1SO 5697-1982 (E)

INTERNATIONAL ORGANIZATION FOR STANDARDIZATIONOMEXAYHAPOAHAR OPFAHU3ALUUA NO CTAHRAPTUIAUUUSGORGANISATION INTERNATIONALE DE NORMALISATION

Agricultural and forestry vehicles — Determination|of
brakiphg performance

Véhicules agricoles et forestiers — Détermination des performances de freinage

First edition — 1982-09-15

UDC 631.3 — 59 Ref. No. 1SO 5697-1982 (E)

Descriptors : agricultural machinery, braking systems, definitions, performance evaluation, braking tests, test results.

Price based on 15 pages


https://standardsiso.com/api/?name=d02f1965c5f8b2fa305859e4d9d5899e

Foreword

1SO (the Internati
national standard

bnal Organization for Standardization) is a worldwide federation of
institutes (ISO member bodies). The work of developing Inter-

b

national Standards is carried out through ISO technical committees. Every member

body interested ir
right to be represg
and non-governm

Draft Internationa
the member bodig
the 1ISO Council.

International Stan

a subject for which a technical committee has been set up has the
bnted on that committee. International organizations, governmental
ental, in liaison with 1ISO, also take part in the work.

Standards adopted by the technical committees are circulated to
s for approval before their acceptance as International Standards hy,

dard 1SO 5697 was developed by Technical Committee ISQYLTC 23,

Tractors and machinery for agriculture and forestry, and was circulated to_the member

bedies in April 19

It has been appro|

B1.

ved by the member bodies of the following countries :

Australia Iran Romania

Austria Iraq South Africa, Rep. of
Belgium Italy Sweden
Czechoslovgkia Korea, Rep.,of Switzerland

Denmark Mexico United Kingdom
Egypt, Arab Rep. of Netherlands USA

Finland New-<Zgaland USSR

Germany, k.R. Poland

India Portugal

The member bodi
on technical grou

s of the following countries expressed disapproval of the document
hds :

Canada

©

France

International Organization for Standardization, 1982 @

Printed in Switzerland



https://standardsiso.com/api/?name=d02f1965c5f8b2fa305859e4d9d5899e

Contents

1 Scope and field of application ................ ¢~ . ...,
2 Reference.............coooiiii o ol
Section one : General
3 Definitions ... AN
4  General requirements . .. ..\ . ...
Section two : Determination of service brakes performance
5 Introduction ... . o . . ...
6 Method based on measured deceleration .....................
6.1 . Procedure for agricultural tractors and self-propelled agriculty
6.2~ Procedure for trailed vehicles . ..........................
7 Method based on measured stopping distance.................
7.1 Procedure for agricultural tractors and self-propelled agriculty
7.2 Procedure for trailed vehicles . ..........................
Section three : Determination of parking brakes performance

8 Methodoftest. . ... ...

Annexes

A Specimen test report for agricultural tractors and self-propelled

agriculturalvehicles ......... .
B Specimen test report for trailed vehicles . ............... .. ... ... ... .. ....

Table — Requirements for measuringaccuracy....................


https://standardsiso.com/api/?name=d02f1965c5f8b2fa305859e4d9d5899e

This page intentionally left blank



https://standardsiso.com/api/?name=d02f1965c5f8b2fa305859e4d9d5899e

INTERNATIONAL STANDARD 1SO 5697-1982 (E)

Agricultural and forestry vehicles — Determination|of
braking performance

1 Scope and field of application b) trailed agricultural vehicles designed for use at speeds
exceeding 6 km/h, comprising agriculturgl trailers, towed
This Interndtional Standard specifies methods of measuring the agricultural machines and implements.

performanck of service brakes, based on measured. decelera-
tion and on|measured stopping distance, and of patking brakes
of agricultufal and forestry vehicles.

It is applicaple to : 2 Reference
a) tractors and self-propelled vehi¢lés having a maximum ISO 3965, Agricultural wheeled tractors. Determination of
design gpeed exceeding 6 kmih; maximum travel speed.
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Section one : General

3.1 agricultural tractor : A self-propelled wheeled or track-
laying vehicie, more particularly designed to pull, push, carry

3.9 maximum mass : The technicaiiy permissibie maximum
mass of the vehicle stated by the manufacturer. (This may be
higher than the maximum mass authorized by a national ad-
ministration).

3.10 braking device : A combination of parts, the function
of which is to reduce the speed of a moving vehicle or to bring

and operate impl
work (including
detachable loadin

3.2 self-prope
than a tractor, ha
ed in agriculture
and the devices
ded for doing theg

Such vehicles ma
Additionally, ther
and devices requ

ements including trailers used for agricultural
forestry work). It may be provided with a
g platform.

led agricultural vehicle : Any vehicle, other
ving its own means of propulsion, which is us-
br forestry and which according to its design
fixed to the vehicle is suitable and inten-
work.

y be equipped to pull implements and trailers.
E may be means for receiving the implements
red for doing work as well as for intermediate

storing of materigls which are produced and/or needed during

the work.

