaluated,;

(x) Centre of gravity height: to be evaluated

In the case where vehicles conforming to the maximum centre of gravity height as specified

in the information document are not available at the time of testing, maximum centre of
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gravity height verification may be carried-out utilising system manufacturer's test data for
real vehicles with a centre of gravity height within +20 per cent of the actual maximum
centre of gravity height of the vehicles being tested by the Technical Service;

(y) Lateral acceleration sensor position: installation envelop as specified by the system
manufacturer to be evaluated;

(z) Yaw rate sensor position: installation envelop as specified by the system manufacturer
to be evaluated.

1.1.4. Test schedule

1.1.4.1. To evaluate the vehicle stability control function, the tests used shall be agreed
upon between the system manufacturer and the Technical Service and shall include
conditions, appropriate to the function being evaluated, that would without the intervention
of the stability control function result in loss of directional control or roll-over control. The

dynamic manoeuvres, test conditions and results shall be included in the test report.

The evaluation shall include the following, as appropriate:

1.1.4.1.1. Additional steering axles:

Evaluate the influence by a comparison of results with the axle in its normal steering mode
and with the steering disabled so that it becomes a fixed axle, unless it is an end-of-line
programming parameter.

1.1.4.1.2. Steering ratio:

Tests to be carried-out to determine the effectiveness of any end-of-line programming or
self-learning using a number of vehicles with different steering ratios, or the approval is
restricted to the steering ratios actually tested.

1.1.4.1.3. Lift axle:

Tests to be carried-out with the lift axle in the raised and lowered conditions, with position
detection and signal transfer being evaluated to establish that the change in wheelbase has

been recognized.
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1.1.4.1.4. Engine management:

Control of the engine, or any other source(s) of motive power, to be shown to be
independent from driver demand.

1.1.4.1.5. Drive train options:

The effect of any options to be shown, e.g. retarder management to be independent of the
driver in the case of a retarder.

1.1.4.1.6. Differential type/differential lock(s):

Effect of self-locking or driver selected locking to be shown, e.g. function maintained,
reduced or switched-off.

1.1.4.1.7. Anti-lock braking configurations:

Each anti-lock braking configuration shall be tested on at least one vehicle.

If the vehicle stability function is hosted on different systems (e.g. ABS, EBS), tests shall

be carried-out on vehicles having the different hosting systems.

1.1.4.1.8. Suspension type:

Vehicles shall be selected on the basis of the suspension type (e.g. air, mechanical, rubber)
of each axle or axle group.

1.1.4.1.9. Centre of gravity height:

Tests shall be carried-out on vehicles where it is possible to adjust the centre of gravity
height so as to demonstrate that the roll-over control is able to adapt to changes in the
centre of gravity height.

1.1.4.1.10. Lateral acceleration sensor position:

The effect of the lateral acceleration sensor being installed in different positions on the
same vehicle shall be evaluated to confirm the installation envelop specified by the system
manufacturer.

1.1.4.1.11. Yaw rate sensor position:

The effect of the yaw rate sensor being installed in different positions on the same vehicle
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shall be evaluated to confirm the installation envelop specified by the system manufacturer.
1.1.4.1.12. Loading:

Vehicles shall be tested in both the laden and unladen/part laden conditions to demonstrate
that the vehicle stability function is able to adapt to differing conditions of load.

In the case of a semi-trailer tractor, tests shall be carried-out as follows:

(a) With a coupled semi-trailer, in the laden and unladen/part laden conditions, in which the
roll-over control, if fitted, has been disabled.

(b) In the solo condition (without a coupled semi-trailer or imposed load),

(c) With a load simulating the laden condition (without a coupled semi-trailer).

1.1.4.2. Evaluation of buses

As an alternative, in the case of buses, trucks having the same braking system type may be
used in the evaluation. However, at least one bus shall be included in the testing and the
subsequent report.

1.1.5. Test report

1.1.5.1. A test report shall be produced, the content of which shall be at least that defined in

Appendix 12 of this annex.

Annex 19 - Appendix 1
Model verification report form for diaphragm brake chambers
Report No
1. Identification
1.1. Manufacturer: (Name and address)
1.2. MAKE: ..vveeeeeceeececeeeeceeeeee e !
! To be marked on brake chamber, however for inclusion within the test report only the
parent part number is required, model variants need not be indicated.
1.3.
MaKE: .o !
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! To be marked on brake chamber, however for inclusion within the test report only the
parent part number is required, model variants need not be indicated.
1.4, Part nUMDET: ......cvovevvrereiieeeee e, !

To be marked on brake chamber, however for inclusion within the test report only the
parent part number is required, model variants need not be indicated.
2. Operating conditions:
2.1. Maximum working pressure:
3. Performance characteristics declared by the manufacturer:
3.1. Maximum stroke (Smax) at 6,500 KPa ..........ccooevverevereieeeeeeeeeeeee. 2
2 Identification shall be amended when changes are made which have an influence on the
performance characteristics, paragraphs 3.1., 3.2. and 3.3.
3.2. Average thrust (Tha) = £(P) oeveeeerrereeeeeeeeeeee e 2
2 Identification shall be amended when changes are made which have an influence on the
performance characteristics, paragraphs 3.1., 3.2. and 3.3.
3.3. Effective Stroke (Sp) = T (D) wovevevereerrerererereerrereieieveeeveeeeveenens 2
2 Identification shall be amended when changes are made which have an influence on the
performance characteristics, paragraphs 3.1., 3.2. and 3.3.
3.3.1. Pressure range over which the above effective stroke is valid: (see paragraph 2.3.4. of
Annex 19 - Part 1).
3.4. Pressure required to produce a push rod stroke of 15 mm (pis) based on Tha - f(p) or
declared value®*

2 Identification shall be amended when changes are made which have an influence on the
performance characteristics, paragraphs 3.1., 3.2. and 3.3.

4 For the purposes of the application of the characteristics defined in this report with
respect to Annex 10, it shall be assumed that the relationship from pis to the declared Tha -
f(p) at a pressure of 100 kPa is linear.

4. Scope of application

! —XF Y N RICERTH I, L, RBSEEICEET DB, Bl
MBS ORELEL L, ET/VOIREICET H#i2 = L,

LA, IR 1 s !

