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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through 1SO
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, govern-
mental and non-governmental, in liaison with 1SO, also take part in the
work. 1SO 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 Inter-
national Standard requires approval by at least 75% of the member
bodies\casting a vote!

International-Standard 1SQ,6597 was prepared by Technical Committee
ISO/TC 22, Road vehiclés, 'Sub-Committee SC 2, Brake systems and
equipment.

This_ second, edition cancels, .and, replaces the first edition (ISO
6597:1980), of which it constitutes a technical revision.

Annex A forms an integral part of this International Standard.
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INTERNATIONAL STANDARD

ISO 6597:1991(E)

Road vehicles — Hydraulic braking systems — Measurement

Qf braking performance

1 Scope

This International Standard specifies the test
method for testing the hydraulic braking systems of
road vehicles of categories M and N as defined in
UN-ECE Regulation No. 13.

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

Hydraulic braking systems include vacuum-assisted,
compressed air-assisted and power chydraulic-
assisted braking systems with hydraulic brakes as
well as full power hydraulic braking systems.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this [nternational Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of I[EC and ISO maintain
registers of currently valid International Standards.

ISO 611:1980, Road vehicles — Braking of automotive
vehicles and their trailers — Vocabulary.

ISO 1176:1990, Road vehicles — Masses — Vocabu-
lary and codes.

ISO 3833:1977, Road vehicles — Types — Terms and
definitions.

1) Definitions from UN-ECE Regulation No. 13, amendment O5:

UN-ECE Regulation No. 13, Uniform provisions con-
cerning the approval of vehicles with regard to
braking, incorporating the 05 series of amendments.

3 Definitions and symbols

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

3.1 Vehicle loading

3.1/1° 'laden vehicle:"Vehicle laden so as to reach its
maximum mass.

3.1.1.1 laden motor vehicle other than semi-trailer
tractor: Vehicle laden to technically feasible maxi-
mum mass specified by the vehicle manufacturer
and acknowledged by the Technical Services. This
mass may exceed the “maximum authorized total
mass” permitted by national regulations.

Mass distribution on the axles is to be stated by the
vehicle manufacturer. In the event of several load
distribution patterns being planned, the distribution
of the maximum mass among the axles is such that
the load on each axle is proportional to the maxi-
mum technically permissible load for each axle.

3.1.1.2 laden semi-trailer tractor: Vehicle laden as
in 3.1.1.1 , except that the load may be repositioned
halfway between the kingpin position and the
centre-line of the rear axle(s).

Category M: Power-driven vehicles having at least four wheels or having three wheels when the maximum mass ex-

ceeds 1 t, and used for the carriage of passengers.

Category N: Power-driven vehicles having at least four wheels or having three wheels when the maximum mass ex-

ceeds 1 t, and used for the carriage of goods.



ISO 6597:1991(E)

3.1.2 Unladen vehicle

3.1.2.1 unladen motor vehicle other than semi-
trailer tractor: Vehicle laden to kerb mass without
load or occupant but with the fuel tank filled to at
least 90 % of the capacity stated by the vehicle
manufacturer at the start of test and complete with
cooling fluid and lubricants, and tools and spare
wheel, if provided.

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

An increase up to 200 kg mass over this mass is al-
lowed; this corresponds, for instance, to the driver,
one observer and instrumentation. If necessary,
some vehicle mass may have to be removed.

For a vehicle without body, the manufacturer is to
declare the minimum mass reached on each axle for
the vehicle with a body.

3.1.2.2 unladen semi-trailer tractor: Vehicle laden
as in 3.1.2.1 including the fifth wheel or an equivalent
load (in value and in position).

3.2 Hydraulic pressures

NOTE 1
tems only.

These definitions apply to hydraulic pump sys-

3.21 cut-in pressure: Minimum’system operational
pressure specified by the manufacturer.

3.2.2 cut-out pressure: Maximum system opera-
tional pressure specified by the manufacturer.

3.3 Road test parameters

v is the vehicle test speed at the initiation of
braking, in kilometres per hour;

Vmax IS the maximum vehicle speed declared by
the manufacturer, in kilometres per hour.

4 Test site conditions

4.1 Road surface condition

411 Surface

The road surface shall be a dry, smooth, hard-
surfaced roadway of Portland cement concrete, or
other surfaces with an equivalent coefficient of sur-
face friction.

The road surface shall be free from loose material.

4.1.2 Gradient

The road surface shall be substantially level; a tol-
erance of +1 % average gradient, measured over
a minimum distance of 50 m, is allowed.

