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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 7634 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 2, Braking 
systems and equipment. 

This third edition cancels and replaces the second edition (ISO 7634:2003), which has been technically 
revised. 
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Road vehicles — Compressed air braking systems for towed 
vehicles including those with electronic braking control 
functions — Test procedures 

1 Scope 

This International Standard specifies the test procedures for testing the operational performance requirements 
of towed vehicles of Category O (full trailers, semi-trailers, and centre-axle trailers) as defined in Annex 7 of 
the UN-ECE Consolidated Resolution on the Construction of Vehicles (R. E. 3). This includes vehicles fitted 
with compressed air braking systems (with and without an antilock braking system or an electronically 
controlled braking system), in accordance with UN-ECE Regulation No. 13, 09 series of amendments, 
supplements 1 to 6. Test methods covering lock actuators are not included. 

The values in square brackets [ ] and the values in the tables are taken from ECE Regulation No. 13 for 
information. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 611, Road vehicles — Braking of automotive vehicles and their trailers — Vocabulary 

ISO 1176, Road vehicles — Masses — Vocabulary and codes 

ISO 3583, Road vehicles — Pressure test connection for compressed-air pneumatic braking equipment 

ISO 3833, Road vehicles — Types — Terms and definitions 

ISO 7638-1, Road vehicles — Connectors for the electrical connection of towing and towed vehicles — Part 1: 
Connectors for braking systems and running gear of vehicles with 24 V nominal supply voltage 

ISO 7638-2, Road vehicles — Connectors for the electrical connection of towing and towed vehicles — Part 2: 
Connectors for braking systems and running gear of vehicles with 12 V nominal supply voltage 

ISO 11992 (all parts), Road vehicles — Interchange of digital information on electrical connections between 
towing and towed vehicles 

ISO/PAS 12158, Road vehicles — Braking systems — Temperature measuring methods 

UN-ECE Regulation No. 13, Uniform provisions concerning the approval of vehicles with regard to braking. 

NOTE Regulation 13 is periodically updated through amendments and supplements, with this standard having been 
prepared in accordance with the 09 series of amendments including supplements 1 to 6. When using this standard care 
should be taken to ensure that changes have not subsequently occurred that effect the test methods or values given. 
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3 Terms and definitions 

For the purposes of this International Standard, the terms and definitions given in ISO 611, ISO 1176 and 
ISO 3833 and the following apply. 

3.1 
pneumatic (full air) braking system 
braking system in which the control and energy are transmitted from the point of application to the brakes by 
pneumatic transmission devices 

NOTE Figures C.1 and C.2 show examples of typical full trailer and semi-trailer air braking systems. 

3.2 
electronic braking system 
EBS 
braking system in which the control is generated and processed as an electrical signal in the control 
transmission 

NOTE Electrical output signals control devices which produce actuation forces from stored pneumatic energy. 

3.3 
categories of ABS 
 

3.3.1 
Category A: 
ABS system which meets all the requirements of UN-ECE Regulation No. 13, Annex 13 

3.3.2 
Category B: 
ABS system which meets all the requirements of UN-ECE Regulation No. 13, Annex 13, except paragraph 
6.3.2 (no braking rate on split-adhesion surface is prescribed) 

3.4 
wheel control 
 

3.4.1 
directly controlled wheel 
wheel whose braking force is modulated according to data provided by at least its own sensor 

3.4.2 
indirectly controlled wheel 
wheel whose braking force is modulated according to data provided by the sensor(s) of other wheel(s) 

NOTE ABS systems with select-high control are deemed to include both directly and indirectly controlled wheels. In 
systems with select-low control, all sensed wheels are deemed to be directly controlled wheels. 

3.5 
ABS – full cycling 
state of the antilock system in which the brake force is repeatedly modulated to prevent the directly controlled 
wheels from locking 

NOTE Brake applications where modulation only occurs during the stop are not considered to meet this definition. 