3.3 agriculturll

agriculture or fo
suitable and inter]
to a self-propelleq

The term “agri
trailers, only part
or axles.

trailer : A transport vehicle used in
stry and which, according to its design, is
ded for coupling to an agricultural tractor or
i agricultural vehicle.

ultural trailer” includes agricultural /semi-
of the mass of which is supported by the-axle

3.4 agricuitural machine or implement._: ‘A’trailed vehicle

used in agricuity
design and the d
tended for doing

Additionally, then
and devices requ

re or forestry and which,  according to its
bvices fixed to the vehicle, is suitable and in-
the work.

e may be means\for receiving the implements
Fed for doifgywork as well as for intermediate

storing of materigls which:are produced and/or needed during

the work.

ittoa hah_auo.kﬂpm.tmnamialneady_baumihe braking
device consists of the braking device control)) the braking

device transmission and the brakes themselves:

3.10.1 braking device control : The\part of the braking
device actuated directly by the driver-to’supply to the braking
device transmission the energy required for opgrating the
brakes.

3.10.2 braking device transmission : The combination of
components connecting the braking device contfol and the
brakes.

The transmission may be mechanical, hydraulic, pneumatic,
electrical or“mixed. If the braking power is derivgd from, or
assisted by, a source of energy independent of, but controlied
by, the\driver, the reserve of energy in the device is fegarded as
partiof the transmission.

3.10.3 brake : The element of the braking device if which the
forces opposed to the motion or tendency to motipn are pro-
duced.

3.11 service braking device : A device, the function of
which is to reduce the speed of a moving vehicle of to bring it
to a halt.

3.12 parking braking device : Assembly of parts by means
of which the vehicle can be maintained at rest everj on a slope
and in the absence of the driver.

3.13 retarder : A device, the function of whichlis either to
assist the service braking device or to reduce the spged but not
to stop the vehicle.

3.5 unladen mass : Mass of the unladen vehicle.

3.6 unladen vehicle : A vehicle in running order, complete
with fuel, coolant and lubricant (where appropriate) and carry-
ing a driver (if applicable) of 75 kg but not attendants, optional
accessories or load.

3.7 laden vehicle : Unless otherwise stated, a vehicle so
laden as to attain its maximum mass.

3.8 maximum axle load : The technically permissible axle
load for each axle stated by the manufacturer. (The sum of the
maximum axle loads may be higher than the technically per-
missible maximum mass of the vehicle).

2

3.14 over-run (inertia) braking device : A braking device
in which the energy needed to produce the braking force is
generated by movement of the towed vehicle towards the tow-
ing vehicle.

3.15 spring brake : A braking device in which the energy re-
quired for braking is supplied by one or more springs acting as
an energy accumulator.

3.16 brake control input force : The sum of all forces ap-
plied by the operator to the braking device control(s), measured
at the point of load application, in a line from the point of ap-
plication through the operator’s hip joint for foot pedal con-
trols, or through the arm to shoulder joint for hand operated
controls.
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3.17 stopping distance : The distance travelled by a vehicle
between the point at which the first movement of the braking
device control is made, and the point at which the vehicle

4.3 The test track or test site shall have a dry, clean concrete,
bituminous or equivalent surface, affording good adhesion.

4.4 The test shall be performed when the wind velocity is
below 10 m/s.

lculated from initial speed and stopping distance as defined 4.5 The ambient temperature shall be within the range
by the formula —10 °C to + 35 °C and shall be recorded.
v2
a=— 4.6 The braked axie(s) shall be equipped with the largest
2s diameter tyres specified by the vehicle manufafturer. The tyres
where shall be inflated to the pressure(s) specifieq by the vehicle

a is thg average deceleration, in metres per second
squared;

v is thelinitiai speed, in metres per second;

s is the|stopping distance, in metres.

3.19 meapured deceleration : The mean of the sustained
deceleration|recorded, for example, on a decelerometer.

3.20 reledse pressure : The pressure required, within the
transmissior] system of a fluid or pneumatic released spring
brake, to relpase the brakes fully.

3.21 reledse force : The force required, on the control of a
mechanically released spring brake, to release the brakes fully.

3.22 max|{mum design speed :

See ISO 3945.

4 Genenal requirements

The following general requireménts shall be observed when
performing the methods of tést)specified in this International
Standard.

the towing \ehicle

manufacturer.

4.7 Prior to the start of a series'ofjtests, the brakes shall have
been fully bedded in (burnished) and adjusted in accordance

’

manmiifant iran/a lemede T Adl oo T o
t ot 1ne

with the manufacturer’s jnstriictions. redfter, the brakes
shall not be further mangally’adjusted during the same series of
tests.

At the start of éach test, the brakes shall be|cold. A brake is
deemed to be‘cold if one of the following conditions is met :

a) . the:temperature measured on the disc ¢r on the outside
of the drum is below 100 °C;

b) in the case of totally enclosed brakes, including oil-
immersed brakes, the temperature measurdd on the outside
of the housing is below 50 °C, or within th¢ manufacturer’s
specifications;

c) the brakes have not been actuated in fhe previous 1 h.

