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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

Intern

Intern

htional Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

btional Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Part 2.

The mpain task of technical committees is to prepare International Standards. Draft Internatiopal Standards

adopt
Intern

Attent
rights

ISO 7
syste

pd by the technical commitiees are circulated to the member bodies for voting. Publ
btional Standard requires approval by at least 75 % of the member bodies ¢asting a vote.

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

535 was prepared by Technical Committee ISO/TC 22, Roead vehicles, Subcommittee
ns and equipment.

This third edition cancels and replaces the second edition (ISO 7635:2003), which has beg

revisej

d.

cation as an

ject of patent

bC 2, Braking

en technically
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INTERNATIONAL STANDARD ISO 7635:2006(E)

Road vehicles — Air and air/hydraulic braking systems of motor
vehicles, including those with electronic control functions —
Test procedures

1 Scope
This Ipternational Standard specifies the method of testing the air or air over hydraulic braking systems of
vehicles of categories M and N (excluding M1 and N1) as defined in Annex 7 to the” UN-ECE|Consolidated
Resolption on the Construction of Vehicles (R.E.3.) which are built to comply with*UN-ECE Regulation 13/09
includjng supplements 1-6. Test methods covering lock actuators or the-electrical regenefative braking
systems of electric and hybrid vehicles are not included in this edition.

NOTE Requirements of UN-ECE Regulation 13 related purely to the design of braking systems and praking system
compgnents are not part of this International Standard.

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

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

ISO 6[11:2003, Road vehicles — Braking of automotive vehicles and their trailers — Vocabulary
ISO 1[176:1990, Road vehicles —Masses — Vocabulary and codes

ISO 3B33:1977, Road vehicles — Types — Terms and definitions

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

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

1SO 11992 (Q” p:m‘c), Road vehicles — Infnrr‘hnngp of r*ligifnl information on electrical connections between
towing and towed vehicles

ISO 12161, Road vehicles — Endurance braking systems of motor vehicles and towed vehicles — Test
procedures

ISO 21069-1:2004, Road vehicles — Test of braking systems on vehicles with a maximum authorized total
mass of over 3,5 t using a roller brake tester — Part 1: Pneumatic braking systems

© I1SO 2006 — All rights reserved 1
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ISO 21069-2 1), Road vehicles — Test of braking systems on vehicles with a maximum authorized total mass
of over 3,5 t using a roller brake tester — Part 2: Air over hydraulic braking systems

UN-ECE Regulation N° 13, Uniform provisions concerning the approval of vehicles with regard to braking

NOTE

UN-ECE Regulation 13 is periodically updated through amendments and supplements, with this International

Standard having been prepared in accordance with the 09 series of amendments including supplements 1 to 6. When
using this International Standard, care should be taken to ensure that changes have not subsequently occurred that affect
the test methods or values given.

3 Termsa

For the purp
the following

3.1

nd definitions

ses of this document, the terms and definitions given in ISO 611, ISO 1176, and 1S©-383
pply.

braking systéms

3.141

air-over hydraulic braking system

braking systg
incorporating
NOTE Fo
3.1.2

pneumatic (f
braking syste
pneumatic tra

NOTE Fo

3.1.3
electronic br
EBS
braking syste

NOTE E

€

314

m having stored pneumatic energy, hydraulically actuated bfakes and transmission i
A pneumatic to hydraulic converter

a typical system diagram, see Figure A.1.
Ll air) braking system
m in which the control and energy are transmitted from the point of application to the bral

nsmission devices

a typical system diagram, see Figure A 2.

pking system
M in which control is generated and processed as an electrical signal in the control transmi

ctrical output signals confrol devices, which produce actuation forces from stored pneumatic energy.

antilock braKing systems

ABS
3.1.41
categories o

ABS

3 and

neans

es by

Esion

Category 1: ABS which meets all the requirements of ECE R 13 Annex 13;

R 13 Annex 13 (no braking rate on split-adhesion surfaces is prescribed);

5.3.5 of ECE R 13 Annex 13 (all split adhesion tests are omitted).

1) To be publ

ished.

Category 2: ABS which meets the requirements of ECE R 13 Annex 13, except paragraph 5.3.5 of ECE

Category 3: ABS which meets the requirements of ECE R 13 Annex 13, except paragraphs 5.3.4 and

© I1SO 2006 — All rights reserved
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3.1.4.2
wheel control

31.4.21
directly controlled wheel

wheel

whose braking force is modulated according to data provided at least by its own sensor

3.1.4.2.2
indirectly controlled wheel
wheel whose braking force is modulated according to data provided by sensor(s) of other wheel(s)

NOTE

ABS with select-high control are deemed to include both directly and indirectly controlled whe

635:2006(E)

with sqg

3.1.4.
full cy
ABS

NOTE
definiti

3.2
vehic

3.21
laden
vehicl

3.21.
laden
vehicl
ackno

NOTE

lect-low control, all sensed wheels are deemed to be directly controlled wheels.

B
Icling ABS
Vhich is repeatedly modulating the brake force to prevent the directly controlled - wheels fron

Brake applications where modulation only occurs once during the stop shall)not be consider
bN.

e loading

vehicle
b laden so as to reach its maximum mass

|
motor vehicle other than semi-trailer tractor

e [aden to technically feasible maximum,_ design total mass specified by the vehicle man
wledged by the Technical Services

This mass may exceed the “maximum authorized total mass” permitted by national reg

distribyition on the axles is stated by the vehicle manufacturer. In the event of several load distribution

els. In systems

h locking

bd to meet this

ufacturer and

ulations. Mass
patterns being
n each axle is

planngd, the distribution of the maximum design total mass among the axles is such that the load 9

proportional to the maximum load for\each axle defined by the manufacturer.

3.21.2

laden|semi-trailer tractor

vehicle laden as in 3:2:4.1, except that the load defined by the manufacturer may be repositioned halfway
betwelen the fifth wheel coupling pin position and the centre-line of the rear axle(s), so as to campensate for
the dyjnamic load transfer from the semi-trailer

NOTE This additional load, representing the semi-trailer loading may be carried in a specially designed load frame.
3.2.2

unladen vehicle

3.2.21

unladen motor vehicle other than semi-trailer tractor

vehicle laden to complete vehicle kerb mass without load or occupant but with the fuel tank filled to at least
90 % of the capacity specified by the vehicle manufacturer at the start of test and complete with cooling fluid

and lu

NOTE

bricants, and tools and spare wheel, if provided

During the tests, the fuel quantity in the fuel tank is maintained at least to 50 % of its capacity.

An increase up

to 200 kg mass over this mass is allowed. This corresponds, for instance, to the driver, one observer and instrumentation.
If necessary, the appropriate vehicle mass may be removed. For a vehicle without body, the manufacturer declares the
minimum axle loads for a bodied vehicle.

© I1SO 2006 — All rights reserved
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3.2.2.2
unladen sem
vehicle laden

3.3

i-trailer tractor
as in 3.2.2.1 including the fifth wheel coupling or an equivalent load (in value and in position)

Air system pressures

3.31

pressure indicated by manufacturer

reservoir pres

sure specified by the manufacturer from which it is possible to achieve the required efficiency for

service braking and which is the basis for the tests prescribed in 15.7.

3.3.2

pressure avai
— cut-outp
[90] % of]

3.33

minimum préssure

pressure avai

cut-in prg

[90] % of]
compres

3.4

vehicle types

vehicles subj
e.g. ADR veh

4 Symbo

For the purpo

maximum prLssure

able for normal operation:
essure, in the case of an installation with a pressure regulating device; and

the asymptotic pressure, in the case of an installation with a pressure-limited compressor.

able for normal operation:
ssure, in the case of an installation with a pressure regulating device; and

the pressure indicated by the manufacturer, in the case of an installation with a pressure-
bOr.

bct to the European Agreement Concerning the International Carriage of Dangerous Q
cles

S

ses of this International-Standard the symbols given in Table 1 apply.

Table 1 — Symbols

Symbol Meaning Unit
am mean deceleration m/g2
dm mean fully developed deceleration m/g2
E wheelbase n

€ the adhesion utilised by the vehicle: quotient of the maximum braking rate with the ABS

operative (zp) and the coefficient of adhesion (k)

& the ¢ value measured on axle i (in case of a power-driven vehicle with a category 3 ABS)

EH the ¢ value on the high adhesion surface

L the ¢ value on the low adhesion surface

F actuating force N
Fayn Normal reaction of road surface under dynamic conditions with the ABS operative N
Fidyn Fgynon axlei N

F; normal reaction of road surface on axle i under static conditions N
Fy total normal static reaction of road surface on all wheels of power-driven (towing vehicles) N

© I1SO 2006 — All rights reserved
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Table 1 (continued)

Symbol Meaning Unit
FMng 2 total normal static reaction of road surface on the unbraked and non-driven axles of the N
power-driven vehicle
Fyg @ total normal static reaction of road surface on the unbraked and driven axles of the power- N
driven vehicle
Fym? 0,01 Fjng + 0,015 Fpyyq  (rolling resistance) N
g acceleration due to gravity (9,81 m/s2) m/s?
h height of centre of gravity specified by the manufacturer and agreed by the Technical m
Service-condueting-the-approvat-test
K height of fifth wheel coupling (king pin) m
o coefficient of adhesion between tyre and road
s k -factor of one front axle
An k -value determined on the high adhesion surface
i k -value determined on axle i for a vehicle with a category 3 ABS
0 k -value determined on the low adhesion surface
fabek value of adhesion for 100 % slip
Am k -factor of the power driven vehicle
kpkak maximum value of the curve “adhesion versus slip”
- k -factor of one rear axle
g number of brake applications
Prhax maximum pressure supplied by the towing vehicle in the supply circuit for the trailer bar
1 65 % of p, bar
o pressure level specified by the manufacturer enabling the prescribed performance of the bar
service braking system to be achieved
Bm mass of motor vehicle kg
B maximum permissible mass of the trailer allowed to be towed by the power-driven vehicle t
R ratio of kpeak 10 Kiock
S stopping distance m
t, 1|, At time interval S
t1, {o, t3 | pump uptinies (ref. 9.2.1) min
I mean<«alue of ¢ S
thin mifimum value of ¢ S
vehicle speed km/h
Vihag maximum speed of the vehicle km/h
T fower-speed-imit for the—antitock enmergy conmsumption test km/h
14 reservoir volume I
z braking rate
ZaL braking rate of the vehicle with the ABS operative
Zm mean braking rate
Zmax maximum value of z
Zmf mean braking rate of front axle
Zmyr mean braking rate of rear axle

ZMALS zp of the power-driven vehicle on a “split-surface”

Fmng and Fyg: In case of two-axle power-driven vehicles these symbols may be simplified to corresponding Fj symbol.