3.6 
laden trailer 
trailer laden so as to reach its total maximum design mass (ISO 1176 code: ISO-M07) 
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NOTE In the case of semi-trailers and centre-axle trailers being road tested, the loading may be such that the 
maximum design load per axle (ISO 1176 code: ISO-M11) is reached without loading the fifth wheel for semi-trailers or the 
mechanical coupling for centre-axle trailers. However, for the testing of the parking braking system (see 20.1) the loading 
on the fifth wheel or mechanical coupling in the case of semi-trailer and centre-axle trailers is included. 

3.7 
unladen trailer 
trailer at its shipping mass (ISO 1176 code: ISO-M05) minus spare wheel(s) and spare wheel carrier(s) and 
other optional items, plus the mass of the required instrumentation (see 8.6, 8.10 and 8.11) 

3.8 
electric control line 
electrical connection between an electronic braking system equipped power-driven vehicle and an electronic 
braking system equipped trailer which provides the braking control function to the trailer 

NOTE It comprises the electrical wiring and connector and includes the parts for data communication and the 
electrical energy supply for the trailer control transmission. 

4 Symbols 

For the purposes of this International Standard, the symbols given in Table 1 apply. 

Table 1 — Symbols 

Symbols Unit a Description 
Symbol used  
in ECE Reg. 

No. 13 

C Nm Brake camshaft input torque C 

C ′ Nm Converted camshaft input torque (reference paragraph 15.2.3.4)  

Co Nm Threshold camshaft input torque (i.e. minimum camshaft torque 
necessary to produce a measurable braking torque) 

Co 

Cadm Nm Technically admissible camshaft input torque at a pressure in the 
brake actuator lower than the maximum pressure (reference 
paragraph 15.2.3.3 ) 

 

Cmax Nm Maximum technically admissible camshaft input torque  C max 

E m Wheelbase E 

ER 

 

m Distance between kingpin and centre of axle or axles of semi-trailer 
(or distance between drawbar coupling and centre of axle or axles of 
centre-axle trailer) 

ER 

 

e  Index to indicate the reference axle e 

ε  Adhesion utilization of the trailer ε 

ε H  ε value on the high adhesion surface ε H 

ε L  ε value on the low adhesion surface ε L 

FA N Average output thrust of one brake actuator at a pressure pA 
corresponding to pm = 0,65 MPa (= 6,5 bar) 

 

F′A N Converted brake actuator output thrust (to allow for difference 
between pAe and pA) (reference paragraph 15.2.3.4) 

 

FAO N Threshold brake actuator output thrust (i.e. minimum output thrust 
necessary to produce a measurable braking torque) 
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Table 1 (continued) 

Symbols Unit a Description 
Symbol used  
in ECE Reg. 

No. 13 

FAadm N Maximum technically admissible brake actuator output thrust at a 
pressure in the brake actuator lower than the maximum pressure 
(reference paragraph 15.2.3.3) 

 

FAmax N Maximum technically admissible brake actuator output thrust  

FB N Braking force at the periphery of the wheel(s) (if no other indication is 
given) 

T 

FBa N Braking force resulting at the periphery of the wheel(s) for hot braking T 

FBaR N Sum of braking forces resulting at the periphery of all wheels of the 
trailer for hot braking 

TR 

FBh N Braking force at the periphery of the wheel(s) for heating the brake(s)  

FBR N Sum of braking forces at the periphery of all wheels of the trailer TR 

FbR N Braking force of the trailer with the antilock system inoperative FbR 

FbRAL N Braking force of the trailer with the antilock system operative  FbRAL 

FbRALS N FbRAL on split adhesion surface  

FbRmax N Maximum value of FbR FbRmax 

FCd N Total normal reaction of road surface on those axles of the motor 
vehicle and trailer combination which are both unbraked and driven 

FCd 

FCnd N Total normal static reaction of road surface on those axles of the 
motor vehicle and trailer combination which are unbraked yet non-
driven 

FCnd 

Fdyn N Normal dynamic reaction of road surface on the trailer axles, with the 
antilock system operative 

Fdyn 

Ffdyn N Fdyn on front axle of a full trailer Ffdyn 

Fi N Normal static reaction of road surface on axle i Pi, Fi 

Fidyn N Fdyn on axle i of a full trailer Fidyn 

FK N Normal static reaction at a tractor fifth wheel on semi-trailer kingpin, or 
at mechanical coupling of a towing vehicle on the drawbar of a centre-
axle trailer 