NOTE 2 The parking brake system hill-holding test may
be conducted on a specified gradient or on a level road
(see 12.2.1).

41.3 Camber

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

4.2 Ambient conditions

4.21 Wind speed

The wind speed shall not exceed an average of
5 m/s.

4.2.2 Air temperature

The air température shall not exceed 35 °C.

In “exceptional” circumstances, 45 °C may be ac-
ceptéd. This.shall be recorded in the test report.

5. Vehicle preparation

NOTE 3 Definitions in clause 3 also include some re-
quirements which are an integral part of the tests.

5.1 Instrumentation

The vehicle shall be prepared for testing by the ad-
dition of the following instruments and/or calibration
of existing standard instruments, as required.

Other instruments may be useful in providing accu-
rate data, but care shall be exercised to ensure that
instruments added to the standard vehicle braking
equipment do not significantly affect the braking
system performance.

All the installed instruments indicated in 5.1.1 to
5.1.11 shall be checked to ensure that they are
functioning correctly and, with the vehicle stationary
on the test surface, all the test instruments shall be
set.

5.1.1 Control force gauge for the service braking
system.

5.1.2 Control force gauge for the parking brake
system.

5.1.3 Control force gauge for the secondary braking
system (if this system is not combined with either
the service or the parking brake system).



5.1.4 Decelerometer.

5.1.5 Speed-measuring device or calibrated speed-
ometer.

5.1.6 Stopping-distance-measuring device.
5.1.7 Time-measuring device.
5.1.8 Brake temperature indicating system.

5.1.9 Initial response time and build-up time meas-
uring equipment.

5.1.10 Line pressure gauges/transducers.
5.1.11 Optional instruments, which may include

a) control travel gauges,

b) wheel lock indicators.

5.2 Provision for failure simulation

The vehicle shall be equipped;with the,necessary
added devices and piping acecording to the manu-
facturer’'s recommendations and agreed with the
Technical Services to provide the required ‘failure
simulations. Such added devices and piping shall
not interact with the standard vehicle braking
equipment in such a manner.astoaffect significantly
the intact and/or failed system performances

A leakage will be simulated and the brake fluid may
return towards its tank.

5.3 Tyre conditions

53.1 The tyres shall be inflated to the vehicle
manufacturer’'s recommended pressure levels.

5.3.2 It is recommended that the tyre tread wear
should not exceed 50 % of the new condition.

5.4 Braking system condition

The braking system components shall be new, or
capable of functioning as if new, and within the ve-
hicle manufacturer’s specifications. The service and
parking brake linings shall be bedded in according
to the vehicle manufacturer’'s recommendations.

5.5 Adjustment of braking equipment

Adjustable brake components shall be set according
to the vehicle manufacturer’s recommendations.
Re-adjustment of the brakes, including automatically
adjusted brakes, in accordance with the vehicle
manufacturer’'s recommendations (manual or other-
wise), may be made prior to each specific test.
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Where a secondary braking system effectiveness
test is carried out on the rear axle only, automatic
adjustment devices may be disconnected, if re-
quested by the manufacturer.

5.6 Vehicle to tow test vehicle

A towing vehicle may be used for the simulated
downhill behaviour test (categories Mz and Nj). It
shall be equipped with the instruments in 5.6.1 to
5.6.4.

5.6.1 Speed-measuring device or calibrated speed-
ometer.

5.6.2 Time-measuring device.
5.6.3 Stopping-distance-measuring device.

5.6.4 Towing-force-measuring device.

6 Test requirements

6.1 During all phases of this procedure, any un-
usual braking.performance characteristics, such as
undue 'deviation or' abnormal vibration, shall be ob-
served and reported.

6.2 During the tests with the engine connected on
vehicles with a manual gearbox, the clutch may be
disengagedijustbefore the vehicle stops to avoid
engine stalling.

6.3 Deceleration measurements used in this pro-
cedure, unless otherwise stated, refer to the “mean
fully developed deceleration”—not to the mean de-
celeration based on the stopping distance/time re-
lationship. When reference is made to “prescribed
effectiveness”, this is the effectiveness presented in
UN-ECE Regulation No. 13 for the individual test.

6.4 Tests may be carried out under adverse con-
ditions to avoid delays, but with due consideration
for safety; such adverse conditions shall be re-
ported. Any test failures under such conditions shall
be repeated under the correct conditions, but not all
tests need necessarily be repeated.

6.5 The tests should preferably be carried out in
the recommended sequence described in this pro-
cedure; however, the parking brake system tests
and the response time measurements may be car-
ried out at any time selected by the vehicle manu-
facturer and agreed with the Technical Services
during the procedure.