© I1SO 2006 — All rights reserved 5
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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
a) sufficient

b) sufficient

should be of;

length to allow for poor braking performance; and

width to allow for atatald directional c+ahi|ify under hralzing_

5.2 Road surface condition

5.2.1 Surfa

5.21.1 Tl
coefficient of

5.21.2 A
coefficient of
according to §

The ratio R 5
ECE R 13, Arn

Until such teq
may be used.

For testing ve

Ce

he test area shall be a dry, smooth, hard-surface free of loose material providing a
hdhesion of about [0,8].

dditionally, for the testing of vehicle(s) equipped with an ABS ‘@ surface providing a
adhesion kyg,, of [0,3] or less is needed. It shall be preceded and followed by a s
.2.1.1 of sufficient length on the approach side to enable the'test speeds to be attained.

koeaklkiock @nd the adhesion vs. slip curve have to be.available for this surface in lin
nex 13, Appendix 4.

t surfaces become generally available, tyres at.the limit of wear, and higher values up t
The actual value obtained and the type of tyres“and surface shall be recorded.

hicles fitted with ABS of category 1 or 2,%it’is also necessary for a low adhesion surface

have a high

dhesion surface (ky) on at least one-side to enable the split-adhesion tests to be perfd

peak

peak
Lrface

B with

D [0,4]

k) to
rmed.

Both surface$ shall be sufficiently wide to be~able to determine, using the vehicle under test, thel peak

coefficients of adhesion separately.

| to or
t), the
512.2
fitted

The above dgscribed surfaces shall be sugh that 4 is equal to or greater than [0,5], and ky/k is equa
greater than [P]. If any doubt arises that/this requirement is met (e.g. the high adhesion surface is we
peak coefficignts of adhesion shall )be ascertained by using the procedure detailed in subclause
and 12.4. However, the peak coefficients of adhesion shall always be measured when testing a vehiclg
with antilock Brakes of categoryD to check the braking rate on the split surface (reference 13.1).

5.2.2 Gradient

5.2.21 oad surface shall be level with a tolerance of =+ 1 % of the average gradient, measured pver a

minimum distance.of 50 m.

5.2.22 Type Il and type lIA test site conditions
Table 2 — Type Il and type lIA test site conditions
Gradient Length of gradient
% km
Type I 6 6
Type IIA 7 6
NOTE In support of the tests specified in 15.8, additional information regarding practical test site conditions can be

taken from I1ISO 12161, including a test procedure using a vehicle dynamometer test bench.

© I1SO 2006 — All rights reserved
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level r

5.2.3
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oad as specified in 10.3 and 15.1.

Camber

The camber or transverse gradient across the road surface shall not exceed 2 %.

5.3

5.3.1

Ambient conditions

Wind speed

The tésts must be performed when there is no wind liable to affect the results. The wind(sp

excee

5.3.2

The a

6 C
6.1
a) v
b) w
c) e
d) w
e) w
o
f) Iq
u
6.2
and/o
6.3

disengaged just before the vehicle stops to avoid the engine stalling.

6.4

d an average of 5 m/s.

Air temperature

r temperature shall be recorded in the test report.

eneral requirements
General test conditions to be followed during the determination of braking performaj
bhicle speed (reference 6.11);

ithout exceeding the maximum permissible contro| force;

hgine disconnected or connected (as prescribed);

ithout wheel-locking, except immediately_before stopping unless specifically allowed;

ithout deviation of the vehicle fram its course (steering corrections of less than 90° 3
herwise specified);

ading condition: unless otherwise specified, all tests should be carried out with the vehi
nladen.

During all phases-of the following test procedures, any unusual braking performance q
vehicle behaviour e.g. course deviation or abnormal vibration, shall be observed and repo

During the,tests with the engine connected on vehicles with a manual gearbox, the g

Deceleration measurements used in the following test procedures, unless otherwise state

LINL O ]

The parking braking system hill holding test may be conducted on an appropriate gradient or on a

eed shall not

nce

llowed, if not
cle laden and
haracteristics
rted.

lutch may be

d, refer to the

“mea

£..11 ol l al_al l ' ki) alafl ol ' 42 A 4 a4
any UTVTIUPTU UTLTITTAUUIT do UTTITITU TIT UINTL UL TRCUUIAtUIT To ATITNICTA S palfayrapin T.

2.

6.5 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

6.6

6.7

the correct conditions, but not all tests need necessarily be repeated.

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

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

© I1SO 2006 — All rights reserved
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6.8 Control forces shall be applied rapidly, but without significant overshoot, and then be maintained
constant during the stop (if not otherwise specified). The use of an adjustable pressure regulating device is
recommended.

6.9 Skilled test drivers shall determine the optimum vehicle braking performance without wheel-locking
except immediately before stopping and without course deviation [see 6.1. item e) for allowable steering
correction] after appropriately familiarizing themselves with the vehicle braking, steering and suspension
systems.

6.10 All tests start with cold brakes except the hot performance tests. A brake is deemed to be cold when the
temperature measured on the disc or on the outside of the drum or on the brake linings is lower than [100] °C.

6.11 The spged of the vehicle before actuating the braking system control shall be stabilized at a ¢eyel not
less than [9§] % of the prescribed speed for the test in question unless there is any other.avefriding
requirement.
6.12 Where p vehicle is so constructed that its maximum speed is lower than that prescribed-for any teft, the
test shall be gerformed at the maximum speed of the vehicle.
6.13 Tests with the engine connected shall be carried out in the appropriate gear,/defined as the highest
gear normally used at the specified speed without exceeding the manufacturer’s recommended maximum
engine speed
6.14 Each specific failure mode appropriate to the vehicle braking equipment shall be considered and the
braking system shall be checked for the worst-case failure modes (for EBS see ECE R 13 Annex 18 refgrence
in 8.1.4 of thig International Standard).
6.15 Where [fault conditions are imposed on the braking.system, they should be removed aft¢r the
appropriate tgst has been conducted and the correct operatian of the braking system should then be veriffied.
7 Recommended sequence of the tests
7.1 Preparation and static checks and tests
Table 3 —Preparation and static checks and tests
No. Test Engine status | Reference to this Reference to
International ECE R 13/09
Standard
1 Preparation (doeuments, instrumentation, 8 §1-2
bedding etcy)
2 S}atic braking force 9.1.1 5.1.44
3 Cphtrol force vs. line pressure 9.1.2 A4 § 211
4 Pressures at the coupling heads 9.1.3 A10§3.1.3
5 Capacity of energy sources running 9.2 A7 §2
6 Response time 9.3 A4 §4
7 Automatic braking 9.4 5.2.1.18.4
8 Brake failure and defect warning signals 9.5 5.2.1.29
5.2.1.13
5.21.25.2.5
A13§4.1,4.2,
452
9 Spring braking system 9.6 A8
10 Test of EBS operation with ignition off 9.7 5.2.1.271
8 © I1SO 2006 — All rights reserved
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7.2 Basic performance tests — Unladen

Table 4 — Basic performance tests — Unladen

No. Test Engine status |Reference to this| Reference to
International ECE R 13/09
Standard
1 Type O test disconnected 10.1 A4§14.2,211
2 Type O test connected 10.2 A4§143
3 Dynamic test of the parking braking system disconnected 10.4 A4§22
(if applicable)
4 Parking braking system (hill holding) disconnected 10.3 not prescribed
§ Wheel locking sequence test disconnected 10.5 A10§3.1.4.2

7.3 |Failure tests — Unladen

Table 5 — Failure tests — Unladen

No. Test Engine §tatas | Reference to this| Reference to
International HCE R 13/09
Standard
1 Service braking system failure, type 0 test disconnected 111 A4 §220r24
2 Failed load sensing device disconnected 11.2 A10§6
3 Failed energy source on vehicles equipped-with 11.3 %.2.1.27.5-8
EBS

7.4 |ABS tests — Unladen

Table 6 — ABS tests — Unladen

No. Test Engine status | Reference to this| Rleference to
International HCE R 13/09
Standard
1 ABS faillire disconnected 12.1 A13 § 4.5,
A4 §2.4.1
2 Adhesion utilisation on high adhesion disconnected 12.3 A13§5.2
3 Determination of kppeak disconnected 12.2 A13 § app. 2
4 Adhesion utilisation on low adhesion disconnected 12.4 A13§5.2
5 Determination of k| peak disconnected 12.4 A13 § app. 2
6 Wheel behaviour tests disconnected 12.5.21 A13§5.3.1
7 Transition from high to low adhesion disconnected 12.5.2.2 A13§5.3.2
8 Transition from low to high adhesion disconnected 12.5.2.3 A13§5.3.3
9 Split adhesion test disconnected 12.5.3 A13§5.34
ABS cat. 1 or2
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7.5 ABS tests — Laden