P 7= F v N RICRRT DL, 0L, RBREGEEICEE T AT, Bl
L E S OLENLEE L, BT VOIREICET HEHEEZE LA,

2. BESME

2.1, e REEAE

3. A== Lo MR e

TR

3.1. 6,500 kPalZF 1T DI KA B =7 (Smax) coovereerereereneieneseneiennenns 2

2313, 32K OBIHDOMERERFEIC BT 2R TR ER S - Ha 1T, #RER
HUYETT 52 &,

3.2 EHIHES) (Tha) = f(P) v, 2

230, 32 K UB3HOMERERFEIC BT 2 E RN LM S . FRIR
HYETT 52 &,

33. AIARE =7 (8p) (P, 2

230, 32 K UB3HOMERERFEIC BT 2 E RN LM S . FRIR
HUYETT 52 &,

33.1. LEEOFAMA br—2 WERhE R HEER - (BRI, F1ED2.34H A S
F) o

3.4.Tha - f(p)iZFS< . 15mm (pis) XITAMMED T v avy KA ha—27 &%
XD DITHERE T4,

2313, 32K OBIHDO MR IS 2 AT Ehi Sz
HUYETT 52 &,
PRI L, A EIC

T Dpish HAFMETha - fip) £ TORIRIT

N Gl

EDAEHEDOEMICHT- > Tix. 100 kPadD[EHIZE
. ETH D EIRET D,

1 A PR



The brake chamber may be used on trailers of category O3 and O4

5. Name of Technical Service/Approval Authority Conducting the test:
6. Date of test:
7. This test has been carried out and the results reported in accordance with Annex 19 to
Regulation No. 13 as last amended by the .... series of amendments.
Technical Service? conducting the test

3 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: .....ccoovevieniniennnnn. Date: ..oooveiiiieees

8. Approval Authority?

3 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: ....cccoovevieniniennnn. Date: ..oooveiieiieees

9. Test documents:

AppendiX 2, ..c.ooeeveeeiieiieeieeiens ,

Annex 19 - Appendix 2
Model reference record of test results for diaphragm brake chambers
Report No.

1. Record of test results' for part number

TL—FF % UNFEM X550 K PO RS ElIZEHTE 5

.................................................. ENAVARIAY-S

T =% F ¥ UNTEE KOs OW RS EEFOLMHTE DD
.................................................. ENAVARIAY-S

5. PR I U 7= e BREE R RE T 2 R D44 B

aﬁﬁ%%a

7. ARRBRIL, - WGEThRZE b - TIRIESGT SN @SR 135 FEHI19D#

%ﬁﬁﬁ%dw(%ﬁb\%%®ﬁ%%ﬁoko
ki S i A RS2
3 ARBAEEE L BB AI Y R DA TH-ThH, BIOBENBLTLHZ L, HDHW

I, SRS AT, BIOZR A Y HIC K B AR E A RBR R E & oA 2
ko

U 5 IR R

8. wd A Y J3

3 EREERE L ERA Y BNE DA Th-oThH, BOFENRELTHZ L, HHW
M., 2SR T BIOR Y RBIC LD ERELHABRAEE & LI f45 2
ko

B SRS = SRR

9. REREIH

FEEE2. e, .

MHEN19 — f1é62

FAX T TLT L —F%F % o N BT 3RBREROSREE LA

W ER S

(29 % RS RV O Rl



! To be created for each of the 6 samples tested.

Pressure?
p - (kPa)

Effective stroke
Sp - (mm)

Average thrust
Tha - (N)

2 Pressure "p" will be actual pressure values used in the test as defined in paragraph 2.2.2.

of this annex.

Annex 19 - Appendix 3

Model verification report form for spring brakes

Report No

1. Identification:

1.1. Manufacturer: (Name and address)

1.2. MaKE: .o !

! To be marked on the spring brake, however for inclusion within the test report only the
parent part number is required, model variants need not be indicated.

L3, TYPE: v !

! To be marked on the spring brake, however for inclusion within the test report only the

parent part number is required, model variants need not be indicated.

DR 2 i L 7zo it i O 2 E T O SAERT S,

FEA? SEHHE S BHA bu—2
p-(kPa) Tha-(N) Sp-(mm)

2Ty Tp) &k, ARHIDO22 28I E D 7o iBRIC WD EBROEME L+ 2,

BERIT9 — fF8%3

RAFY T TV =R T S RAEREEEALE

W EE S

1. kAR

L1, A—H— : (4B OFTTEH)

120 BERE s !

VAT T T =% RICRRTH I L, L, RBEGEEICER T DT,

3. :
V2FN o 7T L—% BICRRT DL, 72770, BBREEICE#E T BRI,
BB S OLEMEL L, EFVOIREICET AT L /20,



1.4. Part nUMDET: ....c.cvoveeeveeceeerereiece e !
! To be marked on the spring brake, however for inclusion within the test report only the
parent part number is required, model variants need not be indicated.
2. Operating conditions:
2.1. Maximum working pressure:
3. Performance characteristics declared by the manufacturer:
3.1. Maximum StrOKE (Smax) «eeeveeerrveecveerreessreeseesueeseessuenns
2 Identification shall be amended when changes are made which have an influence on the
performance characteristics, paragraphs 3.1., 3.2. and 3.3.
3.2. Spring thrust (Ths) = £(8) woveveveveereeeiereeeeeeeee e 2
2 Identification shall be amended when changes are made which have an influence on the
performance characteristics, paragraphs 3.1., 3.2. and 3.3.
3.3. Release pressure (at 10 mm Stroke) .........cceeeveerveeeieenienieeneeennen.
2 Identification shall be amended when changes are made which have an influence on the
performance characteristics, paragraphs 3.1., 3.2. and 3.3.
4. Date of test:
5. This test has been carried out and the results reported in accordance with Annex 19 to
Regulation No. 13 as last amended by the .... series of amendments.
Technical Service® conducting the test
3 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: ....oveerenieeee Date: ..ooeieieeee,

6. Approval Authority?
3 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

LA, FBRTETT 1 o !

