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0 ISO ISO 11509:1995(E) 

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. Esch 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 patt in the work. ISO 
collaborates closely with the International Electrotechnical Commission 
(IEC) on all matters of electrotechnical standardization. 

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. 

International Standard ISO 11509 was prepared by Technical Committee 
ISOnC 22, ßoad vehicles, Subcommittee SC 2, Bake Systems and 
equipmen t. 

Annex A of this International Standard is for information only. 

. . . 
Ill 
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INTERNATIONAL STANDARD 0 ISO ISO 11509:1995(E) 

Road vehides - Towed vehicles with compressed-air 
braking System and antileck braking System - 
Measurement of braking Performance 

1 Scope 

This International Standard specifies the test method 
to be adopted when testing the antileck braking sys- 
tems of full trailers, semi-trailers and centre-axle trail- 
ers fitted with compressed-air braking Systems, 
corresponding to vehicles of category 0 as defined in 
UN-ECE Regulation No. 13. 

The values in Square brackets [ ] are taken from 
UN-ECE Regulation No. 13’) for information. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publica- 
tion, the editions indicated were valid. All Standards 
are subject to revision, and Parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the Standards indicated below. 
Members of IEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 611 :1994, ßoad vehicles - Braking of 
automotive vehicles and their trailers - Vocabulary. 

ISO 1176:1990, ßoad vehicles - Masses - Vocabu- 
lary and Codes. 

ISO 3833:1977, ßoad vehicles - Types - Terms and 
definitions. 

ISO 7638:1985, ßoad vehicles - Brake anti-leck de- 
vice connector. 

ISO 11835:1995, ßoad vehicles - Motor vehicles 
with antileck braking System - Measurement of 
braking Performance. 

UN-ECE Regulation No. 13, Uniform provisions con- 
cerning the approval of vehicles with regard to brak- 
ing, incorporating the 06 series of amendments, 
Revision 2, Amendments 1 to 6. 

3 Definitions 

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

3.1 directly controlled wheel: Wheel whose brak- 
ing forte is modulated according to data provided at 
least by its own Sensor. 

3.2 indirectly controlled wheel: Wheel whose 
braking forte is modulated according to data provided 
by the sensor-(s) of other wheel(s). 

NOTE 1 Antilack brakes with select-high control are 
deemed to include both directly and indirectly controlled 
wheels. In devices with select-low control, all sensed 
wheels are deemed to be directly controlled wheels. 

4 Symbols 

For the purposes of this International Standard, the 
Symbols given in table 1 apply. Superscript indices 
used have the following meanings. 

a) The Prime Symbol (‘1 indicates the calculated value 
of the respective braking rate, taking the effects 
of the rolling resistance into account. This Symbol 

1) Perding the harmonization of national and international braking Standards, regulations and directives, this test method is 
based on UN-ECE Regulation No. 13. 
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ISO 11509:1995(E) 63 ISO 

is used in zO’, q’, z*‘, z**‘. These Symbols are used 
for semi-trailers and centre-axle trailers where not 
all axles have at least one directly controlled 
wheel. 

locking. The wheels of the other axles are re- 
moved. This Symbol is used in ZR, Fr&, FK, Fi, 
F* R,dynf ‘*- 

b) One asterisk (*) indicates that measurement is 
made at the vehicle with wheels mounted to one 
axle only which is directly controlled, but with the 
antileck brakes disconnected and the wheels not 

c) The double asterisk (**) indicates that measure- 
ment is made at the vehicle with wheels mounted 
to all those axles which are directly or indirectly 
controlled, with the antileck brakes operational. 
This Symbol is used in Zi*, F& Fi*, FF;*, Fifdyn, z**. I 

Table 1 

Sum of braking forces at the peripher-y of all wheels of the 
towed vehicle 

Normal static reaction of the fifth wheel on semi-trailer, or 
of the coupling of the towing vehicle on the drawbar of the 
centre-axle trailer 

FR 

F R,dyn 

FRU 

hR 

k 

k 

IR 

Z 

20 

Normal static reaction of the road surface on all wheels of 
the towing vehicle 

Normal static reaction of the road surface on all wheels of 
the towed vehicle 

Normal dynamic reaction of the road surface on all wheels 
of the towed vehicle 

Normal static reaction of the road surface on all unbraked 
wheels of the towed vehicle 

Height of centre of gravity of the towed vehicle 

Height above ground of the kingpin Pivot (for semi-trailers) 
or of the coupling (for centre-axle trailers) 

Peak coefficient of adhesion 

Distance from the kingpin to centre of axle(s) of semi-trailer 

Braking rate of the vehicle 

Maximum braking rate, achieved by braking one axle, with 
the antileck brakes disconnected 

PR 

PR dyn 

hr 

h, 

K 

Er 
Z 

ZO 

z1 

Z* 

** z 

Maximum braking rate, achieved by braking one axle, with 
the antileck brakes in Operation 

Maximum braking rate achieved under conditions defined in 
clause 4 b) 

Maximum braking rate achieved under conditions defined in 
clause 4 c) 

Zl 

Z* 

Z ** 

& 1 Adhesion utilization E 

1) In accordance with ISO 31-3:1992, Quantities and unrts - Pafl 3: Mechanics. 
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0 ISO ISO 11509:1995(E) 

5 Instruments 

5.1 Vehicle Speed-measuring equipment capa ble 
of producing a permanent record of Speed and time 
during braking. 

5.2 Line 
ducers. 

pressure gauges and pressure trans- 

5.3 Suitable equipment to ascertain when and for 
what period the wheels directly controlled by antileck 
brakes actually leck during the tests. 