Table 7 — ABS tests — Laden

No. Test Engine status |Reference to this| Reference to
International ECE R 13/09
Standard
1 ABS failure disconnected 13 A13§4.5,
A4§24.1
2 Adhesion utilisation on high adhesion disconnected 13 A13§5.2
3 Determination of kypeak disconnected 13 A13 § app. 2
4 AfResion utilisation on [ow adhesion disconnected 13 AT3§ 5|2
5 Determination of & peak disconnected 13 A13 §app. 2
6 Wheel behaviour tests disconnected 13 A13§5.8.1
7 Transition from high to low adhesion disconnected 13 A13§5.3.2
8 Transition from low to high adhesion disconnected 13 A13§5.38.3
9 Split adhesion test disconnected 13, 13.1 A13§5.8.4
ABS cat. 1|or 2
A13§5.3.5
ABS cat| 1
10 Ehergy consumption disconnected 13.2 A13 § 5{1

7.6 Failure tests — Laden

Table 8 — Failure tests — Laden

No. Test Engine status |Reference to this| Reference to
International ECE R 13/09
Standard
1 Skrvice braking system failure, type 0 test disconnected 141 A4§220[24
2 Fhiled load sensing device disconnected 14.2 A108§ 6
3 Ehergy source failure disconnected 14.3 52.1.14

7.7 Basic performance tests —Laden

Table 9 — Basic performance tests — Laden

No. Test Engine status |Reference to this| Reference to
International ECE R 13/09
Standard
1 Pperking.braking system (hill holding) disconnected 15.1 A4 §23.1-5
2 Electrical parking brake 15.1.3 5.2.1.26
3 bnamic test of the parking brakingsystem disconnected 152 AL§23.60r22
4 Wheel locking sequence test disconnected 15.3 A10§3.14.2
5 Type 0 test (plot deceleration vs. pressure) disconnected 15.4 Ad4§14.2,211
6 Type O test connected 15.5 A4§143
7 Warning device tests disconnected 15.6 5.2.1.29
52.1.13
8 Capacity of energy storage devices disconnected 15.7 A7
9 Type Il or II/A test connected 15.8 A4§1.6,1.8,A5
10 Type 0 hot performance test (if the service disconnected 15.8.2.2.2 A4§16.3
braking system was used for type Il test) 15.8.2.3.2
11 Type | test connected 15.9 A4 §15.1
12 Type 0 hot performance (fade) test disconnected 15.9.5 A4 §1.5.3.1

10
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8 Vehicle preparation

8.1

NOTE

Documents and basic data

635:2006(E)

The control of the data in the definitions in 3.2 and 3.3 are an integral part of the vehicle preparation.

The vehicle shall be verified based upon the documentation as follows:

h EBS. This
evant parts of
br brake force
-case failures

ECE R 10/02.

satisfactorily

nd within the

of the service
S.

rake drums or

ording to the
each specific

8.1.1  Main technical data according to Annex 2 of ECE R 13.

8.1.2 Piping diagram, layout and list of the elements of the braking system.

8.1.3 | Braking system data and performance calculation.

8.1.4 | Documentation according to Annex 18 of ECE R 13, if the vehicle is equipped wi
documentation includes an explanation of design provisions guaranteeing compliance*with all rel
ECE R 13 (paragraphs 5.2.1.8, 5.2.1.27 and 5.2.1.28) which deal with the specialfequirements f
compegnsation, EBS and coupling force control. This documentation may also indicate the worst
for EBS.

8.1.5 | Report/approval of EMC (if vehicle is equipped with an ABS or,EBS) in accordance with
8.1.6 | Report (if vehicle is equipped with an electric control ling)“that the vehicle has beer]
tested to the method described in Annex 17 of ECE R 13.

8.2 |Braking system condition and bedding

8.2.1 | The braking system components shall be.-new, or capable of functioning as if new, &
vehicle manufacturer’s specifications.

8.2.2 | The brake linings shall be bedded. Until a uniform procedure is established, the bedding
and parking brake linings should be carried:out according to the manufacturer’'s recommendation
The bfake linings may be regarded_ as.bedded if at least 80% of their surface contacts with the b
discs.|Neither glazed, nor burned/or'damaged surfaces are acceptable.

8.3 |Adjustment of braking equipment

Brake| adjustment devices, including those in automatically adjusted brakes, shall be set acq
vehicle manufacturérl’s’recommendations. Re-adjustment of the brakes may be made prior to
test. The automatic-adjustment of brakes is tested in 15.9.3, which takes place before the type | test.
8.4 [Tyre'conditions

8.4.1 —Fhetyres—shal-be-inflated-te-the-vehicle-manufacturersrecommended-pressuretevels:
8.4.2 Itis recommended that the tyre tread wear not exceed 50 % of the new condition, and that totally new

tyres not be used.

8.5

Devices and instruments needed for the testing

Care should be taken to ensure that instruments and devices added to the vehicle braking equipment do not
significantly affect braking system performance.

© I1SO 2006 — All rights reserved
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8.5.1 Additional devices for carrying out the testing of the braking systems

These consist of the following:

—  Pressure

regulating/shut-off devices;

— Air reservoir of 0,5 litre for trailer control line;

— Air reservoir for simulation of trailer compressed air system capacity (9.2.2);

— Signalling device (e.g. control lamp) to show functioning of the retarder and in case of integrated retarder
control, a means of disabling the retarder;

— Towing vehicle for optional drag test(s).

8.5.2 Instr

entation

The test vehicle (and the towing vehicle if appropriate) shall be prepared for testing by the installaf
additional insfruments and/or calibration of the existing standard vehicle instruments, as required.

All the instruments shall be checked to ensure correct function and, with the yehicle stationary on th

surface, all th

It is recomme|

b instruments shall be set.

hded that the instrumentation include the following:

— Control force gauges for the service braking system, for the parking braking system and for the secq

braking s
— Decelero
— Vehicle s
— Stopping
— Time me

— Brake ter

ystem (if this system is not combined with either the.sérvice or the parking braking system
Mmeter;

peed measuring and recording system;

distance measuring means;

Bsuring means;

nperature indicating system,

— Applicatipn and response timé-measuring equipment;

— Line preg

sure gauges/transducers;

— Towing force measuring system;

— Wheel s

eed measuring and recording system:;

— Steering

— Optional

Lo Il 1 HEGAH 4
vITCTTT AdlTyic miuieatur,

instruments, which may include:

a) control travel gauges;

b) low to high adhesion surface transition indicator;

c) high

capacity bi-directional ammeter (for EBS electrical tests, see 11.3.3.2).

8.5.3 Provision for failure simulation

ion of

e test

ndary

The vehicle shall be equipped with the necessary added devices, piping and wiring as agreed with the vehicle

manufacturer

12

to provide the required failure simulations.
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8.5.3.1 In the pneumatic part of the braking system, a failure should correspond to an uncoupled pipe.

8.5.3.2 In the hydraulic part of the braking system, a leakage should be simulated with the brake fluid
being returned to its reservoir.

8.5.3.3 In the electric part of the braking system, a failure should generally correspond to a disconnection,

but a short circuit or a ground connection may be specified by the manufacturer in certain instances. This may
be done by using prepared components or sections of wiring.

9 Static tests and checks

9.1 |[Static braking force and control force vs. line pressure

9.1.1 | Static braking forces

Determine maximum braking forces under static conditions on a rolling road or roller brake testef according to
ISO 2[1069-1 and ISO 21069-2.

9.1.2 | Control force vs. control line pressure

Produgce statically a graph of line pressure against increasing controhforce up to the maximum force/pressure
allowgd for the service, secondary and parking braking functions. If the graphs are to be consfructed from a
series| of individual readings, then at least five readings should_be taken, including the threshold value. Care
should also be taken to accurately depict any changes in the force-pressure relationship by taking additional
readirlgs if necessary.

9.1.3 | Pressures at the coupling heads

In the|case of a power-driven vehicle authorized to tow trailers of category O3 or O4, fully apply the service
brake|control with the system at cut-in and ‘cut-out pressures and the energy source isolated. Gheck that the
pressiires of both the pneumatic contral and supply lines are between 0,65 MPa (= 6,5 bar) and 0,85 MPa
(= 8,5|bar) with a 0,5 litre volume connected to the control line, irrespective of the load condition pf the vehicle.
With the reservoir at cut-in pressure; check that the supply line is at least at 0,7 MPa (= 7 bar) without the
applicption of the service brake:

When|an electric control linetis provided, the digital demand value according to ISO 11992 shall be fulfilled.

NOTE ISO 11992 (defines the digital demand value such that 1 bit corresponds to 5/256 kRa, i.e. 33280d
corresponds to 0,65 NIRa’(6,5 bar).

9.2 |Capacity‘of energy sources

9.2.1 | Pefinitions

t4 is the time required for the pressure to rise from zero to p,, measured in the braking energy reservoir
which shows the slowest pressure rise;

to is the time required for the pressure to rise from zero to p,, measured in the braking energy reservoir
which shows the slowest pressure rise, where the vehicle is equipped with no pneumatic reservoir for
auxiliary equipment or with one or more pneumatic reservoirs for the same purpose, with a total capacity
not exceeding [20] % of the total capacity of the braking system pneumatic reservoirs;

t3 is the time required for the pressure to rise from zero to p,, measured in the braking energy reservoir
which shows the slowest pressure rise, where the vehicle is equipped with one or more pneumatic
reservoirs for auxiliary equipment with a total capacity exceeding [20] % of the total reservoir capacity of
the braking system.
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9.2.2 Measurement conditions

The speed of the compressor shall be that corresponding to the maximum power of the engine or to that
allowed by the engine governor. The auxiliary equipment reservoirs shall be isolated during the tests for
determination of #;, and .