4.8 The performance of service braking devices shall be
measured without locking of the wheels unti| the vehicle has
come to a halt.

4.9 The requirements for measuring accurdcy, given in the
table, shall be observed when conducting tests.

Table — Requirements for measuring accuracy

(e}

4.1 A tow]ng vehiglesshall be fitted with components inten- Measurement Tolerance, %
ded by the npanufacturer for the operation of the towed vehicle Travel speed + 3
braking deviges if\the latter affect the braking performance of Vehicle mass +3
Deceleration + 3
Stopping distance +1
4.2 The vehicle’s condition, as regards mass, shall be as Brak? Con.trOI input force =8
specified for each type of test and shall be recorded in the test Tyre inflation pressure £5
Brake system fluid (gas) pressures +5

report.



https://standardsiso.com/api/?name=d02f1965c5f8b2fa305859e4d9d5899e

1SO 5697-1982 (E)

5

Section two : Determination of service brakes performance

Introduct

ion

6.1.2.2 Procedure

This section specifies methods of measuring service brake per-
formance based on measured deceleration (clause 6) or
measured stopping distance (clause 7).

In both cases, if more than one type of test is required, they

With the laden vehicle travelling at its stabilized maximum
design speed, or 50 km/h + 18 % if the design speed is more
than 50 km/h, declutch the engine from the driven axles or, if
that is not possible, move the engine speed control to the
minimum engine speed position.

shall be carried out in the following order :

6

6.1

a) cold perf
and 7.2.2);

b) fade test

c) recovery
and 7.2.4);

d) fade test
6.2.5,7.1.5a

NOTE — This
design speed e
12 000 kg.

e) recovery
and 7.2.6).

Method &

Procedur

rmance test — type O (see 6.1.2, 6.2.2, 7.1.2

— type 1 (see 6.1.3, 6.2.3, 7.1.3 and 7.2.3);

est — type 3 (optional) (see 6.1.4,6.2.4,7.1.4
— type 2 (where appropriate) (see 6.1.5,

hd 7.2.5);

test applies only to vehicles having a maximum

ceeding 35 km/h and a maximum mass exceeding

est — type 3 (optional) (see 6.1.6, 6.2.6, 7.1.6

ased on measured deceleration

e for agricultural tractors and

NOTE — Auxiliary retarder, variable ratio drive, orvo
braking devices shall not be used in the brake testsun
simultaneously actuated by the braking device contiol, of
retardation is automatic with normal braking procedure.

and the use of such devices shall be notegsin\the test re

Immediately apply a constant force_to the braking
trol until the vehicle comes to_a_halt and measure t
tion.

her auxiliary
ess they are

unless such
A description
bort.

device con-
he decelera-

Repeat the procedurefor-a series of different forces applied to

the braking device.control up to the maximum forc
be applied withaut locking of the wheels, or up to
input force ~of “ 600 N for foot-operated d
400 N for Hand-operated controls if the braked wH
lock.

Repeat the test on the unladen vehicle carrying on

e which can
A maximum
ontrols or
eels do not

y the driver

and, if necessary, a person responsible for monitoring the

results of the test.

6.1.2.3 Test report

Report, for both the laden, and the unladen, vehig
tionship between measured deceleration and inp
plied to the braking device control, either in the forr
or as a table of corresponding values (see annex A

le, the rela-
t force ap-
n of a graph
).

self-propelied|agricuitural vehicles

6.1.1 General

The temperature of the vehicle.transmission and final drive shall
be as indicated Hy the manufa€turer for transport.

6.1.2 Cold performance test — Type 0

6.1.3 Fade test — Type 1

6.1.3.1 General

All vehicles submitted to this test shall have been submitted to
the type O test (6.1.2).

6.1.2.1 Test conditions

The test surface shall not have a longitudinal slope exceeding
1 %, nor a side slope exceeding 3 %. During the braking test,
an unbraked axle, if capable of being declutched, shall not be
connected with a braked axle.

In the case of a laden vehicle, the unbraked axle shall be loaded
to its maximum axle load. For wheeled vehicles, the braked
axle(s) wheels shall be fitted with the largest diameter tyres in-
tended by the manufacturer for that vehicle type. For a vehicle
braking on all wheels, the front axle shall be laden to its
technically permissible maximum axle load.

NOTE — For self-propelled agricultural vehicles, the masses and the
axle loads shall be those specified by the manufacturer for transport.

6.1.3.2 Procedure

6.1.3.2.1 Maximum design speed not exceeding 35 km/h

With the engine disconnected from the driving wheels,
wherever possible, heat the service brakes by operating the
vehicle laden as in 6.1.2.1 in such a manner that the energy in-
put is equivalent to that occurring over the same period with a
laden vehicle braked at a steady speed equal to (80 + 5) % of
the speed specified for the tests with brakes cold (type 0), for a
distance of 1 km on a 10 % downhill gradient.