5.4 Suitable valves and regulators to enable the 
supply to the trailer reservoir to be tut off and to allow 
the trailer brakes to be operated independently of the 
towing vehicle. The installation shall be such that it is 
possible to modulate the control line pressure to the 
towed vehicle and also allow at least five applications 
at maximum control line pressure. 

5.5 A straight and level test area road with a sur- 
face providing a coefficient of adhesion of about 0,8 
(however, see footnote 7 to UN-ECE Regulation 
No. 13, annex 13, Paragraph 6.1 .l and also 7.5 of this 
International Standard). 

5.6 Adjustable pressure-limiting valves will be 
necessary in the line to each wheel that will be used 
for measuring z. (see 8.1 .l). 

6 General Checks 

6.1 Check the manufacturer’s calculations of com- 
patibility in the laden state and ensure that the results 
conform to the requirements of annex 10 of UN-ECE 
Regulation No. 13. 

6.2 Verify that the device includes Provision to sup- 
ply the appropriate Signals to a specific Optical warn- 
ing device which will warn the driver should any break 
occur in the electrical supply or in the extemal wiring 
to the controller. Check that the supply is such that 
the warning device lights up when the antileck brakes 
are energized and goes off, if none of the above de- 
fects are present, before the vehicle’s Speed exceeds 
[IO] km/h. 

If no Provision in accordance with 6.3 has been made 
to supply the warning Signal to the towing vehicle, a 
warning lamp shall be fitted on the towed vehicle. The 
lamp shall be such that it is situated in the field of 
view of the driver’s rear-view mirror. 

6.3 Check that the electrical supply is through the 
special antileck connector conforming to ISO 7638. 

NOTE 2 For a transitional period, alternative conditions 
are acceptable: see footnote 2 to Paragraphs 4.1, 4.2 and 
4.3 of UN-ECE Regulation No. 13, annex 13. 

6.4 Check that the Operation of the antileck brakes 
is not adversely affected by electromagnetic fields. 

NOTE 3 Until uniform test procedures have been agreed, 
the manufacturer should provide the technical Services with 
their test procedures and results. 

6.5 Install the test instruments ensuring that it is 
possible to tut off the supply to the energy reservoir 
as required and that it is possible to operate the ser- 
vice braking System a number of times with maxi- 
mum control line pressure and with modulated control 
line pressure. 

6.6 With the towed vehicle unladen and the maxi- 
mum design total mass as low as possible, weigh 
each axle of the combination in all the configurations 
to be tested (see 7.2 and 8.2.2). 

6.7 Adjust the brakes, including automatically ad- 
justed brakes, if necessary, Prior to the static and dy- 
namic tests in accordance with the vehicle 
manufacturer’s recommendations for type approval 
testing. 

7 Energy consumption, unladen vehicle 

7.1 The manufacturer may adjust the brakes Prior 
to the energy consumption test in accordance with 
6.7. Check that the load-sensing valve, if fitted, is held 
in its fully laden Position. 

7.2 If the test vehicle is fitted with an axle whose 
wheel(s) is (arc) neither directly nor indirectly 
controlled by the antileck brakes, it is necessary dur- 
ing Operation according to 7.5 that the uncontrolled 
axle produces no braking effort. However, its applica- 
tion System shall function normally so that account is 
taken of its air consumption. This may be achieved 
bY 

a) suitable devices; or 

b) limiting the stroke of the brake actuators for their 
normal stroke for brakes applied, but with the 
brake Ievers disconnected or brake adjustment 
slackened off; or 

c) removing the wheels of the axle not being tested. 

3 
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ISO 11509:1995(E) 0 ISO 

7.3 Disconnect the antileck brakes and with full 
pressure maintained in the trailer reservoir, check that 
the wheels controlled by the antileck brakes are ca- 
pable of locking during braking. 

8 Adhesion utilization, unladen vehicle 

8.1 Towed vehicles with at least one directly 
controlled wheel on each axle 

7.4 Re-connect the antileck brakes and ensure that 
the pressure in the trailer reservoir is at the maximum 
value achievable with a pressure of [8,5] bar at the 
supply line coupling head. Cut off the supply to the 
trailer reservoir at the supply line coupling head. 

7.5 While maintaining a Speed of approximately 
30 km/h and in any case higher than [15] km/h on the 
road as specified in 5.5, fully apply the trailer brakes 
for a period of [15] s. During this period the wheels 
shall remain under antileck brake control. Brief periods 
of locking of the wheels shall, however, be allowed, 
but stability shall not be affected. 