On motor vehicles with the capability to tow air braked trailers, the trailer shall be simulated by a reservoir
attached to the supply line and whose volume V, expressed in litres, is given from the formula:

p_xV=[20]p

max

9.2.3 Basic|test (all vehicles)

NOTE Vehicles with the capability to tow air braked trailers are tested in this case without the trailer simulation
reservoir.

9.2.31 Tlhe pump-up time ¢4 should not be greater than [3] minutes.

9.2.3.2 Tlhe pump-up time ¢, should not be greater than [6] minutes.

9.2.4 Basic|test (vehicles with the capability to tow air braked trailers)
9.241 Tlhe pump-up time ¢4 should not be greater than [6] minutes.

9.24.2 Tlhe pump-up time ¢, should not be greater than [9] minutes:

9.2.5 Additional tests

The following|tests should be carried out if the auxiliary equipment reservoirs capacity is more than [20] % of
the total capagity of the braking system reservoirs.

Independently of ¢, the pressure in the auxiliary equipment reservoirs should reach the pressure(s) spgcified
by the vehiclg manufacturer.

9.2.51 Tlhe pump-up time ¢5 for all vehieles should not be greater than [8] minutes.

NOTE Vehicles with the capability_to~tow air-braked trailers are tested in this case without the trailer simulation
volume.

9.2.5.2 Tlhe pump-up timeZé; for vehicles with the capability to tow air braked trailers should not be

greater than [[I 1] minutes.
9.3 Service braking’'system — Response time measurement

9.3.1 Test donditions

9.31.1 The response time of the service braking system shall be measured at the input port to that
pneumatic actuator which is in the least favourable position.

9.3.1.2 In the case of towing vehicles having a pneumatic control line, the response time shall also be
measured at the end of a pipe [2,5] m long with an internal diameter of [13] mm. This pipe shall be connected
to the coupling head of the control line of the service braking system. A volume of [(385 + 5)] cm3 shall be
connected to the coupling head of the supply line.

In the case of towing vehicles having an electric control line, the response time of the digital demand value
according to 1ISO 11992 shall also be measured.

NOTE ISO 11992 defines the digital demand value such that 1 bit corresponds to 5/256 kPa, i.e. 33280d
corresponds to 0,65 MPa (= 6,5 bar).
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9.3.1.3 At the beginning of each test, the pressure in all reservoirs shall be equal to the minimum
pressure defined in 3.3.3.

9.3.1.4 Load-sensing device(s), if fitted, shall be set in the position corresponding to the laden vehicle.

9.3.2 Test procedure

9.3.21 Determine the response times to reach [10] % and/or [75] % of the asymptotic pressures, by a
succession of full brake actuations beginning with the fastest possible control application time and slowing to
an application time of about [0,4] s.

9.3.2.2 Plot the measured response times on a graph. If the figure representing the 100t is five or more,
round|the value up to the next higher tenth.

9.3.2.3 The response time to be taken into consideration for the purpose of the testds that ¢orresponding
to an [application time of [0,2] s. This response time can be obtained from the graph-by lineaf interpolation
roundgd to the nearest tenth of a second.

9.3.2.4 In the case of a semi-trailer tractor, record the length and internal diameter of the coiled flexible
pipes pprior to the coupling heads.

9.3.2.5 The time elapsing from the initiation of brake pedal actuation to the moment:

|
s

hen the pressure measured at the pneumatic actuator which.is in the least favourable position, and

— when the pressure demand at the coupling head of the\pneumatic control line where sych is present
ahd/or the digital demand value according to ISO 11992’where an electric control line is présent reaches
x|% of its asymptotic final value shall not exceed the times shown below:

Location Percentage (x) Time
% s
A 75 0,6
B 10 0,2
B 75 0,4

9.3.3 | Correspondence of pneimatic and electric control line signals

Apply|the service brakescontrol so as to generate an electrical control line signal equivaleni to 0,11 MPa
(1,1 bgr) and check thatwithin 1 second a detectable pneumatic signal is present at the pneumatic control line

9.4 [Automatic braking

The fgllowing-test shall be carried out from the maximum supply line pressure to check the autgmatic braking
functiTn in\the case of a trailer control line failure.

Simulate a break in the trailer control line at the coupling head. Apply the service braking system control
device fully and check that the pressure at the end of the [2,5] m long, [13] mm internal diameter pipe now
connected to the supply line coupling head falls to [1,5] bar within [2] s from initiation of movement of the
control device.

Check that, when the brake control is released, the supply line is re-pressurized.

9.5 Brake failure and defect warning signals

9.5.1 Verify that the prescribed optical warning devices as shown below for the indication of the specified
failures are fitted on the vehicle.

Failure warning for an electrical parking brake shall be checked as detailed in 15.1.3.2.
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Table 10 — Brake failure and defect warning signals

Vehicle
exhibiting the | Colour Displayed failures Remark
failure
Motor vehicle Red Any failure precluding the achievement of the | Shall be used also for the low stored energy
prescribed service brake performance or the |level warning signal (see 15.6.2) if an optical
function of one of two independent service signal is being used for this function. May
brake circuits also be used for the low pressure warning in
the spring brake feed line (see 9.6.2.6).
Motor vehicle Yellow Electrically detected defect within the braking | May be used also for the indication of non-
eycl‘nm notindicated h'\ll thae rad |igh+ (ahr\\ln) cpnﬁifiaﬂ failliras of thg hrakina svustam and
of running gear in a flashing mode with the
vehicle stationary (to be terminated.whgn the
vehicle moves off < 10 km/h).
Trailer Yellow | Defect within the trailer ABS or the electric If authorized to tow a trailerwith ABS o
control transmission of the trailer braking electric control transmission.
equipment
Trailer Red Any failure precluding the achievement of the | The same functiohr“can be achieved with the
prescribed service brake performance of the |simultaneous lighting up of the motor vehicle
trailer when using an electric control line red and the trailer yellow warning lights
9.5.2 Check that the warning lights are visible even in daylight and, easy for the driver to verify that they are

in working or
devices light
they are extir

der. The warning signal must be constant (if not specified otherwise). Check that the w|
Ip when the electrical equipment of the vehicle (and\the braking system) is energized an
guished after a verification phase only if none of the specified failures are present. Sp

failures, which are not detected under static conditions, will.be,stored and displayed at start up.

It is generally
relevant braki
the “on” positi

9.5.3  Verify
warning light

Especially ve
anomaly that

NOTE Wi
vehicle reaches

9.54 Forv
the trailer ca
appropriate),

allowed that a specified failure is signalled to the driver not later than on actuation
hg control and shall remain displayed as-long as the failure persists and the ignition switc
on.

arning
d that
peified

of the
his in

that any electrically detectedtdefect in the braking system not resulting in lighting up the red

will light up the yellow warning'signal of the motor vehicle braking system.

q

4

rify that the yellow warning signal informs the driver about any electrical failure or
bffects the ABS.

h no defect present, the warning signal may light up again, provided that it is extinguished befi
a speed of 10«km/h.

Ehicles<authorized to tow a trailer equipped with an ABS, verify that a yellow warning sig
n be activated via pin 5 of the special connector for ABS/EBS (5-pin or 7-pin applicat
according to 1SO 7638-1 and I1SO 7638-2. Check that this warning device does not lig

ensor

re the

hal for
on as
ht up

hotit o ADQ o Aoyl i lad

automatically

9.5.5

MBan-o-teailar v H nlad-aor n-naotealdlaric oo
whcTa aancrywitootar oo 1S COUPTCU U whicTT o aantct 15 COUOUpPICTr

If there is an antilock mode change system as allowed by ECE R 13 Annex 13 4.5, check that an

optical warning signal (the yellow brake warning signal for the motor vehicle may be used for this purpose)
informs the driver that the ABS has been disconnected or the control mode changed. The warning signal may
be constant or flashing.

Check that the ABS is automatically reconnected/returned to normal mode when the ignition (start) device is
again set to the “on” position.

16
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9.6 Tests on vehicles equipped with spring brake actuators

9.6.1 Initial test conditions
The initial pressure in the reservoir(s) shall be equal to the maximum pressure defined in 3.3.2.
The engine shall be switched off.

The wheels shall be chocked to ensure that the vehicle does not roll when the spring brakes are

The spring brakes shall be released.

635:2006(E)

released.

For vehicles authorized to tow trailers with air braking systems:

th

e supply line shall be closed off at the coupling head;

— a|volume of [0,5] litre shall be connected to the control line coupling head.

9.6.2 | Test procedure

9.6.2.1 Apply the service braking system control device fully and,check that the spring bn
remain fully pressurized.

9.6.2.2 Check that the spring brake actuators are fed from at'least two reservoirs, if there is
spring brake reservoir.

¢ auxiliary equipment draws its energy from the feed line to the spring brake actuators,

brake line pressure graph (reference 15.4.2) or by conducting a specific cold brake engine disconn

With the spring brakes applied via their control device, reduce the pressure in the s

ke actuators

not a specific

check that its
spring brake

b of the trailer
device is set

control device
stem at which
at required to

The secondary braking system performance requirement can be verified either by using the deceleration

pcted stop from

brvice braking
control device

until the pressure in the service braking system is at a level with the service braking

This p
(see 15.4.2). At this pressure, it must not be possible to release the spring brakes.