P AFY T T =% RICRRT DL, L, RBREGEEICEE T BT
BB SO ELEL L, T VOIREICHET 2EHEE LR,

2. BESME

2.1, e REEAE

3. A== W U PR

3L KA R (Spax) oo 2
2310, 32H K UBIHOMRREIC BT 2 BTN FEE S a1, MRz
HUYETT 52 &,
AT iAT( NS T i ) O 2
2310, 32H K UBIHOMRREIC BT 2 BTN FEE S a1, MRz
HUYETT 52 &,
33, fRBRIES) (A R E—=210mmT) oo 2
2310, 32H K UBIHOMRREIC BT 2 BTN FEE S a1, MRz
HYETT 52 &,
4. BRI A
5. AT L WETHRZ b o TIRMESGET SN E RIS 135, 19D

WHIFEICESWTEB L., HREOREZIT-T-,
i S i A RS2

3RBRKR LR RN - DEE ThoTh, BIOENELATDH L, HDHW

I, ZHICR AT, BIOEAYFIC L D &ARE L RBRAGEE & LM+ 5 2
ko

B e, A e,

6. A JE3

3RBRIKR LR BR - DEAE ThoTh, BIOENELATH L, HDHW
I ZHUICRA T, BIORE Y RIC X 2 AGRE 2 R BRARE & 242 2



with the report. L,

Signed: .....oooierenieee Date: ..o,
B L s FAF & s
7. Test documents: 7. BRER
APPENdiX 4, ..o, , D N
Annex 19 - Appendix 4 MIRN19 — ffék4
Model reference record of test results for spring brakes AT 7T U—F OBBREROSREHE AR
Report No WEEES
1. Record of test results' for part number: L T e VZoed 2 iR A o Rk
! To be created for each of the 6 samples tested. VR Z 920 L 7—efitsl i o 22 s > 2 ET %,
Stroke? Thrust Abm—72 #
s - (mm) The- (N) s-(mm) The-(N)

2 Stroke "s" will be the actual stroke values used in the test as defined in paragraph 3.2.2. of | 2 A b=—72 [s) |, RKHID3228IZE D T-FABRICH WD FEFRDO A b — 7 8
this annex. &+ 2,
Release pressure (at 10 mm stroke) .............ccc.c........ kPa fEERES) (A P —=2710mmT) oo kPa




Annex 19 - Appendix 5

Trailer anti-lock braking system information document

1. General

1.1. Name of manufacturer

1.2. System name

1.3. System variations

1.4. System configurations (e.g. 2S/1M, 2S/2M etc.)

1.5. Explanation of the basic function and/or philosophy of the system.

2. Applications

2.1. List of trailer types and ABS configurations for which approval is required.
2.2. Schematic diagrams of the system configurations installed on the trailers defined in
item 2.1. above with consideration given to the following parameters:

Sensor locations

Modulator locations

Lift axles

Steering axles

Tube: type - bore size(s) and lengths

2.3. Relationship of tyre circumference to the resolution of the exciter, including tolerances.

2.4. Tolerance of tyre circumference between one axle and another fitted with the same
exciter.

2.5. Scope of application with respect to suspension type:

Air suspension: Any type of balanced "trailing arm" air suspension

Other suspensions: To be defined by manufacturer, model and type (balanced/unbalanced).

2.6. Recommendations on differential brake input torque (if any) in relation to the ABS

configuration and trailer axle group

BRI — f18%5

WEEFOT > Fruy s 7 L—F TV RT7 L (ABS) BT HEECE
1. — B

1.1. A =7 —D%

12. ¥ AT LDLF
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L4, VAT DAL (B 2 2S/1M, 2S2M, %)

1.5, HARBERE DRI XTI AT LD JHH,

2. HEARRE

2.1, BT &LEE LT DL HEE AR OABSHERR D U 2 K,

22, BRE2AHICHEEH L7 S | IR D i 6D, v AT SHERLOMEZE
(TRONRTA=FEZZELT-HD),

T E

EV o L —HE

SRk

A

Fa—7 X — ARKDES

2.3. XA VHNE LIRS ORRERE L OBIfR (AEEZET),

2.4, @ ONERBE AT SN TS EEE 5 LD, ZA YIEDNE,

2.5, FRMEREE ORI BEES A i kS g
T RG R T L= v 7 — A R EEEEICE T2

ZOMOFFEERE : A —h—, TET VRO (NT 2B JENT 2R |2
Ko TERT S,

2.6. ABSORERS K O 22 5| B D Hiifil 27° )L — 712§ B il EEE B AR DO AT F v
BT 5RE (FET 2%46) ([T 28



2.7. Additional information (if applicable) to the application of the anti-lock braking
system.

3. Component description

3.1.

Sensor(s)

Function

Identification (e.g. part number(s))

3.2.

Controller(s)

General description and function

Identification (e.g. part number(s))

Safety aspects of controller(s)

Additional features (e.g. retarder control, automatic configuration, variable parameters,
diagnostics)

3.3.

Modulator(s)

General description and function

Identification (e.g. part number(s))

Limitations (e.g. maximum delivery volumes to be controlled)
3.4.

Electrical Equipment

Circuit diagram(s)

Powering methods

Warning lamp sequence(s)

3.5.

Pneumatic Circuits

Braking schematics covering the ABS configurations as applied to the trailer types defined

2.7. ABSOEENC B+ A FDMDiER GEMUTHEE).

3. HEEER A
3.1.
Y-
P RE
IS (B )

3.2.

P

—WRAR A M OV RE

IS (B )

PR ORI BT 5 R
ZOMORE (B2 V2 —FHIE, BB,

(B9 BB

ARG A= BWHERE)

3.3.
T2l —#

— AR B K OV RE

WATER (B ARE )

HIRREE I (]« il S 42 e R kG =

3.4,

Cet

[E] 3% [

BB 7k

BEITOFRRY—r VA

3.5.

EAS AR

RR2 IS E O Tk S | H il A AU i S 4 2 ABSHERKC A Ml L7z, il EhEg RS



in paragraph 2.1. above.

Limitations on tube sizes and associated lengths that have an effect on system performance
(e.g. between modulator and brake chamber)

3.6. Electro Magnetic Compatibility

3.6.1. Documentation demonstrating compliance with the provisions of paragraph 4.4. of

Annex 13 to this Regulation.