Furthermore, all unladen tests may be grouped to-
gether and be followed by the laden tests.

Any variation in the recommended sequence shall
be noted.
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6.6 Re-testing in the course of the full procedure
shall be avoided, although one or two extra stops
are unlikely to prejudice subsequent road test re-
sults.

6.7 Full or partial re-tests, after a test failure or to
approve alternative braking system components,
shall again follow this procedure and with particular
emphasis on the vehicle preparation and bedding in
procedures.

6.8 Control forces shall be applied rapidly, but
without significant overshoot, and then be main-
tained constant during the stop or varied progress-
ively, as required.

6.9 The use of pedal-application machines or of
robots does not reflect real-life vehicle braking and
should be discouraged.

6.10 Skilled test drivers shall be used to determine
the optimum vehicle braking performance without
wheel-locking except immediately before stopping
and without significant deviation, after appropriately
familiarizing themselves with thé Vehicletbraking)
steering and suspension systems.

6.11 Tests with the engine connected shall be car-
ried out in the appropriate gear, defined as that gear
used normally to reach the speed without exceeding

the manufacturer’s recommended maximum engine.

speed.

6.12 The brakes are deemed to be cold when the
initial temperature of the hottest brake measured on
the disc or on the outside of the drum or on the
brake linings is higher than 50 °C and lower than
[100] °C before each test stop.

7 Service braking system — Cold
effectiveness test (UN-ECE type 0 test)

7.1 Test procedure

This test procedure shall be carried out for each
specified loading condition and from all the nomi-
nated vehicle speeds, with the engine disconnected
and connected as prescribed. The appropriate gear
for engine-connected tests is defined in 6.11.

Each test stop shall be made with cold brakes as
defined in 6.12.

Determine the optimum mean fully developed de-
celeration and/or stopping distance for each vehicle
speed/vehicle loading condition specified in 7.1.1
and 7.1.2, without exceeding the maximum permitted
control force (see annex A) and without wheel-
locking.

A preliminary series of five braking system appli-
cations may be carried out for vehicle familiar-
ization, but because the total number of stops can
significantly change the thermal and mechanical
properties of the friction materials (and thus poss-
ibly the vehicle performance), it is recommended
that each test condition should be run no more than
four times (unless otherwise specified); in any event,
the total number of stops made in this clause should
not exceed 35.

The test sequence in 711 to 7122 is rec-
ommended.

7.1.1 Unladen stops

7111 From the prescribed test speed (see
annex A) with the engine disconnected. The result
of this test shall be at least equal to the prescribed
braking efficiency.

71.1.2 From [30] %, 55 %, [80] % of v,,,, with the
engine connected in an appropriate gear.

7.1.2 Laden stops

71.21 From the prescribed test speed (see
annex (A) with! the engine disconnected. The result
of this test shall be at least equal to the prescribed
braking efficiency.

This/stest “shall--consist of'‘several stops from the
specified- 'speed, using reasonably spaced incre-
ments of control force or line pressure to generate
the graph of braking rate against control force or
line pressure. This graph can be used for the tests
in 8.6.2, 13.3 and 15.3.

One measurement shall be at least equal to the
prescribed braking efficiency.

7.1.2.2 From [30] %, 55 %, [80] % of v,,,, With the
engine connected in an appropriate gear, but not
exceeding [80] km/h in the case of semi-trailer
tractors.

7.2 Presentation of results

7.21 During each test stop, the following infor-
mation shall be recorded:

a) the actual speed of the vehicle at the initiation
of braking;

b) the control force or line pressure;

c) the mean fully developed deceleration and/or
stopping distance;

d) any locking of the wheels, deviation of the ve-
hicle from its course or abnormal vibration.



7.2.2 The following additional information shall also
be recorded:

a) the ambient conditions;
b) the vehicle identification;

c) the vehicle loading conditions (including individ-
ual axle masses for each loading condition);

d) the relevant tyre information.

7.2.3 All the test results in 7.2 may be given in the
form of a table.

The test results corresponding to 7.1.2 may be pre-
sented in a graph.

