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Machinery for forestry — Wheeled special

machines — \Innnhnlar\l’ nerformance test methods
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and criteria for brake systems

1 Scope

This Interhational Standard lays down the vocabulary
and specifies performance test methods and criteria
to enabld uniform assessment of the service, sec-
ondary and parking brake systems of wheeled spe-
cially designed forestry machines.

This Intefnational Standard applies to self-propelled,
rubber-tyfed special forestry machines defined in
ISO 6814|111 as skidders, forwarders and the various
feller-bunther combination machines.

2 Defipitions

For the purposes of this International Stahdard, the
following|definitions apply.

2.1 brake systems: All the components which
combine [together to stop and/or\hold the machine.
Such systems include the control(s), means of power
transmisdion, the brake(s) andZll parts connecting the
brake to the wheel and tyre.

2.1.1 service brake.system: Primary system used
for stopping and holding the machine.

2.1.2 sdcondary brake system: System used for
stopping fHe-machine in the event of any single failure

2.1.4.2 brake actuation system: All df the compo-
nents between the-control(s) and the brake(s) which

connect them fuhctionally.

2.1.4.3 brake(s): Components which
a force t¢)oppose movement of the ma
may, for. example, be of friction, eleg
types;

2:1.4.4 retarder: Energy-absorption dg
used to control machine speed whilg
gradients.

2.2 common component: Componsg
forms a function in two or more brake §

2.3 machine mass: Mass of the mack
cludes the heaviest combination of
approved equipment (i.e. winch, dozer

structures, etc.), an operator of 75 kg

directly apply
chine. Brakes
trical or fluid

vice normally
b descending

nt that per-
ystems.

hine which in-
manufacturer-

felling head,

and full fuel,

grapple, etc.) and components (i.e. jb, protective

lubricating, hydraulic and cooling syste

The mass of forwarders includes the n
rated payload.

S.

hanufacturer's

2.4 stopping distance, s: Distance travelled by the
machine from the point on the test colrse at which

the machine brake control is initially ag

tuated to the

point where the machine comes to a cq

in the servicebrake-systern:

2.1.3 parking brake system: System used to hold
a stopped machine in a stationary position.
(See

2.1.4 brake system components: 2.1.4.1,

21.4.2,2143and 2.1.44)

2.1.4.1 control(s): Component(s) directly activated
by the operator to cause a force to be transmitted to
the brake(s).

mplete halt.

2.5 mean deceleration, a: Average rate of change
of the velocity of the machine from the instant the
brake control is initially actuated until the machine
comes to a complete halt.

The mean deceleration, a, in metres per second
squared, may be determined from the equation:
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where
12 is the velocity of the machine immediately
prior to the brake control being activated,
in metres per second,;
s is the stopping distance, in metres.

2.6 burnish: Procedure to condition the frictional
surfaces of the machine brake(s).

2.7 brake reservoir pressure: Pressure in the air or

4.1 Required brake systems
All machines shall be equipped with
a) a service brake system;

b) a secondary brake system;

¢) a parking brake system.

No brake system shall be connected to the wheel and
tyre through a disconnect such as a clutch or shiftable

hydraulic resefvoir(s), if so equipped, to assist the ap-
plication of fofce to the brakes.

2.8 brake system pressure: Gas or hydraulic
pressure availéble at the brake mechanism.

2.9 test course: Surface upon which the test is
carried out.

2.10 cold brakes: Brakes in one of the following
conditions:

a) the brakes|have not been actuated in the previous
1 h, except in accordance with 5.9;

b) the braked have been cooled to 100 °C or less
when mealsured on the brake disc or the outside
of the brakle drum;

c) in the casp of totally enclosed brakes, including
oil-immersgd brakes, the temperature measured
on the oufside of the housing is below 50 °C, or.
within the [manufacturer's specification.

3 Instrument accuracy
The instrumgnts used to carry out-the required

measurementp shall be accurate to the levels given in
table 1.

Table 1 — Instrumeént accuracy levels

gear-box.

4.2 Common components

Brake systems may use common components; how-
ever in the event of a failure iof any single cogmponent
other than a tyre, the brakeysystems shall bg¢ capable
of bringing the machine_toa halt in accordgnce with
performance requirements specified for thg second-
ary brake system jin 6:6.3.4.