Annex 19 - Appendix 6

Trailer anti-lock braking system test report

Test Report No:

1. Identification

1.1. Manufacturer of the anti-lock braking system (name and address)
1.2. System name/model

2. System(s) and Installation(s) approved

2.1. ABS configuration(s) approved (e.g. 2S/1M, 2S/2M etc.):

2.2. Range of application (type of trailer and number of axles):

2.3. Methods of powering: ISO 7638, ISO 1185 etc.

2.4. Identification of approved sensor(s), controller(s) and modulator(s):
2.5. Energy consumption - equivalent number of static brake applications.
2.6. Additional features e.g. retarder control, lift axle configuration etc.
3. Test Data and Results

3.1. Test vehicle data:

3.2. Test surface information:

3.3. Test results:

3.3.1. Utilization of adhesion:

3.3.2. Energy consumption:

3.3.3. Split friction test:

X,

VAT AOMWRIZEET D, Fa—T7 FERKOPZICHEET LIRS (BIIX,
Va2l —Z LT L —F%F ¥ O/, &) (BT S HIREIHE,

3.6. RGN

3.6.1. ABHL BHRAN3D44TEOBE ~D5E A % FEA 5 E4,

BRI 19—fF%6

WESEMDOT L Fruy 7T L—F 257 5 (ABS) (CHT 2 RBREE
BRA R R T

L. R

1.1. ABSD A — 73— (L ¥R M OVFTLE i)

1.2. VAT LADLRR/ET IV

2. BATENTZV AT A RO E

2.1. BT ST ABSORERL (B : 2S/IM, 2S/2M, %)

2.2, P (5|l O R OVE L)

2.3. BB 7L - 1SO 7638, 1SO 1185, %

24, Bl shict o —, BEEENOFE Y 2 L — 2 OfIE
25, TR X—HE - FTEDORET) & E L 725 F TOfFRIHIE) R,
2.6. TOMOR (B : V& —F OfpfEEE, FREMOMK, %)
3. BT — & KOV R

3.1, RBRE T — &

3.2. BRI BE T 5 EH

3.3, B R

3.3.1. KhAE S A IR

332, TRLFX—1HE

3.3.3. rElEEGR



3.3.4. Low speed performance:

3.3.5. High-speed performance:

3.3.6. Additional checks:

3.3.6.1. Transition from high to low adhesion surfaces:

3.3.6.2. Transition from low to high adhesion surfaces:

3.3.7. Failure mode simulation:

3.3.8. Functional checks of optional power connections:

3.3.9. Electro-magnetic compatibility

4. Limits of installatio

4.1. Relationship of tyre circumference to the resolution of the exciter:

4.2. Tolerance on tyre circumference between one axle and another fitted with the same
exciter:

4.3. Suspension type:

4.4. Differential(s) in brake input torque within the trailer axle group:

4.5. Wheel base of full trailer:

4.6. Brake type:

4.7. Tube sizes and lengths

4.8. Load sensing device application:

4.9. Warning lamp sequence:

4.10. System configurations and applications that comply with the category A requirements.
4.11. Other recommendations/limitations (e.g. location of sensors, modulator(s), lift axle(s),
steering axle(s)):

5. Date of Test:

This test has been carried out and the results reported in accordance with Annex 19 to
Regulation No. 13 as last amended by the ..... series of amendments.

Technical Service' conducting the test

!'To be signed by different persons even when the Technical Service and Approval

3.3.4. (R FREERE

3.3.5. i REERE

3.3.6. =DM ORERHEH
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3.3.6.2. 4K u BRI D & p B E A~ DOBAT
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4.1. Z A YHE LR O ERE & DR
42. [A—DONHEGHRBE O 1 SN TWAEEIY 5 LD, XA YAEDRE

4.3. FEMEHEE ORI
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4.5. 7)) L—F Oiilifh

4.6. B EE AR DR

47. Fa—TDOFERVE S
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ARRBIL, B . G E b o THRORET S i E BRI 135, BHRI9D R BL
EIZHAWTER L., #ROMEEITo72,

R T Jte B B!

VBB C R Y RNFE— DG E ThoTh, HOFENEBELTLHZ L, HDHW
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Authority are the same or alternatively, a separate Approval Authority authorization issued
with the report.
Signed: .....oooierenieee Date: ..o,

6. 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: .....oovienenieee Date: ..o,

Attachment: Manufacturer's information document

Annex 19 - Appendix 7

Vehicle (trailer) stability function information document

1. General

1.1. Name of manufacturer

1.2. System name

1.3. System variations

1.4. Control function (directional/roll-over/both) including an explanation of the basic
function and/or philosophy of the control

1.5. System configurations (where appropriate)

1.6. System identification

2. Applications

2.1. List of trailer types and configurations for which approval is required

2.2. Schematic diagrams of the respective configurations installed on the trailers defined in
item 2.1. above with consideration given to the following:

(a) Lift axles;

WX, TSR AT, BIORAT YR L 2 ARE LR E L IR 5 2
L,

Bt e, A e,

6. ﬂ‘b‘Té%l

U RBRIEES & R BN E— DA THH-TH, HOERBLTHZ L, HHWV
WX, TSR AT, BIORAT YR L 2 ARE LR E & IR M5 2
L,

B A L e HA © e,
WWATEME . A—D—lc k&R E

FEEN19 — fF%7

(BrESIEm D) ERLZEHEICETIERE

1. —R&EH

1. A= —D4FR

12. AT ADLF

1.3. Y AT LAOFESH

L4, HlfERERE CF mImIEE, v — LA — S — I W) o
ORI A FTe)

1.5. Y AT MR ST 556)

1.6. > AT L DOkHIE R

2. HEARRE

2.1. BT Z ML T DG Hm OB OO Y 2 K
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(b) Steering axles; (b) Hefeih

(c) Anti-lock braking configurations. (c) ABSDH#RK,

2.3. Scope of application with respect to suspension type: 2.3. Mmoo R A B3 2 i H kS

(a) Air suspension: any type of balanced "trailing arm" air suspension; (a) ZERAFRELEE . NT U AMD TR —U 77— A MR R EEE IR

(b) Other suspensions: individually identified by manufacturer, model and type T5HD,

(balanced/unbalanced). (b) ZDOMOFEELEE : A —h—, T AKX ENER#ENT D (T
VAR YNGR

2.4. Additional information (if applicable) to the application of the directional control 24, FIafEside — A —"— (BilS) HEBERE OB RICET 5, 2 oft

and/or the roll-over control function(s) OEH GZ4T2%55)