7.3 Complementary tests

If the same test vehicle is used, complementary
tests, to generate base data for subsequent per-
formance tests, may conveniently be carried out at
the time of the cold effectiveness tests, as required;
for example, preliminary test for the response time
measurement (see clause "13). In this[caselit is)recH
ommended that line pressure gauges/transducers
(see 5.1.10) should be installed ihceach, Service
braking system circuit, in order to determine the line
pressure at the least favourably placed axle corre-
sponding to the prescribed braking performance;
when carrying out the test/describedcimiZ:A:2c

8 Secondary braking system — Service
braking system partial failure test (UN-ECE
type 0 test)

8.1 General

8.1.1 Secondary braking system

Two types of secondary braking systems are con-
sidered (at the option of the vehicle manufacturer):

a) combined with the service braking system;

b) independent of the service braking system
and/or combined with the parking brake system.

8.1.2 Secondary braking performance

This is considered to be the minimum performance
required of the secondary braking system.

8.1.3 Residual braking performance of service
braking system

This is considered to be the minimum performance
required of the service braking system in case of a
transmission circuit failure, when the secondary
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braking system is not combined with the service
braking system.

8.2 Test procedure — General requirements

8.21 The secondary and/or residual braking per-
formance (see 8.1.2 or 8.1.3) shall be checked for
each specific failure mode appropriate to the vehicle
braking equipment.

8.2.2 For each test condition (see 8.3 and 8.4), de-
termine the optimum mean fully developed deceler-
ation and/or stopping distance:

a) vehicle speed (see annex A);

b) without exceeding the maximum permissible
control force (see annex A);

c) engine disconnected or connected (as pre-
scribed);

d) without wheel-locking, except immediately be-
fore stopping;

e) ‘with“steering-wheel corrections, if necessary, to
keepthe vehicle on course;

f) loading condition: unless otherwise specified, all
tests should be carried out with the vehicle laden
and unladen;

A single stop suffices for each test condition. Ad-
ditional stops may be run, if necessary.

Each test shall be made with cold brakes as defined
in 6.12. For engine-connected tests, the appropriate
gear is defined in 6.11.

8.3 Secondary braking system test

8.3.1 Secondary braking system combined with
service braking system (circuit failure)

The failure of one circuit of the service braking sys-
tem shall be simulated by an open-circuit leakage
type failure which ensures that the circuit line
pressure remains at zero during the entire test
phase.

The test conditions shall be as follows:

a) engine disconnected, from the prescribed test
speed for secondary braking: prescribed effec-
tiveness shall be equal to secondary braking ef-
fectiveness;

b) engine connected in an appropriate gear, from
[30] %, 55 % and [80] % of v, but not ex-
ceeding [80] km/h in the case of laden semi-
trailer tractors.
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No value for the effectiveness is specified: how-
ever, the measured efficiency and the behaviour
of the vehicle shall be recorded in the test report.

The entire test series shall be repeated for every
other circuit of the service braking system, by in-
ducing one failure at a time.

8.3.2 Secondary braking system independent of
service braking system and/or combined with
parking brake system

In this case, both the secondary braking system and
the service braking system with a partial failure
shall be tested. The sequence in 8.3.2.1 and 8.3.2.2
is recommended.

8.3.2.1 Separate secondary braking system test
The test conditions shall be as follows:

a) engine disconnected, from the prescribed test
speed for secondary braking: prescribed effec-
tiveness shall be equal to secondary braking ef-
fectiveness;

b) engine connected in an appropriate gear, from
[30] % 55 % and [80] % of v, but not ex-
ceeding [80] km/h in the case of semi-trailer
tractors.

No value for the effectiveness,is.specified: how-

ever, the measured efficiency and the behaviour

of the vehicle shall be recorded in the test report.

8.3.2.2 Service braking system partial failure test

The circuit failure shall be simulated as in 8.3.1; the
test is not required for semi-trailer tractors.

The test conditions shall be as follows:

— vehicle laden, engine disconnected, from the
prescribed test speed for secondary braking:
prescribed effectiveness shall be equal to re-
sidual braking effectiveness.

8.4 Service braking system partial failure
tests

8.41 Load-sensing valve control failure (if fitted)

This failure is simulated by disconnecting the valve
control.

The test conditions shall be as follows:

— vehicle laden, engine disconnected, from the
prescribed test speed for secondary braking:
prescribed effectiveness shall be equal to sec-
ondary braking effectiveness.

8.4.2 Energy failure (for energy-assisted braking
systems)

Two types of failure are tested, as in 8.4.2.1 and
8.4.22.

8.4.2.1 Failure of energy-assistance device

This failure shall be simulated by depleting all
stored energy in the assistance device.

If more than one energy-assistance device is fitted
in the service braking system, the test shall be car-
ried out successively for each energy-assistance
device.

The test conditions shall be as follows:

— engine disconnected, from the prescribed test
speed for secondary braking: prescribed effec-
tiveness shall be equal to:

a) secondary braking effectiveness in the case
of 8.1.1a);

b) residual _braking effectiveness in the case of
8.1.1 b).