8.1.1 On a road as specified in 5.5 ascertain the 
maximum braking rate zo. This is achieved by carrying 
out a series of Stops from [50] km/h at increments 
of line pressure. Having ascertained the critical 
pressure (which will probably be when slight locking 
occurs towards the end of the stop), [three] Stops 
should be carried out at that pressure. Calculate the 
average, zo, of the [three] tests. 

NOTE 4 During this Operation it is most important that 
both wheels leck simultaneously. If there is a degree of 
imbalance, the wheel with the lower braking forte will not 
be close to locking and the z. value will be lower than the 
true value for this vehicle. 

If insufficient towing power is available to maintain a 8.1.2 On the same test surface determine the max- 
constant Speed, it is acceptable to statt at higher imum braking rate zl, but otherwise with the Same 
Speed which drops throughout the test so long as it 
remains above [15] km/h. 

criteria as specified in 8.1 .l . Again carry out three runs 
and calculate the average of the three decelerations. 

By observing all conditions but Speed as specified in 
the first Paragraph, it is also acceptable to Start at an 
initial vehicle Speed above 50 km/h. The duration of 
application should be the time taken to reduce the 
vehicle to that Speed, where the antileck brakes be- 
come ineffective. lt is permissible to complete the 
period of [15] s in phases (up to a maximum of four) 
with the energy supply disconnected but taking into 
account one application of the Service braking System 
per additional Phase. 

NOTE 5 In each of the stops in 8.1 .l and 8.1.2, the 
braking rate is calculated by reference to the time taken for 
the Speed to drop from 40 km/h to 20 km/h using the fol- 
lowing formula: 

Co, 561 z. or z1 = ~ t 

8.1.3 From the results in 8.1 .l and 8.1.2 and taking 
rolling resistance into account, calculate the values of 
zo’ and z,’ using the following formulae: 

7.6 At the end of this braking period, bring the 
combination to rest without using any energy from 
the trailer reservoir(s), i.e. using the brakes of the 
towing vehicle. 

20’ = 
zo(FM + FR) - 031 (FR” + F,) 

FM + FR 

and 

21’ = 
21 (FM + FR) - o,ol (F,, + FM) 

FM + FR 

7.7 Fully apply all the brakes of the towed vehicle. 
Check that the actuator pressures are sufficient to 
provide at least a total braking forte of [22,5] % of 
F, in the fully laden condition. 

Calculate the adhesion utilization of the tested axle: 

21’ g=- 
20' 

and verify that it is equal to or greater than [0,75]. 

7.8 Check that there is no automatic application of 
any braking System not under the control of the anti- 
leck brakes during this procedure. 

8.1.4 Repeat the operations in 8.1 .l, 8.1.2 and 8.1.3 
for the other axle(s) as necessary until all the axles 
have been tested individually. 

4 
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0 ISO ISO 11509:1995(E) 

8.2 Towed vehicles without at least one 
directly controlled wheel on each axle 

8.2.1 Full trailers 

In the case of a full trailer which does not have at least 
one directly controlled wheel on each axle, the coef- 
ficient of adhesion, k, and the adhesion utilization, E, 
shall be determined as specified for motor vehicles in 
ISO 11835:1995, clauses 9 and 10, but performing 
the test on a surface of high adhesion with the vehicle 
unladen. In the calculations, include the mass of the 
towing vehicle in the mass of the unbraked axles. 

8.2.2 Semi-trailers and centre-axle trailers 

8.2.2.1 With the wheels fitted only to one axle 
which is directly controlled by the antileck brake+ and 
with the antileck brakes disconnected, ascertain the 
maximum braking rate, z*, using the procedure speci- 
fied in 8.1 .l. 

8.2.2.2 Calculate the maximum braking rate ob- 
tained, z*‘, using the following formula: 

*I FBR 
Z =- 

F* Rdyn 

FBR = z*(FM + Fi) - 0,Ol FM 

F’ 
F& h, + z’(F; + F;) (hR - h,) 

Rdw = F; - 1* 

8.2.2.3 With the wheels refitted to all the axles di- 
rectly or indirectly controlled by the antileck brakes 
and with the antileck brakes operational, ascertain the 
achievable braking rate, z**. Calculate the maximum 
rate obtained, z**‘, using the following formula: 

**? Flik z =- 
F** Rdyn 

where 

F;; = z ** (FM + F{‘) - 0,Ol FM 

F** - F; - F;; h, + z**(F;* + Ft‘) (hR - hs) 
R,dyn - 

1; 

8.2.2.4 Calculate the adhesion utilization: 

z **/ 
E =- 

z *t 

and verify that it is equal to or greater than [0,75]. 

9 Additional Checks, unladen vehicle 

With all wheels fitted and all brakes fully operational 
check that the wheels directly controlled by the anti- 
leck brakes do not leck at Speeds exceeding 
[15] km/h when the full forte of the brakes is sud- 
denly applied at initial Speeds of [40] and [80] km/h 
on a road surface as defined in 5.5. 

NOTE 6 Brief periods of locking above [l S] km/h are 
permissible, providing directional stability is maintained. 

2) For details on how to arrange the bogie, the manufacturer is to be consulted. 
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