4.3 Service'brake system

4.3.1 Al machines shall meet the service Hrake per-
formance requirements of 6.5 and 6.6.

4.3.2 The temperature of brake comporjents ex-
posed to debris shall not exceed 120 °C ovef ambient
when measured within 1 min after completing the
stopping test described in 6.6. The point of measure-
ment shall be the outer surface of the drum or the
periphery of the disc.

4.3.3 |f other systems are provided with power from
the service brake system, any failure in thesg systems
shall be considered as a failure in the servjce brake
system.

4.4 Secondary brake system

4 General requirements

The requirements for brake systems in 4.1 to 4.6 ap-
ply to all machines indicated in clause 1.

Instrument
Parameter being measured and accuracy All machines shall meet the secondary bfake per-
r{lated unit formance requirements of 6.6.
” The—secondary brake—systemn shatbe—sactudted by a
Brake system pressure (kPa) +3 manual control. In addition, automatic application is
Machine speed (km/h) +3 permitted if a warning device is actuated prior to the
Machine mass kg) 125 automatic application.
Stopping distance (m) +1
Brake control actuating force  (N) +3 4.5 Parking brake system
Slope (%) 1

45.1 All machines shall meet the parking brake
performance requirements of 6.5.

4.5.2 All machines shall be equipped with a parking
brake system capable of being applied by a person
seated in the driver's seat.
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4.5.3 While applied, the parking brake system shall
maintain. parking performance in compliance with
6.5, despite any contraction of the brake parts, ex-
haustion of the source of energy, or leakage of any
kind.

45.4 The parking brake system may use common
components which also form part of other brake sys-
tems provided that the requirements given in 6.5 are
met.

4.6 Warning device

4.6.1 The service brake system using stored energy
i ary application force shall be equipped with
device which actuates before system en-
ergy drops below either 50 % of the manufacturer's
specified aximum operating energy level or the level
required fo meet the secondary brake performance
requiremgnts, whichever is higher.

This warning device shall be readily visible and/or
audible tp the operator, and provide a continuous
warning. |Gauges shall not be acceptable to meet
these reguirements.

4.6.2 Any friction-type parking brake system not
automatidally disengaged by engagement of the
transmisgion, or which does not automatically disen-
gage the¢ transmission when applied, shall «be
equipped| with a warning device which is activated
when thg engine is running, the transmission-is en-
gaged, arld the parking brake is engaged.

This warrjing device shall provide continuous warning
to the operator. Gauges shall not-be acceptable to
meet thege requirements.

5 Tes{ conditions

5.1 Pregautions-specified by the manufacturer shall
be taken while\earrying out performance tests.

ISO 11169:1993(E)

5.3 The machine mass shall be as defined in 2.3 and
shall not exceed the axle distribution specified by the
manufacturer. The manufacturer's rated payload shall
be included for forwarders only, up to the maximum
machine gross mass and the axle loads approved by
the manufacturer.

5.4 All parameters relating to brake systems, i.e.
tyre size and pressure, brake adjustment, warning
device actuation point, etc., shall be within the ma-
chine manufacturer's specifications. All the brake

ithi chine manu-
facturer's specification range. No manupl adjustment
shall be made to the brake systemyduring any single
performance test.

5.5 When the machine. transmission provides a
selection of gear ratios, the stopping {ests shall be
carried out with the tfansmission in a gepr suitable for
the test speed specified. The power [train may be
disengaged prior:to completing the sto

5.6 Retarders shall not be used in these tests un-
less the retarder is simultaneously acfuated by the
applicable brake system control.

5.7 Blades, grapples and other equipment shall be
carried in the transport position recommended by the
manufacturer.

b.8 Burnishing or conditioning of brakes before
testing is permissible. The burnishing pfocedure shall
be indicated in the operator's and/or| maintenance
manual for the machine and shall be vgrified by con-
sulting the machine manufacturer.

5.9 Immediately prior to a test, the machine shall
be operated until the machine fluids, i.p. engine and
transmission oils, are at normal opergting temper-
ature.