9.6.2.5 With the spring brakes released, recharge the system to the maximum pressure

aden vehicle.

ressure level can be determined by using the deceleration against brake line pressure graph

as defined in

3.3.2. Without further recharging, apply and release the spring brakes three times by fully operating the control
device and allowing 20 s to 30 s between each application and release to charge and exhaust the spring
brake actuators fully each time.

After the third release of the spring brakes, check that no spring brakes are even partially applied by verifying
that the wheels rotate freely.
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9.6.2.6 Recharge the system to the maximum pressure as defined in 3.3.2 and slowly deplete the
pressure in the spring brake actuators by loosening a pipe connection.

Record the two pressures in the spring brake actuators at which the optical (see Table 10, item 1) or audible
warning device begins to operate and at which the spring brake actuators begin to move.

Verify that the warning device operates at or above the pressure when the spring brake actuators begin to
move.

Check that the pressure, when the spring brake actuators begin to move, is not greater than [80] % of the
minimum pressure defined in 3.3.3.

9.6.2.7 r vehicles with the capability to tow air braked trailers, recharge the system to the minimum
pressure defiped in 3.3.3.

With the spring braking system control device in the released position, loosen the pipe conmection fat the
spring brake actuator to cause loss of air and automatic operation of the brake.

Check that duiring this operation there is either a reduction of pressure in the trailer'supply line sufficlent to
cause an aufomatic braking of the trailer (i.e. reduction to a pressure value below-2 bar), or an adgquate
increase in pressure in the trailer control line for applying the trailer brakes.

9.6.2.8 ith the pipe connection still loosened, check that all the brakes can be released by ayxiliary
(pneumatic, mpechanical, etc.) means.

If a tool is required for this purpose, check that it is carried on the vehicle.
9.7 Additipnal tests on vehicles equipped with EBS

9.7.1 Test fpr system operation with ignition off

This test is hot necessary if documentary evidence is provided which shows that the electric g¢ontrol
transmission |s fully operational within 2 s after the brake pedal is fully applied. This is also the case where the
ignition key cannot be removed unless the parking brake is applied and where subsequent release withqut the
ignition on is prevented.

The vehicle npust be left stationary with the parking brake released, the ignition in the off position and the key
removed for five to ten min.

Then fully apgly the brake pedal rapidly (< 1 s).

The test shall show thatthe required static total braking force is produced within 2 sec after the pedal Is fully
applied. Force buildup-miust start no later than 300 ms after the initial application of the pedal.

The total stat|ccbraking force shall be at least equivalent to that required in the Type 0 test. Testing may be

done on a rollerbenchtester-foreachaxte:

For vehicles authorized to tow trailers of category O3 or O4, check that a full control signal is supplied on the
electric control line and/or the pneumatic control line.

10 Basic performance tests — Unladen

10.1 Type 0 test (service braking system cold brake effectiveness, engine disconnected)
A mean fully developed deceleration (d,,,) and stopping distance (S) as prescribed for the vehicle category

under test shall be attained from the specified speed with the engine disconnected, with cold brakes and a
control force (F) not greater than that specified. The applicable values are given in Table 11.
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Table 11 — Type 0 test (service braking system cold brake effectiveness, engine disconnected)

10.2

At vehicle speeds of [30 %], 55 % and [80 %] of v, conduct a stop using a control force-no

that s
For E

The b
stoppi

At the

decelération (d,;,) and stopping distance (S) given in Table 12 shall be attained.

10.3

Altho(
vehicl
out th

adhes

10.4

Vehicle category M2 M3 N2 N3
v 60 km/h 60 km/h
S< 0,15 v + (v4/130)
dp = 5,0 m/s?
F < 700 N

pecified in Table 12, with the engine connected and cold brakes.

CE R 13, semi-trailer tractors shall not be tested above [80 km/h].

hg distance (S).

lable 12 — Type 0 test (service braking system cold brake effectiveness, engine con|
Vehicle category M2 M3 N2 N3
v =80 % of vmax, 100 km/h 90%Km/h 100 km/h 90 km/h
but not exceeding

S < 0,15 v + (+4/103,5)
dpy = 4,0 m/s?
F < 700 N

speed specified in Table 12_for the vehicle category under test, the prescribed mean fU

Parking braking system — Hill holding test

gh ECE R 13 does not require any testing of the parking braking system in the unlade
b, it is stronglyrécommended to check the performance of the parking braking system eith
e gradient tést as in 15.1.1 (in the appropriate load condition) or by calculation of t
ion (seevalso 15.1.2).

[ greater than

ehaviour of the vehicle shall be recorded together with the mean fullycdéveloped deceleration (d,,) and

nected)

lly developed

h state of the
er by carrying
he necessary

Secondary braking system test

Where the parking braking system is also the secondary braking system, a mean fully developed deceleration
(d,,) and stopping distance (S) value as prescribed for the vehicle category under test shall be attained from
the specified speed with the engine disconnected, with cold brakes and a control force not greater than that
specified. The applicable values are given in Table 13.
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Table 13 — Secondary braking system test

Vehicle category M2 M3 N2 N3
v 60 km/h 50 km/h 40 km/h
S< 0,15 v + (21%/130) 0,15 v + (21%/115)
dy = 2,5 m/s? 2,2 m/s?
Hand control effort < 600 N
Foot control effort < 700 N

Using the brz

parking braking systems, and note that these might be electrical. If there are common components, i

the worst-cag
achieved usin

10.5 Wheel

The wheel lo
disconnected
demonstrated
follows.

king system diagram, check for common components in the transmissions of the servig

e fault on these components and check that secondary braking performance, 'Can §
g the parking brake control.

locking sequence

tking sequence shall only be demonstrated for vehicles without ABS. or where the ABS g
manually. This is normally demonstrated by calculation. In¢the  event that this cann
by calculation (e.g. permanent all wheel drive vehicles), then "a test shall be carried

Disable the
than [0,3] an

not both lock |before the front wheels when the brakes are suddenly and firmly applied, such that the s
wheel to lock [does so in [0,5-1,0] s after the initiation of braking:

Repeat this
required.

If on one sto
successful.

11 Failure

11.1 Servic

disconnecté¢d)

Each specific
braking syste

BS and make two stops from [60] km/h on a surface. (reference 5.2.1.2) having adhesio
record the wheel speed signals. Compare the recordings and note that the rear axle whe

st on a dry high adhesion surface frem) [80] km/h, and similar wheel locking seque

p the result is not satisfactory, the/test may be repeated on a third stop and this sho

tests — Unladen

p braking system partial failure test (type 0 test, cold brake effectiveness, en

failureqmode appropriate to the vehicle braking equipment shall be considered and the s
M shallbe checked for the worst-case failure mode(s) (reference 6.14 and 8.5.3).

e and
npose
till be

an be
ot be
but as

n less
els do
econd

hce is

uld be

jine

ervice

$ baclk that Id_beal a—maan—fidlhe davalanad laration—L1 )\
dnCo, a Treart Uiy utvTiupTuUu ucuTicThauult (u

PWWTE 128
vvilll UU

ane—stopping

Make a sto

U UINTCUN  UIdAat, N JT

m/

distance (S) as prescribed for the vehicle category under test is attained from the specified speed with the
engine disconnected, at a control force (F) not greater than that specified.

11.1.1

are given in Table 13.

11.1.2

If the secondary braking system is combined with the service braking system, the applicable values

If the secondary braking system is independent of the service braking system (e.g. combined with the

parking braking system — reference subclause 10.4), then the service braking system shall meet the residual
braking performance requirements. In this case, the applicable values are to be found in Table 14.

20

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=39bf19154bc33d6850896610478adab1

ISO 7635:2006(E)

Table 14 — Service braking system partial failure test (residual braking performance)

. v S dn, S dmm F
c\::zli’lf laden laden unladen unladen
gory (km/h) (m) < (m/s?) > (m) < (m/s?) > (N) <
2 2
M2 80 0,15y 4190, v 15 015y 4190, v" 13 700
30 130 25 130
2 2
M3 60 015490, v 15 0154190, v 15 700
30 130 30 130
2 2
N2 50 0,15y +——— x ¥ 1,3 015+ xt 1,1 700
30 115 25 115
2 2
N3 40 0154190, v 13 0154190 v 13 700
30 115 30 115
11.2 [Failed load sensing device test/function test
This test simulates the failure of the control of the load-sensing device/function, if fitted, by disgonnecting the
contrdl means (e.g. mechanical linkage or pneumatic control pipe,/having made provision fpr holding air
pressiire in the suspension) or disabling the function.

11.2.1 Check that, without wheel locking occurring (except immediately before stopping), [a mean fully

develgped deceleration (d,,,) and stopping distance (S) s prescribed for the service braking
vehicle category under test can be attained from the specified speed with the engine disconned
brakes and a control force (F) not greater thandhat specified. The applicable values (f

system of the
ted, with cold
pr secondary

performance) are given in Table 13.

For veghicles with electronic load sensing function, check that the failure produces a red driver w
it is pgssible to achieve the prescribed service braking performance (reference 9.5).

arning unless

NOTE The test may be omitted.and calculations made on braking distribution to show that secpndary braking
perforrhance can be achieved without wheel locking.

11.2.3 Despite the above-mentioned control failure, the resulting trailer control line pressurg shall still be
betwegen [6,5] bar and [8,5}bar.