Immediately, with the brakes hot, repeat the laden vehicle
type O test, applying the input force which produced the
highest measured deceleration in that test.
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6.1.3.2.2 Maximum design speed exceeding 35 km/h

With the vehicle laden as in 6.1.2.1, heat the service brakes by
successively appiying and reieasing them as foiiows :

a) initial speed (v4), when brake application starts :
(80 + 5) % of the maximum speed, but not exceeding 60
km/h;

b) speed at end of brake application (v,) : one-half of in-
itial speed (0,5 v;);

speed 7

that recorded in the same period of time with the vehicle driven
at an average speed of 30 km/h on a 6 % downhill gradient for
a distance of 6 km, with the retarder, if fitted, in use and the ap-
propriate gear engaged such that the engine speed does not
exceed the maximum value specified by the manufacturer.

For a vehicle in which the energy is absorbed by the braking ac-
tion of the engine alone, a tolerance of + 5 km/h on the
average speed shall be permitted, and the gear enabling the
speed to be stabilized at the value closest to 30 km/h on the
6 % downhiii gradient shaii be engaged.

c) numper of brake applications : total 20, for heating
cycle;

d) duration of braking cycle : elapsed time between the
initiation| of one brake application and the initiation of the
next (A¢) : 60 s.

If the chgracteristics of the vehicle do not allow the specified
period (A t) to be obtained, the duration may be increased.

For eachfcycle, a period of 10 s for stabilizing the speed (v,)
shall be gllowed in addition to the time necessary for braking
and accdlerating the vehicle;

e) force applied to the control : within + 5 % of the force
corresponding to a sustained deceleration of 60 % of the
maximurp value obtained in the laden vehicle type 0 test and
constant| for each brake application;

f) acceleration to initial speed (v;) : as rapid as possible.

Immediately], within a period not exceeding 3 min, with the
brakes hot, fepeat the laden vehicle type 0 test applying.the in-
put force which produced the highest measured deceleration
reported in $.1.2.3.

6.1.3.3 Te$t report

Report the|force applied in accordance with 6.1.3.2.1 or
6.1.3.2.2, aq appropriate, and the déceéleration measured in this
test. (See apnex A.)

Report the heating cycleqif, it exceeded 60 s.

6.1.4 Recovery test — Type 3 (optional)

type O test, applying the brake input force reported in 6.1.2.3
for maximum deceleration.

6.1.5 Fade test — Type 2

6.1.5.1 General

All vehicles submitted to this test shall have been submitted to
the type 1 test (6.1.3).

6.1.5.2 Procedure

Heat the service brakes by operating the vehicle laden as in
6.1.2.1 in such a manner that the energy input is equivalent to

Repeat the laden vehicle type O test, applying the input force

which produced the highest measured déceleration reported in
1922
V. 1.£4.9.

6.1.56.3 Test report

Report the force applied-and the deceleration|measured in the
test. (See annex A.)

6.1.6 Recovery test — Type 3 (optional)

The optional*recovery test may be performed as described in
6.1.4.

6:2. " Procedure for trailed vehicles

6.2.1 General

During all tests of service brakes performance/ the trailed vehi-
cle shall be coupled to a towing vehicle with which it.is.recom-
mended for use by the manufacturer.

6.2.2 Cold performance test — Type 0

6.2.2.1 Test conditions

The test surface shall not have a longitudinal|slope exceeding
1 %, nor a side slope exceeding 3 %.

In the case of a laden trailed vehicle, the unbrgked axle shall be
loaded to its maximum axle load. For trailed| vehicles having
more than one axle and braked on all wheels, the front axle
shall be laden to its maximum axle load.

6.2.2.2.1 With the towing vehicle and laden trailed vehicle
travelling at the stabilized maximum design speed of the trailed
vehicle, but not exceeding 50 km/h, measure the deceleration
for a series of different forces applied to the braking device con-
trol.

6.2.2.2.2 If the trailed vehicle service braking device control is
independent of the towing vehicle braking device control, apply
the trailed vehicle brakes only.

6.2.2.2.3 If the braking device transmission is not mechanical,
measure an appropriate transmission parameter, such as fluid
pressure, during each stop, in such a way that the measure-
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ment does not interfere with the dynamic characteristics of the
braking system.

6.2.2.2.4 Repeat the procedure for a series of different forces
applied to the braking device control up to the maximum force
which can be applied without locking of the wheels, or up to a
maximum input force of 600 N for foot-operated controls or 400
N for hand-operated controls if the braked wheels do not lock.

6.2.2.2.5 If the trailed vehicle has over-run brakes or if the ser-

applied to the braking device control, either in the form of a
graph or as a table of corresponding values. (See annex B.)

If the braking device transmission is not mechanical, report the
relationship between equivalent deceleration and an ap-
propriate transmission parameter, such as fluid pressure, in the
form of a graph or as a table of corresponding values. (See
annex B.)

6.2.3 Fade test—Type 1

vice braking devite control is not independent of the towing
vehicle braking dpvice control, carry out a type O test on the
towing vehicle in pccordance with 6.1.2. Use the same mass as
when connected |to the trailed vehicle and the same braking
device control fofces as in the test specified in 6.2.2.2.4.