3. Component Description 3. R ShIZEE S B

3.1. Sensors external to the controller 3.1, BEREOHNTICH DY —

(a) Function; (a) H&nE

(b) Limitations on the location of the sensors; (b) & Y —DNLE BT 2 PRI

(c) Identification, e.g. part numbers. (c) FHITEH (B« EBaLE )

3.2. Controller(s) 3.2. EefEdtE

(a) General description and function; (a) — AR K OB RE

(b) Identification e.g. part numbers; (b) ARG (] - E )

(c) Limitations on the location of the controller(s); (c) BRAFEEE OAE BT 5 HIBRFIH

(d) Additional features. (d) Z DR

3.3. Modulators 33. EV=2L—X

(a) General description and function; (a) — AR K OBERE

(b) Identification; (b) #HIE#

(c) Limitations. (c) IR

3.4. Electrical Equipment 3.4, BRI

(a) Circuit diagrams; (a) [EIFEX

(b) Powering methods. (b) AR H1E

3.5. Pneumatic circuits 3.5. ZEKUEE]E




System schematics including anti-lock braking configurations associated with the trailer

types defined in paragraph 6.2.1. of this Annex.

3.6. Safety aspects of the electronic system in accordance with Annex 18 to this Regulation

3.7. Electro-magnetic compatibility

3.7.1. Documentation demonstrating compliance with Regulation No. 10 as required by

paragraph 5.1.1.4. of the Regulation.

Annex 19 - Appendix 8

Vehicle (trailer) stability function test report

Test Report No:

1. Identification:

1.1. Manufacturer of the vehicle stability function (name and address)
1.2. System name / model

1.3. Control function

2. System(s) and installations approved:

2.1. Anti-lock braking configurations (where appropriate)

2.2. Range of application (trailer type(s) and number of axles)
2.3. System identification

2.4. Additional features

3. Test data and results:

3.1. Test vehicle data (including the specification and functionality of the towing vehicle)

3.2. Test surface information

3.3. Additional Information

3.4. Demonstrative tests/simulations used for the purpose of evaluating the directional

control and the roll-over control as appropriate.
3.5. Test results

3.6. Assessment in accordance with Annex 18 to this Regulation

AT LMK, AKTAID6.2. 1TAIZE O oS | BRI & BE O & 5 ABS DO

Ek_\%l/él\@o

3.6. ABIHIOMAIISIC IS BT AT LD, ZAMEIZET 5 HH
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1.3. filfEHERE
2. BATENTZV AT A RO E
2.1. ABSOHERL G244 258)
PR (S | H o AR OV D)
23. VAT LD
24. ZDDOFF
3. BT — & K OER
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3.2. R E IR 2 H
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4. Limits of installation
4.1. Suspension type
4.2. Brake type
4.3. Location of components on the trailer
4.4. Anti-lock braking configurations
4.5. Other recommendations/limitations (e.g. lifting axles, steering axles, etc.)
5. Attachments
6. Date of test:
7. This test has been carried out and the results reported in accordance with Annex 19 to
ECE Regulation No. 13 as last amended by the ... series of amendments.
Technical Service! conducting 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 Authorisation issued
with the report.
Signed: ....cooovevieinieeeenn, Date: ..o

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 Authorisation issued
with the report.

Signed: .....ccoovevieiniieeenn, Date: ..o
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Symbols and definitions

4. BV A0S
4.1. FRELEE ORI

4.2. HlEhHEEARKOTIA

4.3, PEESI B I DR EKES OO E
4.4. ABSOHER,

4.5. T OMOHELE | IRFE (F]
5. IRAFSCE

6. kBRI H

7. AL, B BGTIRE b o THRORIGET SHUTZECER ERLHINEE 1375 B9
DEFEBUEICIESWTER L, #ROMEEIToT,

AR 5 Jte £ B!

U BREER BB TS R Rl —DHE ThoThH, BIOERELTHI L, HDHWV

(ZBE9 % fil PR # IR

SRR, RAEE, %)

I, ZHICR AT, BIOEAYFIC L D &ARE L RBRAGEE & LM +5 2
ko

U AT & e

8~ p‘b\j‘é)%l

ARBRIERE LR T Y RAE —DHETH-TH, MOERELTLHI L, HDHWV

I, ZHICR AT, BIOEAYFIC L D &ARE LRGSR & LM +5 2
L,

BB T s =K R

BRI — fF6%9

ERR= D QO L



Symbol Definition
Br Brake factor (input torque to output torque amplification ratio)
Threshold input torque (minimum torque necessary to produce a
Co measurable brake torque)
D Outer tyre diameter (overall diameter of an inflated new tyre)
A conventional number denoting the nominal rim diameter and
d corresponding to the diameter of the rim expressed either in inches or
mm
Fs Brake force
Nominal tyre section height (the distance equal to half the difference
f between the outer diameter of the tyre and the nominal rim diameter)
I Rotary inertia
It Brake lever length of reference test trailer
M, Average brake output torque
Equivalent number of static brake applications for the purpose of type
e approval
Ner Equivalent number of static applications obtained during testing
np Rotational speed of the rolling road
nw Rotational speed of the unbraked wheels of the axle
Py Maximum technically permitted mass for the brake
p Pressure

Bk HIEEREL () M2kt T 2 AT) v s OBEiER)

c AT bov s e (RIE ATREZRHilEh b v 27 242 C SH 5 DIZHER
BNV T)

D A XHME (22 % NI 2 A ¥ D)

q NFRY LB Z R L, A U F T mm B TR L2 U ARITHHS
ERALEUIE ¢

Fs ilEh /)

. DR A YW@ S (XA VOIMELAFRY DB & DEDHSIT
FH4 92 HAE)

I [ i A

It FEERBRICE T 2 Sl O 7 L —F LA—R S

M, B ) by

o AR DT> TD, FIEDES L5 L 22 £ TOFMHE)
A1

Ner AP, FrEDES L% L < 722 F TORFIHIENEEK

np (el 5 45 1 D [ i S

ny B 1 o> ) & A7 v B oD Bl

Py ) B2 AR U THARTAY ISP FTREZR IR &

=7




Pis

R

S

smax

ST

Tha

TH;,

TR

Vi

The pressure in the brake chamber require to produce a pushrod stroke

of 15 mm from the zero datum position.
Dynamic tyre rolling radius (calculated using 0.485D)