 

FL N Longitudinal force on a mechanical coupling D 

FM N Total normal reaction of road surface on all wheels of the motor 
(towing) vehicle 

PM, FM 

FMd N Total normal static reaction of road surface on the unbraked, driven 
axles of the motor (towing) vehicle  

FMd 

FMnd N Total normal static reaction of road surface on the unbraked, non-
driven axles of the motor (towing) vehicle 

FMnd 

FR N Total normal static reaction of road surface on all wheels of the trailer PR, FR 

FRb N Normal dynamic reaction of road surface on all braked wheels of the 
trailer 

P2 

FRdyn N Normal dynamic reaction of road surface on all wheels of a semi-
trailer or a centre-axle trailer 

Fidyn, FRdyn 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 7634:2007
https://standards.iteh.ai/catalog/standards/sist/1c22e5c3-5ce6-452d-9682-

2de4cad9eb34/iso-7634-2007



ISO 7634:2007(E) 

© ISO 2007 – All rights reserved 5

Table 1 (continued) 

Symbols Unit a Description 
Symbol used  
in ECE Reg. 

No. 13 

FRu N Total normal static reaction of road surface on all unbraked wheels of 
the trailer 

P1 

Frdyn N Fdyn on rear axle of a full trailer  

FWM N Rolling resistance of the motor (towing) vehicle: 
0,01 FMnd + 0,015 FMd  

FWM 

g m/s² Acceleration due to gravity G, g 

hD m Height of drawbar (hinge point on trailer) hD 

hK m Height of fifth wheel coupling (kingpin) hK, hS 

hR m Height of centre of gravity of the trailer hR 

k  Coefficient of adhesion between tyre and road k 

Kc  Correction factor, semi-trailer laden b Kc 

kf  k-factor of one front axle kf 

kH  k-factor for high adhesion surface kH 

kL  k-factor for low adhesion surface kL 

kpeak  Peak k-factor kpeak 

kr  k-factor of one rear axle kr 

kR  k-factor of the trailer kR 

I m Lever length I 

PM, PR kg Mass of the individual motor vehicle / trailer P 

pA bar Pressure in brake actuator(s)  

pm bar Pressure in the trailer control line pm 

pres bar Pressure in the energy reservoir(s) of the service braking system of 
the trailer, when the control device of the service braking system is 
fully applied for the first time 

 

p′res bar Pressure in the energy reservoir(s) of the service braking system of 
the trailer, when the control device of the service braking system has 
been fully applied 9 times  

 

ps bar Pressure in the trailer supply line  

R mm Dynamic tyre rolling radius R 

Rs mm Static tyre radius  

rBD mm Normal effective radius of brake drum or disc R 

SA mm Stroke of brake actuator  

SAp mm Stroke of brake actuator at which output thrust is 0,9 FA sp 

Sre-adjust mm Automatic brake adjustment device re-adjustment stroke (at an 
actuator pressure of 1 bar) 

sre-adjust 
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Table 1 (continued) 

Symbols Unit a Description 
Symbol used  
in ECE Reg. 

No. 13 

t s Time interval t 

tm s Mean value of t tm 

tmin s Minimum value of t tmin 

v km/h Vehicle speed v 

vair km/h Velocity of cooling air flow vair 

vf km/h Final vehicle speed at the end of braking test v2 

vs km/h Vehicle speed at beginning of braking test v, v1 

z  Braking rate [total braking force of vehicle divided by the normal static 
reaction of road surface (can be calculated for the whole vehicle, a 
single axle or a single wheel)] 

z 

za  Achieved braking rate  

zaA  Achieved braking rate of an axle, evaluated by calculation  

zaC  Achieved braking rate of the vehicle combination zR + M 

zaR  Achieved braking rate of trailer, evaluated by calculation  

zBaR  Calculated braking rate of vehicle with hot brakes  

zC  Braking rate of vehicle combination with the trailer only braked and 
the antilock system inoperative (towing vehicle engine disconnected) 

zC 

zCAL  Braking rate of vehicle combination with the trailer only braked and 
antilock system operative 