6.2.2.2.6 For eafh value of force applied to the braking device
control, calculate|the trailed vehicle braking force, in newtons,
from whichever df the following formulae is appropriate.
a) If the trailed vehicle brakes only are applied :
F2 S (m1 H mz) as
where
F, s the frailed vehicle braking force, in newtons;
m, is the|mass, in kilograms, of the towing vehicle;

m, is the[mass, in kilograms, of the trailed vehicle;

az is the measured deceleration, in metres per second
squared, of the towing and trailed vehicle combination.

b) If the towling and trailed vehicle brakes are)applied :
Fy, = (my + my) a3 — myay

where
F,, my, mj and a3 have the same meanings as in a);
a, is the|deceleration/ in metres per second squared,
measured |with, the>towing vehicle alone at the same

value of fprce ‘applied to the towing vehicle braking
device contral/which produced deceleration a; of the

6.2.3.1 General

All vehicles submitted to this test shall-have been sfibmitted to
the type 0 test (6.2.2).

6.2.3.2 Procedure

6.2.3.2.1 Maximumidesign speed not exceeding 35 km/h

The service brake(shall be tested in such a mannef that, with
the vehicle ladén to the maximum mass specified for the type 0
test, the energy input to heat the brakes is equivalent to that
recorded.in’ the same period of time with the vehiclg towed at a
constant speed of (80 *+ 5) % of its maximum design speed for
a distance of 1 km with the service brakes applied siich that the
equivalent towing force at the trailed vehicle coup;rng is 10 %
of the trailed vehicle weight at maximum mass.

Immediately, with the brakes hot, repeat the laflen vehicle
type 0 test, applying the input force which produced the
highest measured deceleration in that test.

6.2.3.2.2 Maximum design speed exceeding 35 km/h

The service brake shall be tested in such a manngr that, with
the vehicle laden to the maximum mass specified fgr the type O
test, the energy input to heat the brakes is equivglent to that
recorded in the same period of time with the vehicl¢ towed at a
steady speed of 40 km/h for a distance of 1,7 km with the ser-
vice brakes applied to maintain a constant towing fforce at the
trailed vehicle coupling equivalent to 7 % of the trgiled vehicle
weight at maximum mass.

Immediately, with the brakes hot, repeat the latlen vehicle

vehicle combination.

6.2.2.2.7 For each value of the braking force F,, calculate the
equivalent deceleration a,, in metres per second squared, of the
trailed vehicle from the formula

F
ay = ——
my

6.2.2.2.8 Repeat the test with the trailed vehicle unladen.

6.2.2.3 Test report

Report, for both the laden, and the unladen, trailed vehicle, the
relationship between equivalent deceleration and input force

type 0 test, applying the input force which produced the
highest measured deceleration in that test.

6.2.3.3 Test report

Report the input force used and the resulting equivalent
deceleration, calculated in accordance with 6.2.2.2.6 and
6.2.2.2.7.

6.2.4 Recovery test — Type 3 (optional)

The optional recovery test may be performed after the brakes
have cooled to a cold condition by repeating the laden vehicle
type O test, applying the brake input force reported in 6.2.2.3
for maximum deceleration.
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6.2.5 Fade test — Type 2

6.2.5.1 General

All vehicles submitted to this test shall have been submitted to
the type 1 test (6.2.3).

6.2.5.2 Procedure

Heat the service brakes by operating the vehicle laden as in

ISO 5697-1982 (E)

7.1.2.2 Procedure

With the laden vehicle travelling at its stabilized maximum
design speed, or 50 km/h * 18 % if the design speed is more
than 50 km/h, declutch the engine from the driven axles or, if
that is not possible, move the engine speed control to the
minimum engine speed position.

NOTE — Auxiliary retarder, variable ratio drive, or other auxiliary
braking devices shall not be used in the brake tests unless they are
simultaneously actuated by the braking device control, cr unless such

tordat:

6.2.2.1 in s§ch a manner that the energy input is equivalent to
that recorddd in the same period of time with the vehicle towed
at an averade speed of 30 km/h for a distance of 6 km with the
service brales applied to maintain a constant towing force at
the trailed yehicle coupling equivalent to 6 % of the trailed
vehicle weight at maximum mass.

Immediately, with the brakes hot, repeat the laden vehicle

type O test| applying the input force which produced the
highest equjvalent deceleration reported in 6.2.2.3.

6.2.5.3 Tept report

Report the| input force used and the resulting equivalent
deceleratior] in accordance with 6.2.2.2.6 and 6.2.2.2.7.

6.2.6 Recpvery test — Type 3 (optional)

The optiongl recovery test may be performed as described in
6.2.4.

7 Methpd based on measured stopping
distance

7.1 Procpedure for agricultural tractors and
self-propelled agricultural vehicles

7.1.1 Gengral

The temperature of the vehicle transmission and final drive shall
be as indicgted by the\manufacturer for transport.