5.10 Machine speed shall be measurefl immediately
prior to the brake control being applied.

5.2 The test course shall consist of a hard, dry sur-
face with a well-compacted base. Ground moisture
may be present to the extent that it does not ad-
versely affect the braking test.

The test course shall not have a gradient of more than
3 % at right angles to the direction of travel. Gradient
in the travel direction shall be as specified for the test
being carried out.

The approach to the test course shall be of sufficient
length, smoothness and uniformity of gradient to en-
sure the required machine speed is reached before
the brakes are applied.

5.TT As a minimum requirement, all data required
for the completion of the test report in clause 7 shall
be recorded and reported.

6 Performance tests

6.1 Brake system control

6.1.1 Control forces needed to meet the required
braking performance for the systems defined in 2.1
shall not exceed the levels given in table 2.
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Table 2 — Maximum test force levels for braking

system controls

Maximum test force
to be applied
Type of control
N

Finger grasp 20
Hand grasp

— upwards 400

— fore/aft 300

— sideways 300
Foot pedal (foot|control) 600
Foot pedal (anki¢ control) 350

brake applications shall not be less than that required
to meet the secondary stopping requirements speci-
fied in 6.6.3.4.

6.4 Warning device for stored energy
system

The service brake system energy shall be reduced by
any suitable means. The warning device (see 4.6.1)
shall be activated before the system energy drops
below either 50 % of the maximum stored energy

6.1.2 All brake system controls shall be capable of

being applied
seat. The se
control(s) shal

by someone sitting in the operator's
tondary and parking brake system(s)
be arranged so that they cannot be

released from the operator's seat once they have

been applied

unless they can be reapplied im-

mediately fronp the operator's seat.

6.2 Servic

brake system recovery capacity

(stored energy system)

The engine sp

eed control (throttle) shall be set to ob-

tain maximum| engine rotational speed (r/min) or fre-
quency ( min"). The service brake system shall be
capable of dejivering at least 70 % of the pressure

measured dur
service brake

ng the first brake application after/the
has been fully applied 20 times at the

rate of six applications per minute.

Calculate the

percentage of the service brake system

stored energy| residual pressure, 8p, after the brake
application test, from the following-equation:

_ D

tevet-specifiedby theTmanufacturer orthe—stored en-
ergy level required to meet the secondary|stopping
requirement specified in 6.6.3.4, whichévef level is
higher. The warning device shall be .activatdd before
a secondary brake system is automatically apgplied.

6.5 Holding performance

6.5.1 The service brake system shall havg a capa-
bility equivalent to holding the machine statfonary, in
both forward andiréverse directions, on a 40(% gradi-
ent with the machine mass specified in 5.3.

6.5.2 ThéYparking brake shall have a gapability
equivalént to holding the machine stationary, in both
forward and reverse directions, under the cpnditions
specified in 6.5.1.

6.5.3 |If the machine slides or if it is othenwise im-
practical to test on a 40 % gradient, use th¢ surface
specified in 5.2 with not more than 1 % gradient in
the travel direction. Apply a horizontal pulling force as
near the ground as practical to the statiopary test
machine with the brake system applied |and the
transmission in neutral. The test maching holding
brake force used, in newtons, shall be not |ess than
3,64 times the machine mass in kilograms.

6.6 Stopping performance

5p = 23k 100
where 6.6.1 Requirements
P is the Brake pressure during the first brake The service and secondary brake systems ghall stop
application; t!je machine wlthm :che fol|?w1n9 r?seeptlve stopping
Arstances, §, 1T metres, wner estea 1im—ac ordance
p, is the lowest brake pressure measured with 6.6.2 to 6.6.4:

during subsequent brake applications.

6.3 Secondary brake system capacity
(stored energy system)

If the stored energy reservoir(s) of the service brake
system are used to apply the secondary brake sys-
tem, then, with the energy source disconnected and
the machine stationary, the capacity of the service
brake system reservoir(s) shall be such that energy
remaining in the reservoir(s) after five full service

a) for the service brake system:

2
|4

=780
b) for the secondary brake system:

V2

=53

where v in a) and b) is the machine speed, expressed
in kilometres per hour.
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For both a) and b), machines with a maximum level
surface speed lower than 32 km/h shall add the fol-
lowing correction to the stopping distance equation:

+0,1x(32-v)

For b) alone, see 6.6.3.4 for the alternative secondary
brake exception.