8.4.2.2" "Engine stopped

This.|failure shall be simulated by charging the
energy-assistance device(s) to.the normal operating
level and then stopping the engine (or disconnecting
the supply of energy from the engine). The stop shall
be made as soon as possible.

The test conditions shall be as follows:

— engine disconnected, from the prescribed test
speed for service braking: prescribed effective-
ness shall be equal to service braking effective-
ness (one stop only).

8.5 Capacity of storage devices

This test is only conducted when stored energy is
required to meet secondary braking performance.

8.5.1 Energy-assisted braking systems

8.5.1.1 Test conditions

The initial energy level in reservoir(s) or accu-
mulators shall be as specified by the manufacturer.
In any case, it shall not exceed the cut-in pressure
(for hydraulic or compressed air energy-assisted
braking systems) or [90] % of the maximum energy
level (for vacuum-assisted braking systems). This
initial value shall be such as to enable the pre-
scribed performance for the service braking system
to be achieved.



Reservoir(s) or accumulators shall not be fed; during
the test, auxiliary devices and related
accumulator(s), if any, shall be isolated.

For motor vehicles designed to tow an air-braked
trailer or semi-trailer, the supply line shall be
blocked off and a reservoir of [0,5] | capacity shall
be connected to the control line. The pressure in this
reservoir shall be exhausted before each actuation
of the brakes. After the test in 8.5.1.2.1, the pressure
in the control line shall not be less than one-half of
the pressure obtained at the first application of the
braking system control device.

8.5.1.2 Test procedures

8.5.1.2.1 If the energy source is a pump, carry out
[eight] full actuations of the service braking system
control device under static conditions. Then drive
the vehicle, with the supply disconnected, at the
prescribed speed for secondary braking.

8.5.1.2.2 Ifthe energy source is the engine vacuum,
carry out [four] full actuations ofithe servicesbraking
system control device. Then"drive the'vehicle, with
the supply disconnected, at the prescribed speed for
secondary braking.

8.5.1.3 Requirements

It shall be possible to achieve at least the pérform—
ance prescribed for the secondary braking system:

— according to 8.5.1.2.1, at the ninth application;

— according to 8.5.1.2.2, at the fifth application;

8.5.2 Hydraulic braking systems with stored energy

8.5.2.1 Energy source failure

This failure is simulated by disconnecting the pump.
Auxiliary devices and related accumulators shall be
isolated.

8.5.2.1.1 Test procedure

From a pressure prescribed by the manufacturer,
not exceeding the cut-in pressure, carry out [eight]
full actuations of the service braking system control
device under static conditions, with a recovery time
which shall be at least one minute between each
actuation. Each application shall be held for 20 s to
30 s.

Then drive the vehicle at the prescribed speed for
secondary braking. :
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8.5.2.1.2 Requirement

It shall be possible to achieve, at the ninth appli-
cation, at least the performance prescribed for the
secondary braking system.

8.5.2.2 Hydraulic transmission failure (single pump)

This represents a failure of parts located between
the control device and the brakes and linking them
functionally. The accumulators are similarly part of
the transmission.

The test shall start from the following initial con-
ditions:

— initial pressure in accumulators equal to the
pressure specified by the manufacturer (but not
exceeding the cut-in pressure);

— accumulator(s) shall not be fed; in addition, the
auxiliary equipment and related accumulators, if
any, shall be isolated.

8.5.2.2.1“ Main test'procedure

The 'test'shall be carried out with the vehicle laden.
It shall be repeated with the vehicle unladen, if this
corresponds to more unfavourable conditions.

Create a failure in the least favourable part of the
hydraulic transmission (see annex A, figure A.1).

Ensure that the part of the circuit not affected by the
failure continues to be fed for halting the vehicle
with the effectiveness prescribed for secondary
and/or residual braking. This condition shall be met
by means of devices which can be easily actuated
when the vehicle is stationary or by automatic
means.

If storage devices or energy accumulators are lo-
cated downstream of this device, create a failure
just before this device.

Carry out [four] actuations of the service braking
system control device in static conditions, with a
recovery time which shall be at least 1 min between
each actuation.

Drive the vehicle at the prescribed speed'for sec-
ondary braking.

The following requirement shall be met:

— It shall be possible to achieve, at the fifth appli-
cation, at least the performance prescribed for
the secondary braking system.

If this condition is not fulfilled, carry out a test ac-
cording to the procedure in 8.5.2.2.2.
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