7.1.2 Cold performance test — Type 0

ardation-is-automeatie-with-rermat-braking-procegure. A description

and the use of such devices shall be noted in thé

Measure the stopping distance for a series of d
force applied to the braking devigg control &
corresponding values of mean{_deceleration
second squared, in accordance‘with 3.18.

Repeat the procedure for'‘a_series of different
the braking device control up to the maximum

st report.

ifferent values of
nd calculate the
, in metres per

forces applied to
force which can

be applied without logking of the wheels, or yp to a maximum

input force af, 600 N for foot-operat
400 N for hand-pperated controls if the brake
lock.

Repeat.the test on the unladen vehicle carryir
and({Zif necessary, a person responsible fo
results of the test.

7.1.2.3 Test report

Report, for both the laden, and the unladen,
tionship between stopping distance and inpu
the braking device control, either in the form

table of corresponding values. (See annex A\

Report, for both the laden, and the unladen,
tionship between calculated mean deceleratio

applied to the braking device control, either
graph or as a table of corresponding values.

7.1.3 Fade test — Type 1

7.1.3.1 General

All vehicles submitted to this test shall have b)
the type O test (7.1.2).

bd controls or
d wheels do not

g only the driver
monitoring the

vehicle, the rela-
force applied to
f a graph or as a
)

\vehicle, the rela-
h and input force
in the form of a
See annex A.)

Een submitted to

7.1.2.1 Test conditions

The test surface shall not have a longitudinal slope exceeding
1 %, nor a side slope exceeding 3 %. During the braking test,
an unbraked axle, if capable of being declutched, shall not be
connected with a braked axle.

In the case of a laden vehicle, the unbraked axle shall be loaded
to its maximum axle load. For wheeled vehicles, the braked
axle(s) wheels shall be fitted with the largest diameter tyres in-
tended by the manufacturer for that vehicle type. For a vehicle
braking on all wheels, the front axle shall be laden to its
technically permissible maximum axle load.

NOTE — For self-propelied agricultural vehicles, the masses and the
axle loads shall be those specified by the manufacturer for transport.

7.1.3.2 Procedure

7.1.3.2.1

Maximum design speed not exceeding 35 km/h

With the engine disconnected from the driving wheels,
wherever possible, heat the service brakes by operating the
vehicle laden as in 7.1.2.1 in such a manner that the energy in-
put is equivalent to that occurring over the same period with a
laden vehicle braked at a steady speed equal to (80 + 5) % of
the speed specified for the type 0 test, for a distance of 1 km on
a 10 % downhill gradient.

Immediately, within a period not exceeding 3 min, with the
brakes hot, repeat the laden vehicle type O test, applying the in-
put force which produced the shortest stopping distance.
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7.1.3.2.2 Maximum design speed exceeding 35 km/h

With the vehicle laden as in 7.1.2.1, heat the service brakes by
successively applying and releasing them as follows :

a) initial speed (v4), when brake application starts :
(80 + 5) % of the maximum speed, but not exceeding 60

km/h;

b) speed at

end of brake application (v,) : one-half of

initial speed (0,5 v,);

at an average speed of 30 km/h on a6 % downhill gradient for
a distance of 6 km, with the retarder, if fitted, in use and the ap-
propriate gear engaged such that the engine speed does not ex-
ceed the maximum value specified by the manufacturer.

For a vehicle in which the energy is absorbed by the braking ac-
tion of the engine alone, a tolerance of + 5 km/h on the
average speed shall be permitted, and the gear enabling the
speed to be stabilized at the value closest to 30 km/h on the
6 % downhill gradient shall be engaged.

Repeat the laden vehicle type 0 test, applying the input force

c) number d
cycle;

d) duration

f brake applications : total 20, for heating

bf braking cycle : elapsed time between the

initiation of ome brake application and the initiation of the

next (At) : 60

If the characte]
period (A1) to|

For each cyclg
shall be allows
and accelerati

e) force appl
corresponding
maximum valu
constant for €

S.

Fistics of the vehicle do not allow the specified
be obtained, the duration may be increased.

, a period of 10 s for stabilizing the speed (v,)
d in addition to the time necessary for braking
hg the vehicle;

ed to the control : within + 5 % of the force
to a sustained deceleration of 60 % of the
e obtained in the laden vehicle type O test and
pch brake application;

f) acceleratign to initial speed (v;) : as rapid as possible.
Immediately, with the brakes hot, repeat the laden vehicle type.©

test applying the input force which produced the shortest.stop-
ping distance.

7.1.3.3 Test repprt

Report the force ppplied and the stopping-distance (calculated
mean deceleratioh) measured in this test. (See annex A.)

Report the heating cycle if it exggedéd 60 s.
7.1.4 Recovery| test — Type 3 (optional)

The optional recqvery‘\test may be performed after the brakes
have cooled to a [cold’ condition by repeating the laden vehicle

which produced the shortest stopping distange (highest
calculated deceleration) reported in 7.1.2.3.