Nominal aspect ratio of the tyre (one hundred times the number obtained by
dividing the number expressing the nominal section height of the tyre in mm by

the number expressing the nominal section width in mm).
Ratio of st/ It
Radius of the rolling road

Section width of the tyre (linear distance between the outsides of the
sidewalls of an inflated tyre, excluding elevations due to labelling

(marking), decorations or protective bands or ribs).
Actuator stroke (working stroke plus free stroke)
Total actuator stroke

Effective stroke (the stroke at which the output thrust is 90per cent of

the average thrust Tha)

Brake chamber push rod travel of reference test trailer in mm

Average thrust (the average thrust is determined by integrating the

values between 1/3 and 2/3 of the total stroke Smax)

Spring thrust of the spring brake

Sum of braking forces at periphery of all wheels of trailer or semi-trailer
Rolling road linear speed

Initial speed, when braking starts

pis

S1

Smax

St

Tha

TH;s

TR

ProREENENS IS mmD T vy any KA Ma—7 2R A IHE
HDICHER, TL—%F % o NNOES

H A ¥ OEIfFFESLE (0.485D Z WV CEHRD)

XA X DAFFTIL (A ¥ QAT H S % mm B TEL L
TR, AFEEIE mm EAL TR L KFETES 2 L TED
BT 100 5 L2 b 0)

ST/lT D H:X
B4 5K 1 0D 8%

A Y OWmEE (EXETRE LA YOI A BT+ — O
ORI AV D, 72720, Z A YRIEOR ST FER) |
AR SRR L <XV 7 ORERITER <)

TEEEE R hr—2 (A hr—27 + X bu—7 i)
TEBNEEE DR A b —7

BHA e —7 (HAOHETIDTFEHET) Tha D 90% & 725 A b a—
7)

AR T DWHSI IO, 7L —FF ¥ 2 RDT v v a
7 R{7HE (mm)

SERIHET) CEBIHETNIE, RA P T —7 spax D 1/3 025 2/3 £TO
BB AEORTIC L > TIREENS)

AFY T L —X% DT RHES
WEES| B X T 2 b L—F OLEROIEE 030D il Eh ) o Fn

[ i S ] 0D o JEE



V2 Speed at end of braking

Energy input, equivalent to the kinetic energy of the corresponding

Wso
mass for the brake under test when braked from 60 km/h to standstill
z Braking rate of vehicle
Thrust A
90% LS >
Th ,
>
0 173 max 2/3 Sm:x.\ Sp S Stroke

~ max
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Field test documentation form as prescribed in paragraph 4.4.2.9. to this annex
1. Identification

1.1. Brake:

Manufacturer

Make
Type

Vi 1l Bl 2 B ARd 2 1) L
V2 il e a5

60 km/h 2> BN Z 20T THrIE S /7= & 20, KBt 2 Th A i)
Weo EEARICHET 2EEOIH =R VX =Y T 1L X —
A7

z H i Ol B

1’&73‘

Th 4
Th 4

¥

90%

/9 Smax 2/3 szl\ Sp S max A ha—7

BERI19 — k10

AR 04.4.2.9H D BICE-D < EHEBRICET 5 XEDOENX
1. kAR

1.1, By s E AR

A ) —

B FE

LLE=V



Model

Drum brake or disc brake!

Data to identify the tested item

Technically permissible brake input torque Crmax

Automatic brake adjustment device: integrated/non-integrated1
! Strike out what does not apply.

1.2. Brake drum or brake disc:

Internal diameter of drum or outside diameter of disc

Effective radius®
2 Applies only to disc brakes.

Thickness

Mass

Material

Data to identify the tested item

1.3. Brake lining or pad:

Manufacturer

Type

Identification

Width

Thickness

Surface area

Method of attachment

Data to identify the tested item

1.4. Actuator:

Manufacturer

Make

Size

E5 )L
RIZATL—FIT 4 A7 T L—FV
AR Ll 2 2 oo T — 4
BN EFRTRE2 7 L —F A ) L2 Conx
H BRI E - AR IR

P ZYLR2WbDOEHIET 2,

12, 7V —=F RIANTTL—FT t A7
K7 ANEBEUTT 1 A7 4ME

CEIRSES

2 F YR T V=X ORTHEAT D,
JE S

B

MHE

AR L e 2T oo 0T — %
13. 7b—%53 4 =7 XiF/ 8y F
A= —

I

Rk 1) 1

.

Ho

=

eIl

B A4 51k

RBR L7 n 2 2 7e b DT — 4
L4, {FB)LEE

A =T —

AL

A

i



Type Ltk
Data to identify the tested item AR L7 2T o e o 0T — %
1.5. Automatic brake adjustment device’ 1.5. B ) EEFE AL
3 Not applicable in the case of integrated automatic brake adjustment device. S AT O BB EFERETIEE Th S L AITE A LR,
Manufacturer A =T —
Make P
Type I
Version N— g v
Data to identify the tested item AR L7 2T o e 0T — %
1.6. Test vehicle data 1.6. RERE T — ¥
Towing vehicle: ol BEH
Identification - No. i vlESE=
Load on each axle & B 0> D A e
Trailer: &I
Identification - No. i vlESE=
Category: O,/ O3/ O4' B XSy 1 02/ 03/ 04!
full trailer / semi trailer / central axle trailer! NI —F I N—TF B E—T AL L —F!
Number of axles HUEHEL
Tyres/rims: 2AY /Y A
Twin / single! i,/ 5!
! Strike out what does not apply. PR LW O ERIET 5,
Dynamic rolling radius R laden FEHECIRIEIZ 1T D & A Y OB B AER
Load on each axle & B D0~ D A e
2. Test Data and results 2. RRT — & L OFRER
2.1. Field test: 2.1, FEHIEER
General description covering: distance travelled, time duration and location UTZETe—Ma9iii] « EATIERE, Fifeie i & OUGT
2.2. Braking test: 2.2, fillEhEER