zCAL 

zCALS  zCAL on the split-adhesion surface  

zCmax  Maximum value of zC zCmax 

zhae  Braking rate resulting from FBae  

zhe  Braking rate resulting from FBhe  

zpW  Braking rate for one wheel  

zpaW  Hot braking rate for one wheel  

zphR  Braking rate for heating the brakes of the trailer   

zpR  Trailer service braking rate   

zRAL  Braking rate of the trailer obtained by calculation from zCAL  

zRALH  zRAL on the high friction surface zRALH 

zRALL  zRAL on the low friction surface zRALL 

zRALS  zRAL on the split-surface zRALS 

zr  Total braking rate as a result of rolling resistance c R 

a In accordance with ISO 31-3:1992. Quantities and units-Part Mechanics. 

b See UN-ECE Regulation No. 13 Annex 10, diagram 4B. 

c Value is 0,01 (see UN-ECE Regulation No. 13 Annex 4, sub-clause 1.4.4.3). 
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NOTE For some calculations, additional indices as listed below may be used: 

⎯ subscripts 1, 2, 3, etc., indicate axles no. 1, no. 2, no. 3, etc., respectively; 

⎯ I or III indicate the fade test type (type I or III test respectively); 

⎯ ei indicates the reference axle for the calculation of the values for the axle i; 

⎯ f or r indicates a front or rear axle. 

5 Test site conditions 

5.1 Test site 

The test site should be of sufficient size, without obstacles, to provide a safe testing environment. 

The test site shall have a road of sufficient length prior to the test area to enable the test speeds to be attained. 
The test area should be of sufficient length to allow for poor braking performance and sufficient width to allow 
for poor directional stability under braking. 

5.2 Road surface condition 

5.2.1 Surface 

5.2.1.1 The test area shall be a dry, smooth, hard-surface free of loose material providing a peak 
coefficient of adhesion (kpeak) of about [0,8]. 

5.2.1.2 Additionally, for the testing of trailer(s) equipped with an antilock braking system of category A, a 
surface providing a kpeak of [0,3] or less is needed. It shall be preceded and followed by a surface according to 
5.2.1.1 of sufficient length on the approach side to enable the test speeds to be attained. 

NOTE Until such test surfaces become generally available, tyres at the limit of wear, and higher values up to [0,4] 
may be used. The actual value obtained and the type of tyres and surface shall be recorded. 

For testing trailers fitted with antilock braking systems of category A, it is also necessary for a low adhesion 
surface (kL) to have a high adhesion surface (kH) on at least one side to enable the split-adhesion tests to be 
performed. Both surfaces shall be sufficiently wide to be able to determine the peak coefficients of adhesion 
separately. 

The above described surfaces shall be such that kH is equal to or greater than [0,5] and kH divided by kL is 
equal to or greater than [2]. If any doubt arises that this requirement is met, it is necessary to ascertain the 
peak coefficients of adhesion by using the procedure detailed in 19.2. It is always necessary to measure the 
peak coefficients of adhesion when testing a trailer fitted with an antilock braking system of category A. 

5.2.2 Gradient 

5.2.2.1 The road surface shall be substantially level; a tolerance of ±1 % average gradient, measured 
over a minimum distance of 50 m, is allowed. 

5.2.2.2 Type I and type III tests may be conducted on a specified gradient or on a level road as specified 
in 20.4.4 (type I) and 20.5.4 (type III). 

5.2.2.3 The parking braking system/hill holding test may be conducted on an appropriate gradient or on a 
level road as specified in 20.1.2.3. 

5.2.3 Camber 

The camber (transverse gradient) across the road surface should not exceed 2 %. 
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5.3 Ambient conditions 

5.3.1 Wind speed 

The tests must be performed, when there is no wind liable to affect the results. The wind speed however shall 
not exceed an average of 5 m/s. 

5.3.2 Air temperature 

The air temperature shall be recorded in the test report. 

6 General requirements 

6.1 The general test conditions to be followed during the determination of braking performance are listed 
below: 

⎯ motor vehicle and trailer combination speed (as defined in paragraph 6.11); 

⎯ without exceeding the maximum permissible control force/pressure; 

⎯ without wheel-locking, except immediately before stopping unless specifically allowed; 

⎯ without deviation of the motor vehicle and trailer combination from its course; 

⎯ loading condition: unless otherwise specified, all tests should be carried out with the trailer unladen. 