11.3 [Failure of the energy source on vehicles equipped with EBS

ment, disable
nstrate that it
hicle electrical

11.3.1 Where.the electrical supply of the braking system is also used by other electrical equip
the ggnerator.at nominal battery voltage level so that the battery is no longer charged, and demc
is stilljpossible to actuate all brakes of the service braking system and to supply the essential ve
loads such as lighting and wipers.

11.3.2 As a second test without the additional (non-braking) load, disable the generator at a nominal battery
voltage level. Demonstrate after 20 consecutive full stroke actuations of the service braking control that the full
control range of the service braking system is available. On each actuation, the braking control shall be fully
applied for 20 s and released for 5s. Ensure that during the above-described test, sufficient energy is
available in the energy transmission for full actuation of the service braking system.

NOTE If two independently driven generators supply battery charge, the two tests above do not have to be made.
11.3.3 Battery charge/discharge measurement — For these tests, the battery shall be discharged, e.g. using
the full vehicle electrical load with the engine at rest. Check for automatic reversion to the back-up system at a
voltage which is approximately that declared by the manufacturer. This switching voltage should be available
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in the Vehicle Technical Specification or in the Annex 18 Safety Concept information along with designed
back-up performance level.

Alternatively, for the low-voltage detection test, the vehicle battery may be replaced by an external high power
electrical supply in which the voltage can be adjusted.

11.3.31 Low voltage detection — Start with the nominal voltage and then gradually reduce the voltage
until it is 10 % above the switching value declared by the manufacturer, when change-over to back-up shall
occur. Check at this level that braking pressures corresponding to full service braking performance can be
achieved. Then further reduce the voltage until it is 10 % below the declared switching value and check at this

level that braking pressures corresponding to residual/secondary braking performance can be achieved.

Further, it wil
accompanied
secondary pe

11.3.3.2 B
system is des
is ensured.

It should be n
selected elect
vital electrical

After the verif
the battery un

over to back-lip does not immediately reoccur.

Then, with the
the battery is

For vehicles ¢
simulated by

Measurement
Two possible

use of a
small vol

alternativ

11.3.3.21 (
from a knowilg

be necessary to verify that in between these two test levels, the change-over to baeck
by the yellow warning signal if full braking performance is available, or the red warning
rformance can be provided.
attery charging capacity test procedure — This test need not be conductediwhere the b
igned such that in the non-electrical back-up mode the prescribed service ‘braking perfort

pted that, on some vehicles, the electrical supply will be organized such that as the voltagg

rical loads are switched off to reduce drain. This will be evidenced by the removal of certai
functions as the voltage reduction, specified above, takes effect)

cation of the switchover to back-up, remove some of the\remaining electrical loads and g
til the voltage increases to a point where upon reconnection of these electrical loads, cH
vehicle engine running at 80 % of the speed:atwhich maximum power is developed, che

hot being discharged.

quipped to tow trailers, the electrical trailer load which should be allowed is 400 W. This ¢
connecting across the (24 V) battepy;za high-power resistance of 1,8 ohms.

of the battery current requires‘the use of a high capacity bi-directional ammeter.
lexamples of means for proyiding this are suggested:

precision very low\value power resistor inserted into the battery connection across whi
age drop is accurately measured;

ely, a Hall effect sensor, which is clipped round all the battery cables.

alculation alternative — It is permitted to supply a calculation of the maximum discharge g
bdge. of the essential vehicle electrical loads and compare this with the rated alternator g

output at the 80°% of the maximum power speed with the battery at the nominal voltage.

-up is
f only

raking
nance

b falls,
N non-

harge
ange-

k that

an be

ch the

urrent
urrent

12 ABS tests — Unladen

12.1 ABS failure

12.1.1 Disconnect, one at a time, the electrical connections to the controller(s) (including the electrical
supply) and the modulator(s). In each case, test that the service braking system performance is at least that

residual level

12.1.2

listed in Table 14.

integrated or combined endurance braking systems are automatically switched off.

22

In the case of ADR vehicles, check that when an electrical failure of the ABS is simulated, any

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=39bf19154bc33d6850896610478adab1

ISO 7635:2006(E)

12.1.1 ABS sensor fault memory check

The function of the ABS sensor fault memory shall be checked. This may be performed in the following
manner:

With the vehicle stationary, the ignition switched off and the key removed, simulate an operational sensor
failure which can only be detected when the wheel is rotating.

For sensors having an electrical connector nearby, unplug the sensor and plug in a loose identical sensor,
which is then held away from the sensor wheel. In this way, the setting of the original sensor remains
undisturbed and the substitute sensor should be taped to a suitable hub or suspension component, so that it
will not be damaged when the vehicle is driven

For s

ensors which are permanently wired, demount one sensor from its normal loeation

, saving any

compénents which will be required to set the sensor back in place after completion of this pgrt of the test.
Tape this sensor in a position away from the sensor wheel.

Gently accelerate the vehicle to a speed of 15 km/h, taking care to avoid any wheel spin, and perify that the
yellow (or red) warning signal is produced by the time that the vehicle speed reaches 15 km/h.

NOTE Vehicles which rely on the ABS for control of braking distribution, indicate ABS failure by the red warning
signal.

Bring [the vehicle to a halt, switch off the ignition, remove the key and wait for a period of at|least 10 min.

Switc

on the ignition and verify that the normally transient.start-up warning signal remai

maintained when the vehicle is driven above 15 km/h.

With
Avoid
now e

NOTE

memo
instrug

12.2

This s
possil

e vehicle at rest again, switch off the ignition, remove the key and then re-install the o
ktinguished.

Some manufacturers may have chosen-to implement a more complicated procedure by which
y is reset and the warning signal may_net-be cancelled at 15 km/h. If this is the case, refer to the
tions for the memory reset requirements;

Determination of the peak coefficient of adhesion on the high adhesion surfa

eries of tests should be carried out AFTER the adhesion utilisation test detailed in 12.3 ar]
le to that test in order;to minimize surface adhesion changes.

The following procedure, defined in the 12.2 and 12.3, may be omitted for the high adhesion

ns on and is

iginal sensor.

ng any wheel spin, accelerate the vehicle to_a>speed of 15 km/h and verify that the warning signal is

he sensor fault
manufacturer’s

ce

d as close as

surface if the

prescribed force an.the control device does not achieve a full cycling of the ABS.
Vehicles of_cCategories N2 and N3 with a wheelbase less than 3,8 m and #/E ratio > 0,25 do([not require a
separateXalue for the rear axle coefficient of adhesion.

For vehicles equipped with three axles, only the axle not associated with a close coupled bogie will be used to
establish a k value for the vehicle.

12.2.1 Disable the antilock function and the rear service brake operation. The following test sequence is to
determine the peak coefficient of adhesion of the surface k;, first for the front axle and after that &, for the rear
axle(s) by a repeat process with the front axle brakes disabled and the rear circuit brakes enabled. The results
are used in the calculations of 12.3.

12.2.2 After ensuring that all the necessary test equipment is operational, carry out a number of brake
applications on the test surface with a low peak coefficient of adhesion. The line pressure shall be set in
increasing steps for each run until optimum performance is established (this will normally be when slight
locking occurs, wheel lock may occur below 20 km/h). To ensure that the highest possible result has been
included, the series of increments is extended to the point where the wheels lock above 20 km/h. The tests
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shall be performed from an initial vehicle speed of [50] km/h and the braking rate is calculated by reference to
the time ¢, in seconds, taken for the speed to reduce from [40] km/h to [20] km/h, using the following formula:

__[o566]

t

Starting from the minimum measured value of ¢, called 7,,,, select three values of ¢+ comprised within 7, and

1,05t

Zm

L

and calculate their arithmetical mean value ¢, then calculate

_[0,566]

If it is demon
minimum time

NOTE 1 Thi
fitted.

NOTE2 In
purposes of eg
achieve this.
12.2.3 Calcy

decelerations
dynamic load

12.2.3.1
adhesion k; is

Zmf

kg

strated that for practical reasons the three values defined above cannot be obtained;-th

min May be utilised.

5 procedure may be most accurately carried out when some form of adjustable ling preSsure regu

brder to obtain a valid result, both wheels of the axle must reach the lock point simultaneously. f

tablishing the k& value, it may be necessary to make special adjustments.to individual line press

late the value of 4 and k, using the following formula“where z¢ and z, are the

mf

en the

ator is

For the
ires to

mean

found in 12.2.2. This takes into account the rolling resistance of the unbraked axle apd the

transfer.

In case of a two-axle rear-wheel drive vehicle with, the front axle being braked, the coeffic

given by:

< Ry x g —0,015x F,

F;
Round the va

12.2.3.2
adhesion k; is

+%><meXPMXg

ue to the third decimal place:

In case of a two-axle rear-wheel drive vehicle with the rear axle being braked, the coeffic

given by:

x Py x g —0,01xK;

Round the va

h
- — X Zonp X Bpx
g Emr mx &

ue to'the third decimal place.

hiaAaarine N2 anA N2 aiath A wwhanllhaon Ince than 2 Q »mn AnAd L/
N vitH—ot 50 <

ent of

ent of

uire a

Vehicles of ¢

ctCgoTrCo TNzt >4 wrrotrioaot— o oo—tart 3 TT—art T 1=

separate value for the rear axle coefficient of adhesion.

For vehicles equipped with three axles, only the axle not associated with a close coupled bogie will be used to
establish a & value for the vehicle.