7.1.5.3 Test report

Report the force applied and the stopping distance|(calculated
mean deceleration) measured._in the test. (See annex A.)

7.1.6 Recovery test ——Type 3 (optional)

The optional recovery test may be performed as described in
7.1.4.

7.2 Procedure for trailed vehicles

7.2.9\ General

During all tests of service brakes performance, the trailed vehi-
cle shall be coupled to a towing vehicle with whichl|it is recom-
mended for use by the manufacturer.

7.2.2 Cold performance test — Type 0

7.2.2.1 Test conditions

The test surface shall not have a longitudinal slopg exceeding
1 %, nor a side slope exceeding 3 %.

In the case of a laden trailed vehicle, the unbraked axle shall be
loaded to its maximum axle load. For trailed vehicles having
more than one axle and braked on all wheels, th¢ front axle
shall be laden to its maximum axle load.

7.2.2.2 Procedure

type O test, applying the brake input force reported in 7.1.2.3
for minimum stopping distance.

7.1.5 Fade test — Type 2

7.1.5.1 General

All vehicles submitted to this test shall have been submitted to
the type 1 test (7.1.3).

7.1.5.2 Procedure

Heat the service brakes by operating the vehicle laden as in
7.1.2.1 in such a manner that the energy input is equivalent to
that recorded in the same period of time with the vehicle driven

7.2.2.2.1 With the towing vehicle and laden trailed vehicle
travelling at the stabilized maximum design speed of the trailed
vehicle, but not exceeding 50 km/h, measure the stopping
distance for a series of different forces applied to the braking
device control. Calculate the corresponding values of mean
deceleration, in metres per second squared, in accordance with
3.18.

7.2.2.2.2 |If the trailed vehicle service braking device control is
independent of the towing vehicle braking device control, apply
the trailed vehicle brakes only.

7.2.2.2.3 |If the braking device transmission is not mechanical,
measure an appropriate transmission parameter, such as fluid
pressure, during each stop, in such a way that the measure-
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ment does not interfere with the dynamic characteristics of the
braking system.

7.2.2.2.4 Repeat the procedure for a series of different forces
applied to the braking device control up to the maximum force
which can be applied without locking of the wheels, or up to a
maximum input force of 600 N for foot-operated controls or
400 N for hand-operated controls if the braked wheels do not
lock.

7.22.25 | Tailed vehicle has over-run brakes or I the ser-
vice braking device control is not independent of the towing
vehicle braling device control, carry out a type 0 test on the
towing vehitle in accordance with 7.1.2. Use the same mass as
when conngcted to the trailed vehicle and the same braking
device contfol forces as in the test specified in 7.2.2.2.4.

7.2.2.2.6 for each value of force applied to the braking device
control, calgulate the trailed vehicle braking force, in newtons,
from whichever of the following formulae is appropriate.

a) If the trailed vehicle brakes only are applied :

F2 = (m1 + mz) as

F, ip the trailed vehicle braking force, in newtons;
my |s the mass, in kilograms, of the towing vehicle;
m, |s the mass, in kilograms, of the trailed vehicle;

az i$ the mean deceleration, in metres per second
squated, of the towing and trailed vehicle combination.

b) If the towing and trailed vehicle brakes are applied :

Fz = (m1 + mz) asz — m,ay

Fy, ., my and ag have the same meanings as in a);

a, i$ the ymean deceleration, in metres per second
ed,”/measured with the towing vehicle alone at the

vehicle combination.

7.2.2.2.7 For each value of the braking force F,, calculate the
equivalent mean deceleration a,, in metres per second squared,
of the trailed vehicle from the formula

F

my

ay =

7.2.2.2.8 For each value of the equivalent mean deceleration
a,, calculate the equivalent stopping distance s,, in metres, of
the trailed vehicle from the formula

y2
Sy = —
2(12
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where v is the measured initial velocity, in metres per second,
of the trailed vehicle.

7.2.2.2.9 Repeat the test with the trailed vehicle unladen.

7.2.2.3 Test report

Report, for both the laden, and the unladen, trailed vehicle, the
relationship between input force, stopping distance and mean
deceleration either in the form of a graph or as a table of cor-
responding values. € annex B.

If the braking device transmission is not-mechgnical, report the
relationship between stopping distance, mean|deceleration and
an appropriate transmission paramieter, such fs fluid pressure.
(See annex B.)

7.2.3 Fade test-type 1

7.2.3.1 General

All vehicles, submitted to this test shall have been submitted to
the type Q tést (7.2.2).

7.2.3:2 Procedure

7.2.3.2.1 Maximum design speed not exceefling 35 km/h

The service brake shall be tested in such a mjanner that, with

the vehicle laden to the maximum mass specif
test, the energy input to heat the brakes is ¢
recorded in the same period of time with the V
constant speed of (80 + 5) % of its maximum
a distance of 1 km with the service brakes app
equivalent towing force at the trailed vehicle
of the trailed vehicle weight at maximum mag

Immediately, with the brakes hot, repeat t
type O test, applying the input force whid
shortest equivalent stopping distance (maxim
in that test.