6.2 During all phases of the following test procedures, any unusual braking performance characteristics 
and/or motor vehicle and trailer combination behaviour, e.g. course deviation or abnormal vibration, shall be 
observed and reported. 

6.3 Deceleration measurements used in the following test procedures, unless otherwise stated, refer to the 
“mean fully developed deceleration” as defined in UN-ECE Regulation No. 13, Annex 4, paragraph 1.1.2. 

6.4 Tests may be carried out under adverse conditions to avoid delays, but with due consideration for 
safety. Such adverse conditions shall be reported. Any failed tests under such conditions shall be repeated 
under the correct conditions, but not all tests need necessarily be repeated. 

6.5 The recommended sequence of the tests is listed in Clause 7. 

6.6 Re-testing in the course of carrying-out the full test procedure is to be avoided, although one or two 
extra stops are unlikely to prejudice subsequent test results. 

6.7 Full or partial re-tests, after a failed test or to test alternative braking system components, shall again 
follow the recommended order (reference Clause 7), and with particular emphasis on the trailer preparation 
and bedding-in procedures. 

6.8 Control force/pressure shall be applied rapidly, but without significant overshoot, and then be 
maintained constant during the stop (if not otherwise specified). The use of adjustable pressure regulating 
devices is recommended. 

6.9 Skilled test drivers should be used who shall familiarize themselves with the optimum trailer braking 
performance without wheel-locking, except immediately before stopping, and without course deviation.  

6.10 Unless otherwise stated, all braking tests shall be carried out with cold brakes, i.e. when the initial 
temperature of the hottest brake measured on the disc or on the outside of the drum is lower than [+100] °C. 
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6.11 The speed of the motor vehicle and trailer combination before actuating the braking system control shall 
be stabilized at a level not less than 98 % of the prescribed speed for the test in question unless there is any 
other overriding requirement. 

6.12 If the semi-trailer, centre-axle trailer or full trailer is equipped with a load-sensing device/function, the 
tests relating to the failure of its control as detailed in 16 and 20.3 are deemed to be equivalent and the 
manufacturer may choose which test is to be carried out. 

6.13 The pressure ps in the trailer supply line at the start of each test, shall be [7] bar and the trailer control 
line pressure pm at each full service brake application shall not exceed [6,5] bar. 

The energy depletion test of Clause 9 has special extended limits of: ps = [8,5] bar and pm = [7,5] bar. 

6.14 To enable the brake response time to be measured, a simulator(s) representing a standard towing 
vehicle is required (reference Clause 10). A pneumatic control line simulator is required for all trailers together 
with an electric/pneumatic simulator if the trailer is also equipped with an electric control line. (At the present 
time, UN-ECE Regulation No. 13 does not allow trailers with only an electric control line.) 

7 Recommended sequence of tests 

7.1 Preparation and static checks and tests 

See Table 2. 

Table 2 — Preparation and static checks and tests 

No. Test Status 
Reference to this 

International 
Standard 

Reference to 
ECE R 13.09 

1 Vehicle preparation (documents, 
instrumentation, bedding, etc.) 

— 8 § 1 - 4, 5.1.1.4, A2, 
A17, A18 

2 Capacity of energy storage devices static 9 A7 § 1.3 

3 Response time static 10 A6 § 3.1 - 3.5 

5 Automatic braking static 11 5.2.1.18.4.2, 

A4 § 3.3 

6 Brake defect and failure warning 
signals 

static 12 5.2.1.29.2, 

A13 § 4.1, 4.1.1, 
4.1.2, A17 § 4.2.2.2 

7 Spring brake system static 13 A8 § 2.4, 2.5 

8 Dynamometer test - type I  14.2 A11-App2 

9 Dynamometer test - type III  14.3 A11-App2 

10 Transfer of type I and type III test 
results to other trailers 

 15 A11 

11 Load-sensing device/function control 
failure 

static 16 A10 § 1.1, 

A10 § 6 

12 Auxiliary equipment failure static 17 5.2.2.14 
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