12.3 Determination of adhesion utilization on high adhesion surface

12.3.1 Vehicles fitted with an ABS of category 1 or 2

12.3.1.1

24

With the ABS operational.
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12.3.1.2 From an initial vehicle speed of [55] km/h, using the same test surface on which the peak
coefficient of adhesion will be determined (reference to 12.2), ascertain the braking rate, which the ABS can
achieve. Perform the test with sufficient line pressure or pedal effort to ensure that full cycling of the ABS
occurs. The time ¢, in seconds, taken for the speed to reduce from [45] km/h to [15] km/h, shall be determined.

12.3.1.3 Repeat the test in 12.3.1.2 twice more and calculate the average of the three ¢ values, i.e. 7,
which then gives the z,, value to be used in the adhesion utilization calculation from the following formula:

0,849
ZAL =
tm
12.3.1% The coeffictent of adhesion «,,, shalt be determined by welghting with the dynamjc axle loads,

using fthe following formula:

_kfXFfdyn"'erFrdyn

m PMXg

wherg

Ny

i h
fdyn = £F AL xRyxg

Ny

! h
rdyn = £t _EXZALXBVIXg

The value should be rounded to two decimal places.

12.3.1.5 Once the tests of 12.2 are complete," calculate the adhesion utilization, using [the following
formula:

Accorfling to ECE R 13, ¢ shall be greater than or equal to 0,75.

12.3.2 Vehicles fitted with-an ABS of category 3

Some| multiaxle vehicles” in this category have only a partial installation of antilock control op the braking
system, so that the‘adhesion utilization has to be obtained separately for each controlled axle.

12.3.21 With"the ABS operational, ensure that when the service braking system control devjce is applied,
only the brakes on one axle, which has at least one directly controlled wheel, will function normally and that
the servicebraking system on the other axles is non-operational.

12.3.2.2 Carry out the steps detailed in 12.3.1.2 and 12.3.1.3.

12.3.2.3 Once the tests of 12.2 are complete, calculate the adhesion utilization, taking into account the
rolling resistance of the unbraked axle(s) and load transfer using the following formulae:

In case of a two-axle rear wheel drive vehicle, ¢is given:

a) |Ifthisis afront axle, zy, measured = z¢

. zgxByxg—0,015x F;

kf(Ff +%XPM XZfXg)
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b) Ifthisis a rear axle, z5, measured =zg

z, x By x g —0,01x F}

k. (F, —%xzr XPyxg)

If > 1, the measurements of coefficients of adhesion shall be repeated. A tolerance of 10 % is acceptable.
According to ECE R 13, ¢ shall be greater than or equal to 0,75.

12.3.24 If the vehicle has more than one axle having at Ieast one directly controlled wheel, repeat the
tests in 12.3.3

12.3.2.5 Iff the vehicle has an axle (or bogie) which does not include at least one directly controlled wheel,
then check by calculation that the adhesion utilization and wheel lock sequence requirements, of /Annex 10 of
ECE R 13 arq satisfied by that axle (or bogie). It is not necessary to check that axles with atdeast one directly
controlled wheel meet requirements of ECE R 13 Annex 10.

12.3.2.6 Ifin 12.3.2.5 it is found that the relative position on the adhesion utilization_curves does nof meet
the prescribed requirements, carry out additional dynamic tests to verify that the wheels on at least one|of the
rear axles do|not lock before those of the front axle(s). This is checked by performing a number of stop$ (with
the ABS in operation) from an initial vehicle speed of [50] km/h on both the high and low adhesion suffaces
(reference 5.4.1), using increasing increments of line pressure until wheel lock occurs. The vehicle| mass
distribution shall be as used for the adhesion utilisation calculations.

12.4 Determination of adhesion utilization on low adhesion surface

Using a test purface with a low peak coefficient of adhesion (5.2.1.2), repeat the tests in 12.3 and 12.2 as
applicable.

12.5 Additipnal checks

12.5.1 Test qonditions

12.5.11 In the tests detailed in 12.5.2-momentary locking of directly controlled wheels, e.g. when passing
from a high gdhesion surface to a low adhesion surface, or when using a retarder, is permitted whe¢n the
vehicle speed is more than [15] km/h- In“addition, it is permitted for directly controlled wheels to lock when the
vehicle speed is less than [15] km/h! Indirectly controlled wheels may lock at any speed, but stabilify and
steerability should not be affected:

12.5.1.2 Jteering control-correction is permitted during the tests described in 12.5.3.1 and 13.1, provided

12.5.1.3
means maxi
vehicle category for other braking systems A hlgher service braking system control force may be used if
necessary to cause the ABS to come into operation.

12.51.4 In the case of ADR vehicles with any type of endurance braking system, and non-ADR vehicles
with an integrated endurance braking system, check that the requirements of 12.5.2 and 12.5.3 are also met
when the endurance braking system is in operation, either alone or combined with the service braking system.

12.5.2 Procedure for transition tests

12.5.2.1 Wheel behaviour test: With all brakes operational and the ABS connected, carry out a series of
tests to ascertain that the directly controlled wheels do not lock when the brakes are suddenly fully applied.
These tests shall be performed on both the low and the high adhesion surfaces used for the tests in 12.3 and
12.4, from an initial vehicle speed of [40] km/h and from another initial speed according to Table 15.
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Table 15 — ABS — Wheel behaviour test

Vehicle Category

Maximum Test Speed

High adhesion surface

All categories except N2, N3 laden
N2, N3 laden

0,8 vmax, but < 120 km/h
0,8 vmax, but < 80 km/h

Low adhesion surface

M2, M3, N2 except semi-trailer tractors

N3 and N2 tractors for semi-trailers

0,8 vmax, but < 80 km/h
0,8 vmay, but < 70 km/h

NOTE
surfac

12.5.3

12.5.3.

lock W
k) an
centrg
shall g

13 ABS tests — Laden

With t

13.1

For vehicles fitted'with an ABS of category 1, check that when the test in 12.5.3.1 is performe

meets

: Check that when an axle passes from a h

igh adhesion
not lock. The
y on the high
bhicle speeds

5 from a low

annd without the

deviating from its initial course. For this test, the vehicle speed shall be such that the AE

low adhesion surface and the transition from low to high adhgsion surfaces occurs at

It may be necessary to install additional equipment (see 8.5.2.12, item b) to show the point of
s on the record.

Procedure for split adhesion tests

1 For vehicles fitted with an ABS of category 1 or 2, check that the directly controlled
hen the right and left hand wheels are onsurfaces with different peak coefficients of adh
d the brakes are suddenly fully applied @ata vehicle speed of [50] km/h. The vehicle shall

lly over the division between the twa-surfaces at the start of the test. During the test, no pa
ross the division (outer tyres in the_case of twin wheels).

he laden vehicle, repeatthe tests as defined in Clause 12. Additionally, carry out the follow,

Additional split adhesion test

the préscribed braking rate zy g as follows:

0,75 (4k|_ + kH )

S cycles fully
Approximately

ransition of the

wheels do not
esion (kyand
be positioned
rt of the tyres

ng tests.

d, the vehicle

z

13.2

MALS = 5

MALS = kL

Energy consumption on low adhesion surface

It is only necessary to carry out this test on vehicles fitted with an ABS, which use stored energy or whose
energy source has a limited capacity.

13.2.1 Check that when the service braking system control device is applied, all brakes function normally.
Ensure that any auxiliary storage device (if fitted) is isolated from the service braking system.

NOTE

Indirectly and non-controlled wheels may lock during this test.
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13.2.2 Calculate the braking time ¢, in seconds, to be used in the energy consumption test using the following
formula:

where
Vmax IS the maximum design speed of the vehicle, in km/h, with an upper limit of [160] km/h.

The braking time calculated shall be equal to or greater than [15] s.

13.2.3 Taking into consideration the time ¢ obtained in 13.2.2 and the length of the low adhesion{sprface
available, thel minimum initial speed for performing the energy consumption test may be calculated. [When
making this calculation, the braking rate likely to be achieved shall be based on the coefficient'of adiesion
found in 12.2 If the ABS becomes ineffective below about [15] km/h ([4,2] m/s), then the time’ of application
shall only be fhe time taken to reduce the vehicle speed to this lower speed. It is permissible to complgte the
time, ¢, in phases, up to a maximum of four, so as to reduce initial speed and the distanee required. Thq initial
speed shall, However, be at least [50] km/h.

EXAMPLE Take the following values:
Vmax = 129 km/h

vy =15km/h =42 m/s

g=9,81ny)/s?

k=0,3

t=@=18,4s
7

The speed is given by the formula:
v=y, +hxgxt

Assume four phases:

t
V=v, tAxgx—=

4

:4,2+93x9,i1x18,4 _

=17,7 m/s = 63,9 km/h

Assume three phases:
v=v, +kxgx L
u g 3

:4’2+O,3x9,81x18,4

=22,3m/s =80,1 km/h
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The braking distance is given by the formula:

If four

2 2
5 (17,7)° - (4,2)

2
VT =y

B 2xkxg

2

phases:

=50,2m
2x0,3x9,81
If thregphases:
2 2
— (2213) _(412) — 81,5 m
2x0,3x9,81
If this|calculation method is used, ensure that the pressure in the reservoirs or-accumulators is

by the
ensur
at the

Also €
energ

Altern
devicq

manufacturer, and then carry out a number of test runs with the engine disconnected
p that the calculations are realistic, and that when the consumption test:is carried out, the
end of the total application time is as low as possible, but not lowerchan [15] km/h.

nsure that it will be possible to bring the vehicle to rest at theyend of time ¢ without the use|
y of the service braking system. If track space permits, the:vehicle can be allowed to roll to

ptively, at the end of time ¢, bring the vehicle to rest,by applying the service braking s
without the ABS functioning and without releasing the brakes at rest. With the vehic

increg
first s

13.2.

that specified
and idling to
vehicle speed

of any stored
rest.

ystem control
le stationary,

se the brake application up to a full application.and release subsequently. This is considered to be the

tic application.