6.6.2 Test conditions

6.6.2.1 Brake performance shall be tested from a

ISO 11169:1993(E)

6.6.4 Procedure for heat fade test

6.6.4.1 Machines shall be tested as stated in 6.6.2.

6.6.4.2 The service brakes shall be applied and re-
leased to complete four consecutive stops at or as
near as possible to the maximum deceleration of the
machine without causing the wheels to lock. The
machine shall be returned to the initial test speed af-
ter each stop using maximum machine acceleration

machine §peed o * Maximum
level surface speed of the machine, if less.

6.6.2.2 Tests shall be carried out in accordance with
the test donditions specified in clause 5.

6.6.2.3 The test course shall not have more than
1 % gradient in the travel direction.

6.6.3 Cold tests

6.6.3.1 §Btarting out with cold brakes, stopping dis-
tance tests for service brake and secondary brake
systems ghall be carried out twice in the forward di-
rection offmachine travel, once in each direction of the
test courge, with at least 10 min between stops.

6.6.3.2 Htopping distance and machine speed used
when reporting the test results (see clause 7) shall
be the aJerage of the two tests (once in each dirée-
tion of thp test course) described in 6.6.3.1.

6.6.3.3 [he service brake system shall stop’the ma-
chine within the stopping distancet specified in
6.6.1a).

6.6.3.4 ['he secondary brake isystem shall stop the
machine Wwithin the distance specified in 6.6.1b).

If the machine is equipped-with a retarder, it may be
used prigr to and during-this test. When the retarder
is used, the maching\manufacturer shall include in the
operator's manuah /the maximum machine speed
and/or the transmission gear to be engaged when the
machine |s tfavelling down specified gradients. An in-
struction |ptate shall be placed in the operator's com-

capability. A fifth consecufive stop shalllbe measured
and shall not exceed 125 % of the(stofjping distance
specified in 6.6.1.

7 Test report

The test report shall contain at least th¢ following in-
formation:

a) a refefence to this International Standard;
b) thetype of machine;

¢) " the make of machine;
d) the model and serial number of the machine;

e) the condition of the brake system [(for example,
new, in operation for 10 h, etc.);

f) the mass, in kilograms, and the axle loads, in
newtons, of the machine as tested;

g) the manufacturer's approved maximjum machine
mass, in kilograms, and the axle loadp, in newtons;

h) the size, ply rating, tread pattern apd tyre press-
ures, in megapascals;

i) a description of the brakes (for exgmple, disc or
drum, hand or foot control);

i) the type of brake systems (for example, mech-
anical or hydraulic);

partment and be readily visible to the operator.

If the service and secondary brake systems are actu-
ated by only one control, an independent brake sys-
tem shall be provided as an alternative secondary
brake. The alternative secondary brake shall stop the
machine within the stopping distance, s, in metres,
calculated from the following equation:

2
|4

*T a0

where v is the velocity of the machine, in kilometres
per hour, immediately prior to the brake control being
applied.

k) which tests were carried out using a retarder and
a description of the retarder (for example, hydraulic
or electric);

I} the surface of the test course (for example, as-
phalt, concrete or soil);

m) the longitudinal and cross gradients of the test
course;

n) the results of all stopping and holding tests, given
in table form as shown in table3 (see 6.5 and
6.6);
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o) percentage of the service brake system stored
energy after the brake application test, calculated
as specified in 6.2;

g) the maximum level surface speed in kilometres
per hour;

r) the secondary brake system capacity for a stored

p) the force levels applied to the controls (see energy system (see 6.3).

6.1.1);

Table 3 — Results

Holding Machine speed Stopping distance
Brake system Machine performance v s
yste Load forward/reverse
tested dirsction
% km/h ]
Service (rated) (level)
Secondary (empty) (uphill)
Parking (downhill)
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Annex A
(informative)

Bibliography

[1] ISO 6814:1983, Machinery for forestry — Mobile and self-propelled machinery — Identification vocabulary.



https://standardsiso.com/api/?name=00fb761a098c1cdae134a6992c4ce63f