7.2.3.2.2 Maximum design speed exceeding

ed for the type 0
quivalent to that
ehicle towed at a
design speed for
ied such that the
coupling is 10 %
S.

he laden vehicle
h produced the
um deceleration)

35 km/h

The service brake shall be tested in such a

anner that, with

the vehicle laden to the maximum mass speciffed for the type 0

- i i uivalent to that
recorded in the same period of time with the vehicle towed at a
steady speed of 40 km/h for a distance of 1,7 km with the ser-
vice brakes applied to maintain a constant towing force at the
trailed vehicle coupling equivalent to 7 % of the trailed vehicle
weight at maximum mass.

Immediately, with the brakes hot, repeat the laden vehicle
type 0 test, applying the input force which produced the
shortest equivalent stopping distance (maximum deceleration)
in that test.

7.2.3.3 Test report

Report the input force used and the resulting equivalent stop-
ping distance and deceleration, calculated in accordance with
7.2221,7.22.26,7.2.2.27 and 7.2.2.2.8.
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7.2.4 Recovery test — Type 3 (optional)
The optional recovery test may be performed after the brakes
have cooled to a cold condition by repeating the laden vehicle

type O test, applying the brake input force reported in 7.2.2.3
for minimum stopping distance.

7.25 Fade test — Type 2

7.2.5.1 General

that recorded in the same period of time for downbhill gradient
braking conditions on a 6 % slope at an average vehicle speed
of 30 km/h for a distance of 6 km.

Immediately, with the brakes hot, repeat the laden vehicle
type O test, applying the input force which produced the
shortest equivalent stopping distance (equivalent mean
deceleration) reported in 7.2.2.3.

7.25.3 Test report

Ali vehicles submjtted to this test shall have been submitted to
the type 1 test (7{2.3).

7.2.5.2 Procedufe

Heat the service |brakes by operating the vehicle laden as in
7.2.2.1 in such a manner that the energy input is equivalent to

Report the input force used and the resulting equivalent stop-
ping distance and deceleration calculated in_d¢eotrflance with
7.22.2.1,7.22.2.6,7.2.2.2.7 and 7.2.2.2.8.

7.2.6 Recovery test — Type 3 (optional)

The optional recovery test may be performed as described in
7.24

10
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8 Method of test 8.3 st report
The following items shall be reported for both uphill and

8.1 Test conditions \ : Y .
downhill facing tests or gravity simulation tests.

8.1.1 The test shall be carried out on a laden vehicle. a) The gradient or equivalent gradient :
8.1.2 In the case of spring brakes, measurements shall be Uphill. . %o
made with zero release pressure or force. Downhill ..............ooo b %
b) Braking device control force :
Uphill ... N N
8.2 Procpdure Downhill ... N
8.2.1 Grayity test or
With the wvehicle facing up or down a specified gradient, release pressure
measure th¢ input force which it is necessary to apply at the
parking braling device control such that the brakes are capable Uphilh SN2 kPa
of holding the vehicle stationary. Downhill......................... ] .ol kPa
If itis necesr[sary to actuate the control several times in order to &
hold the vehicle stationary, record the maximum force applied.
release force
Repeat the [procedure with the vehicle facing in the opposite
direction. UPhIll e e e N
) A i Downhill ........ ... ... ... ... o N
8.2.2 Grayity simulation test
c) The vehicle specification

If the specified gradient is not available, the test may be per-
formed on g level surface as defined in 4.3 with_the equivalent Make . .o oo
gravitationa| force applied constantly and continuously for both
forward anq reverse directions of the vehicle: Model ... ... ..
8.2.3 Spring brake release force TYPE oo
The spring prake release forecé or’pressure shall be measured. SerialNo. ............ oo

n


https://standardsiso.com/api/?name=d02f1965c5f8b2fa305859e4d9d5899e

1ISC 5697-1982 (E)

Annex A

Specimen test report for agricultural tractors and self-propelled
agricultural vehicles

Vehicle manufadturer’'s name and @ddreSS . . ... ..ottt ettt e e e e e ke
SUDMIttEd fOr B DY . . . . ettt BT
Vehicle spegification
Make. . ..o e Model ........... ... ... a8/ b
TYPE c oo e SerialNO. ... AN b
Unladen mass . |.......oooiiiiiiiia i, kg Maximummass. <.y ... kg
Mass borne by ¢ach axle Maximum mass technically
(astested) .. |....cov kg permissible’'oneachaxle ....................[...... kg
.................................... kg
Tyres Maximumdesignspeed .................. ... km/h
Sizes,eachaxle| ... it
Inflation pressure, eachaxle ....................... (. KPa
Braking device specification
Make. . ...... oY
Type .o G
Test results
Ambient tempeflature Tu. ... °C
Cold performance-test —Type 0
Speed before application of brakes. . ................ km/h
Input force, N
At maximum mass Mean deceleration, m/s2
Stopping distance, m
Input force, N
Unladen Mean deceleration, m/s2
o - i _ I I
Stopping distance, m

12
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