Check that the pressure in the service“braking system reservoirs or accumulators is a

the mpnufacturer, is at least sufficient to .achieve prescribed service braking system performg
provision is made to stop the supply of .energy to them at the end of the application time
preferpbly by a solenoid valve switched by the service braking system control device movement.

13.2.
off an

13.2.64
deterr
idling,
contin
energ

13.2.7
achie

If the vehicle is capable of towing an air braked trailer, ensure that the supply line for the
j that a 0,5 litre reservoir (réference 8.5.1.2) is attached to the control line coupling head.

From the initial speed, which shall not be less than [50] km/h, and using the low adhesig
hined as in 12.2;~apply the service braking system control device fully, with the engine disg

until time ¢ds_completed, noting the time taken. Ensure that during the time ¢, thg
uously. Release the service braking system control device and simultaneously cut off
y to the service braking system reservoirs or accumulators.

Repeat 13.2.6, if necessary, up to a maximum of four times in all, until the total tim

5 specified by
nce, and that
on each run,

trailer is shut

n test surface
onnected and

ABS cycles
the supply of

e ¢ has been

ed,/ ensuring that the energy supply is reconnected at the instant the control device is applied and cut

off at the instant the control device is released.

From the second phase, the energy consumption corresponding to the initial brake application may be taken
into account, by subtracting one full brake application from the full four applications.

13.2.8 Bring the vehicle to rest without reducing the level of the stored energy of the service braking system.
After ensuring that all brakes are released, fully apply and release the service braking system control device
[four] times.

During the tests, additional energy shall not be supplied to the service braking system reservoirs or
accumulators.
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13.2.9 Check that, when the brakes are applied for the [fifth] time, it is possible to achieve the prescribed
secondary braking performance (Table 13).

NOTE Verification can be either by using the deceleration against brake line pressure graph (reference 15.4.2), or by
conducting a specific engine disconnected stop at the [fifth] application pressure from the appropriate initial speed as
detailed in Table 13.

During the tests, additional energy shall not be supplied to the service braking system reservoirs or
accumulators.

It may be necessary to off-load some vehicles partially in order to ensure that the ABS still operates as the
pressure reduces. This is acceptable, but the requirement for secondary performance remains related to the
maximum mags of the laden vehicle.

13.2.10 In adfition, if the vehicle is capable to tow an air braked trailer, check that, when the‘brakes are
supplied for the [fifth] time, the pressure supplied to the control line is at least [half] that supglied on the first
full application of the service braking system with the initial pressure level specified by the manufacturer.

During the tésts, additional energy shall not be supplied to the service braking $ystem reservqirs or
accumulators

14 Failure|tests — Laden

14.1 Servicpe braking system partial failure test (type 0 testi<cold brake effectiveness, engine
disconnecte¢d)

The test is cafried out as detailed in 11.1.

14.2 Failed|load sensing device test

The test is cafried out as detailed in 11.2.

14.3 Energy source failure test

Commencing|with the pressure indicated by the vehicle manufacturer (reference 3.3.1) in the air resg¢rvoirs
and with the gngine not running (or‘with the drive of the energy source disconnected), a mean fully devgloped
deceleration (4,,,) and stopping distance (S) as prescribed for the vehicle category under test shall be attained
from the spegified speed with~the engine disconnected, with cold brakes and a control force (F) not dreater
than that spegified. The appropriate values are given in Table 11.

15 Basic performance tests — Laden

15.1 Parking braking system — Hill holding test

The parking braking system efficiency of a towing vehicle shall be checked both for the individual vehicle and
for the towing vehicle/trailer combination at the maximum authorized mass of the vehicle combination.

15.1.1 Gradient test

This is a static, cold brake test conducted with the vehicle facing upwards and downwards on a minimum
gradient as prescribed in Table 16. The vehicle shall remain stationary on the specified minimum gradient with
the control effort to apply the brakes not exceeding the value given in Table 16. The time period allowed for
evaluating the capability of the parking braking system to hold the vehicle stationary shall not be less than
1 minute.
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Towing vehicle/trailer combinations shall remain stationary on the gradient specified in Table 16, using only
the towing vehicle parking braking system. As part of the test, check that the trailer control line is not
pressurized.

NOTE Some parking brake control devices include a “park” position in which the trailer control line is pressurized and
a “test” position in which the trailer control line is not pressurized.

Table 16 — Parking braking system — Hill holding test

Vehicle category M2 M3 N2 N3
Individual vehicle up and 18 %
davia-creadiant
dowr-gradient
Towing vehicle/trailer 12%
combination up and down
gradient
Hand control effort < 600 N
Foot control effort < 700 N
15.1.4 Drag test

Wher¢ a surface of the prescribed minimum gradient is not available, the parking brake efficlency may be
verified by attempting to drag the vehicle under test forwards.and backwards on a level sufface with the
parking brake applied.

A tow|ng force is applied by a suitable means to the vehicle‘under test with the parking brake applied. A force
up tola value corresponding to the vehicle’s maximum mass multiplied by the prescribed hill gradient (%)
should be used. The time period allowed for evaluating the capability of the parking braking system to hold the
vehiclg stationary shall not be less than 1 minute.

When| using the drag test method, it is also.necessary to determine if an adhesion of maximyim 0,8 will be
sufficient when the vehicle is actually parked’on a hill of the prescribed gradient. For example, for a two-axle
vehicle with the parking brake on the rear/axle, the following condition shall be fulfilled (checking for sufficient
adhesion on the more critical downward-gradient).

Py x 20,18 = Fyym

<0,8
MX X()I X

15.1.3 Additional tests on vehicles equipped with electrical parking brake

15.1.3.1 Performance test in failure condition

Simulate”a break in one wire of the electrical control transmission or a single failure in the ¢ontrol (which
excludes’ multiple wire disconnections such as would occur from an uncoupled multi-pin connector).
Simulation may be achieved by a prepared control or wiring harness. In the fault condition, repeat the test of
15.1.1 on an 8 % up and down gradient or the equivalent for the drag test of 15.1.2. It shall be possible to
apply the parking braking system from the driver's seat by using the control of the parking brake or an
auxiliary control, if such is provided, and thereby be capable of holding the laden vehicle stationary. As an
alternative to the application by the driver, the parking braking system may be automatically applied each time
the vehicle becomes stationary. If this is the case, two further factors shall be checked by making stop and go
operations on a gradient, which is at least 8 %:

a) the park brake shall remain applied when the ignition switch is turned off; and
b) the park brake is automatically released as soon as the vehicle is set in motion again.

There shall also be means to release the parking braking system in failure mode. Follow the manufacturer’s
guidelines in the handbook and check that any necessary tool(s) are provided on-board.
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15.1.3.2 Failure warning

Simulate a break in one wire of the electrical control transmission and check that the yellow warning signal is
activated immediately. Apply the parking brake and check that the red warning signal begins to flash and
continues to do so as long as the control of the parking braking system is in the on (activated) position. Turn
the ignition off, remove the key, and check that the flashing of the red warning signal continues for at least
10 seconds more.

Where a separate red warning signal indicating actuation of the parking brake is provided, check that this is
the one that flashes.

15.1.3.3 En

Check that, with the ignition on but with the engine not running, it is possible to apply the parking b
system with headlights, wipers and rear window heating on.

raking

15.1.3.4 Test with ignition off and key removed

trol of
ary to

later
k that

Turn the ignitjon off and remove the key. If the parking brake is not applied automatieally, apply the cor
the parking braking system after 5 to 10 min. Check that the system is able to produce the force necess
hold the ladg¢n vehicle on an 18 % up or down gradient within 2 s. Forece “buildup must start ng
than 300 ms after application of the control. Release the control of the parking'braking system and cheq

the parking b

15.2 Parkin

15.2.1 If the
no auxiliary ¢
fully develop

ake does not release under the ignition-off condition.

ig braking system — Dynamic test

service braking system and the secondary braking system have the same control, and th
bntrol for applying the service braking system, the parking braking system shall achieve a
pd deceleration and a deceleration immediately before the vehicle stops of not less

[1,5 m/s2] from a speed of [30 km/h] with the engine di§connected and cold brakes. The force applied

parking brake

control shall not be greater than that préscribed for the hill holding test (Table 16).

ere is
mean

than
to the

15.2.2 Wherg the parking braking system is ‘also the secondary braking system, this becomes a f{est of
secondary braking capability, and is to be carried out as detailed in 10.4, which has the same requirements.
15.3 Wheel|locking sequence

The test shalllbe carried out as detailed in 10.5.

15.4 Type Q test (service-braking system cold brake effectiveness, engine disconnected
15.4.1 A tes{ shall be:carried out as detailed in 10.1.

15.4.2 It is recommended to undertake a series of stops from the specified speed with reasonably spaced
increments ofteehtrol-forcetbrake-controHine-pressureferall-servicebraking-cireuits—and-te-eonstruetalgraph

of deceleration against control force and brake line pressure for each service circuit up to a point where there

is a tendency

NOTE 1

for wheel locking to occur.

required later for the hot brake performance test within the type | test (15.9.4).

NOTE 2

of the warning device test (15.6) and the energy storage capacity test (15.7).

15.5 Type 0 test (service braking system cold brake, engine connected)

Tests shall be carried out as detailed in 10.2.

32

The control force or brake line pressure used to attain the prescribed mean fully developed deceleration is

The graph of deceleration against brake line pressure can be used to determine braking performance as part
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