2.2.1. Test track information
2.2.2. Test procedure

2.3. Test results:

Brake factor

Test 1

Date of test 1

Test 2

Date of test 2

Test 3

Date of test 3

Diagrams

Annex 19 - Appendix 11

Vehicle (motor vehicle) stability function information document

1. General:

1.1. Name of manufacturer

1.2. System

1.3. System variants

1.4. System options

1.4.1. Control function (directional/roll-over/both) including an explanation of the basic
function and/or philosophy of the control

1.5. System configurations (where appropriate)

1.6. System identification including software level identifier

2. Applications:

2.1. List of motor vehicles by description and configuration that are covered by the
information document

2.2. Schematic diagrams of the respective configurations installed on the motor vehicles

22.1. ABGETTIRICEE T 2 15
2.2.2. ARBRFIA
2.3, ARBRAS R
il EhER 2K
R 1
B FE i A
R2
B2 D S H
B3
RBR3 O FE i A
B4

M9 — fHeg1

Hif (HBHE) REMEICETIBEXE

1. — it

1.1, A—=H—D%F

12. ¥ AT A

1.3. Y AT LAOFESE

1.4, ¥ AT LT 2R

1.4.1. HIEKSRE I v — L g — S—HifE 7)) (EARSRE D & 0V X
XA O R A 5 T e)

1.5. Y AT LR 48T 5%5)

1.6. AT LAOHAINER (V7 bU =T O LVEBIR S & &)
2. HHIERE

2.1, B ORI IS <. BRICEO MR ABHED Y X b

22, BRE2IHICFEHS L BB EICIR ST 60D SEROBERN (FRio/~Z



defined in item 2.1. above with consideration given to the following:

(a) Lift axles

(b) Steering axles

(c) Anti-lock braking configurations

2.3. Scope of application with respect to suspension:

(a) Air

(b) Mechanical

(c) Rubber

(d) Mixed

(e) Anti-roll bar

2.4. Additional information (if applicable) to the application of the directional control and
roll-over control functions, for example:

(a) Wheelbase, track, centre of gravity height

(b) Wheel type (single or twin) and tyre type (e.g. structure, category of use, size)

(c) Gearbox type (e.g. manual, automated manual, semi-automatic, automatic)

(d) Drive train options (e.g. retarder)

(e) Differential type/differential lock(s) (e.g. standard or self-locking, automatic or driver
selected)

(f) Management of the engine or any other source(s) of motive power

(g) Brake type

3. Component Description:

3.1. Sensors external to the controller

(a) Function

(b) Limitations on the location of the sensors
(c) Identification (e.g. part numbers)

3.2. Controller(s)

A—HEEBELIZHO)

(a) F-FEih

(b) Hejitii

(c) ABSDHERL

2.3. FREEEE OB 5w A

(a) 22530

(b) HAE=

(c) T

(d) P

(e) TrFmr—/L/\—

2.4, FIAHIEHE Ovm — LA — S — (BifR) BRI BT 2. Zofh
OfF#H GEUT2%6). Bl ROEHSE,

(a) HhPE, #@PE, FOmE S

(b) EiROFE (IR SOIMEE) K O¥ A Y ORE (B : i, #AXS, ~HE)
() BEWOMX B : ~==2T )V, TaT VI T7vF, BIA—Fr~Fvr &
—h~Fv7)

(d) BIMSEROMELER (B . V&2 —4)

(e) ZAEEOR ZEBiln v 7 (- BT LT m v 7R BB UTERS
12 & 53R

(O JREWE X 132 OB F o & B

(g) HIEhEERE AR O FEH

3. WERER AL I BE T 2 R

3.1, BMEELE OIS H D o —

(a) HnE

(b) & > — OB BT B HI RS

(c) WAER (B : A ES)

3.2. HFLEE



(a) General description and function

(b) Functionality of internal sensors (if applicable)

(c) Hardware identification (e.g. part numbers)

(d) Software identification

(e) Limitations on the location of the controller(s)

(f) Additional features

3.3. Modulators

(a) General description and function

(b) Hardware identification (e.g. part numbers)

(c) Software identification (if applicable)

(d) Limitations

3.4. Electrical Equipment

(a) Circuit diagrams

(b) Powering methods

3.5. Pneumatic circuits

System schematics including anti-lock braking configurations associated with the motor
vehicle types defined in item 2.1. of this appendix

3.6. Safety aspects of the electronic system in accordance with Annex 18 to this Regulation
3.7. Electro-magnetic compatibility

3.7.1. Documentation demonstrating compliance with Regulation No. 10 as required by

paragraph 5.1.1.4. of this Regulation

Annex 19 - Appendix 12

Vehicle (motor vehicle) stability function test report
Test Report No.:

1. Identification:

1.1. Manufacturer of the vehicle stability function (name and address)

(a) MEZERIA M OMRE

(b) Wt I —OfRENE (%57 255)

() N— R =7 OMABIEHR F : HiLEE)
(d) Y7 bU =T OFBIEHR
(e) BFEEDONAIEICEI T 5 HIRHIH

(H ZDOHDOFFE
33. BV L-X
(a) —RREIREA B O
(b) N—F T =7 OFHIER (B FEE )
() Y7 by =7 ORISR GE4T25HE)
(d) IR
3.4, LR
(a) [EI¥&X
@)%ﬁ&%ﬁ&
. ZeRE B
VAT SRS, ARAERO2 I E DT A B BRI BT 5 ABSORER A &
e,

3.6. ABLAIOMHIS
7. EEMET S
3.7.1. AHRIOS11AHETER I TWD . HEBAIFE105~Di &

8,

WCHASSEF VAT AD, LT 5 EH%

PEZREAT %

MR — k12

Hilfj (B8hHE) REHEICET 2RBRES
RS

1. ARG

. HREHL L ERRRE D A — A — (AR OVETAE )



1.2. Applicant (if different from the manufacturer)
1.3. Systems

1.3.1. System variants

1.3.2. System options

1.3.2.1. Control functions

2. System(s) and installations:

2.1. Anti-lock braking configurations
2.2. Vehicle applications

2.2.1. Vehicle category (e.g. N», N3, etc.)
2.2.2. Character of the vehicle

2.2.3. Vehicle configuration(s) (e.g. 4x2, 6x2, etc.)
2.2.4. End of line programming

2.3. System identification

2.4. Functional description

2.4.1. Directional control

2.4.2. Roll-over control

2.4.3. Low speed operation

2.4.4. Off-road mode

2.4.5. Drive train options

2.5. Components

2.6. Trailer detection and functionality
2.7. Intervention warning

2.8. Failure warning

2.9. Stop lamp illumination

3.0. Assessed vehicle variables:

3.1. General

3.2. Brake system type

1.2.
1.3.

HEEH (A—V—LRR258)

VAT A

13.1. A7 LADOFEME
1.3.2. ¥ AT LAOEE
1.3.2.1. fil#EHEEE

2. VAT LR AT
2.1. ABSOH#ER,

2.2.

B 0D i I e

221 XS (B 0 Noo N3%§)
2.2.2. H DR

223, W OMEE (F] @ 432, 6x25%)
224 BRI BTnr7I07

2.3.
2.4.

AT KO FERBE
HEBE D7

2.4.1. J51m A

242, v— LA —r— (HEHR)
2.4.3. fRERF OB

244 70— FE—F

2.4.5. B JURER O ELEH

2.5.
2.6.
2.7.
2.8.
2.9.
3.0.
3.1.
3.2

AT
Weze 51 B OAR H B OB RENE
RRgs
e

BT AT
H I Z W CREHlRI %R & 72 5 A 8hIEH

il Bh e DRI



3.3. Brake type 3.3. ffilEhEE E AR ORI

3.4. Centre of gravity 3.4, Bl

3.5. Management of the engine or other source(s) of motive power 3.5. JRENE SUEZ Ot OB IR OE B
3.6. Gearbox type 3.6. ORI

3.7. Installation configurations 3.7. B0 R RERK

3.8. Lift axles 3.8. Sl

3.9. Effect of load variations 3.9. WEEEZ LD

3.9.1. Roll-over control 3.9.1. m—/bA—— (FE5) 4

3.9.2. Directional control 3.9.2. JiInlil4E

3.10. Steering ratio 3.10. it

3.11. Additional steering or steered axles 311, BN ST BN R A

3.12. Suspension 3.12. FEMEELEE

3.13. Track width 3.13. Hikh

3.14. Yaw rate and lateral acceleration sensor(s) 3.4, a—V— bV —RUOBMEE R ¥ —
3.15. Wheelbase 3.15. dihih

3.16. Wheel type, tyre type, tyre size 3.16. HgHIX, # A YR ¥ 1 vk
4. Limits of Installation: 4. B AT ool R

4.1. Suspension type 4.1. FRELEE ORI

4.2. Brake type 4.2, HBHEEE AR DR

4.3. Location of Components 4.3. FERCER & DAL E

4.3.1. Yaw rate and lateral acceleration sensor(s) position 43.1. F—L— b= ROBMEEE o — D E
4.4. Anti-lock braking configuration(s) 4.4. ABSDOHERL

4.5. Additional steered axle 4.5. BN

4.6. Additional recommendations and limitations 4.6. & O DOHELEFIE M OV [R = IH

4.6.1. Brake system type 4.6.1. fHIEHEEE ORI

4.6.2. Management of the engine or other source(s) of motive power 4.6.2. JREIEE X XE Ofth OB 1RO E B
4.6.3. Lift axles 4.6.3. SR



5. Test data and results:
5.1. Test vehicle data (including the specification and functionality of any trailer(s) used
during the test(s))
5.2. Test surface information
5.2.1. High adhesion surface
5.2.2. Low adhesion surface
5.3. Measurement and data acquisition
5.4. Test conditions and procedures
5.4.1. Vehicle tests
5.4.1.1. Directional control
5.4.1.2. Roll-over control
5.5. Additional Information
5.6. Test results
5.6.1. Vehicle tests
5.6.1.1. Directional control
5.6.1.2. Roll-over control
5.7. Assessment in accordance with Annex 18 to this Regulation
5.8. Compliance with Regulation No. 10
6. Attachments':
! System supplier test data in support of the tolerance allowance as specified in paragraphs
1.1.3.2.(s) and 1.1.3.2.(x) of Part 2 to Annex 19 shall be attached.
7. Date of test:
8. This test has been carried out and the results reported in accordance with Annex 19, Part
2 to Regulation No. 13 as last amended by the ... series of amendments.
Technical Service? conducting the test
2 To be signed by different persons even when the Technical Service and Type Approval

Authority are the same or alternatively, a separate Type Approval Authority Authorization is

5. BT — Z MO R
5.1 ARBREW O 7 — 2 GRERTHH U 7o g [ B O R & OB RENE 2 & 1)

5.2. BRI BT 5 EH

52.1. & i

522 K u B

5.3. HIE K OF — 2 Bt

5.4. RSN XOFIE

5.4.1. EHEmEER

5.4.1.1. J7 eI

54.1.2. m—/bA—s3— (Fffiz) i

5.5. Z DA OIEH

5.6. ARBRAE R

5.6.1. EIEER

5.6.1.1. J7 [l

5.6.1.2. m— LA —s3— (Ffifiz) i

5.7. ARHLRNOFRIN8IZ F-5 < FFAM

5.8. W ERAIE 105~ A

6. AT

U EHRITODEE2ER, 1.1.3.25H(s) R NI 3 2B (OICHUE SN R a A2 BT 5
AT A== LR T—F 2T HZ L,

7. ARBRENE H

8. AL, B ... SGIIRE b > THhoEUGET SN2 EHAIEE 1375, FHIT9, 52
HOBABEICHESWTER L, BROBEEIToT,

AR 5 Jte £ 2

2 RBRB L AT Y R E— DB A ThH->Th, BOENBLATLHZ L, HDHW
X, 2SR A T, BIORBAYE /I L2 E&RE LR L IR MT5 2



N
o

issued with the report.

Signature: .......cooceveerenveieeene. Date: ..o
L FAT & e,

9. Type Approval Authority? 9. AIAGR A Y Jm)?

2 To be signed by different persons even when the Technical Service and Type Approval 2 R LAY BRR OB ETH - ThH, HOERBLTDH L, DN

Authority are the same or alternatively, a separate Type Approval Authority Authorization is | 1%, ZAUIZfNZ T, BIOFRAYEIC & &R ELZRBAGEE & M4 5 2

issued with the report. L,

Signature: .......cooveeeeveniieieene. Date: ..o




