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Rough

terrain trucks — Stability tests
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ISO 5353:1995Earth-moving machinery, and tractors for machinery for agriculture and forestry — Seat index
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ISO 5767:1992\ndustrial trucks operating in special conditions of stacking with mast tilted forward — Additional
stability test

ISO 10658:1996lndustrial trucks operating in special conditions of stacking with load offset by powered devices
— Additional stability test
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3 Purpose of tests
3.1 Normal operating conditions

The basic tests specified in this International Standard ensure that a rough terrain truck demonstrates satisfactol
stability when reasonably and appropriately used under normal conditions, i.e.:

a) masted trucks, stacking with the mast approximately vertical and the fork arms reasonably horizontal,
on substantially firm, smooth, level and prepared surfaces;

b) variable reach trucks, stacking with a combination of boom elevation/extension and the fork arms

reasr\nﬁhl\' harzaontal _an crihctantiallvy firon crmanth Inval Aand nranarad cirfa~nnco:
oty o7 o O ST Star iy H G- SHHoot T e v e oo preparc t—sSurate s,

c) trgvelling with the mast or fork arms tilted rearwards and the load in the lowered trayelling) position on

unimproved natural terrain and disturbed terrain areas; where applicable, “any [reaching/telescopic
mechanism is to be fully retracted,;
d) operating with the load centre of gravity approximately on the longitudinal centre plane of the truck.

e) masted trucks, manoeuvring an elevated load with the mast neither tilted rearwards more than 10° nol
the centre of gravity of the load displaced rearwards more than600 mm;

f) variable reach trucks, manoeuvring an elevated load with the fork arms tilted rearwargs.

3.2 Operating conditions — Other than normal
When the operating conditions differ from those stated\in 3.1 use either:

a) a fruck complying with other Internatienal Standard(s) covering the different conditions (e.g. ISO 5767),
or

b) a ftruck whose stability performance is agreed upon between the interested parties. This performance
shall|not be less than that required by the test specified for normal operating conditiongin 3.1.

4 Stahjility tests
4.1 Specification of tests

The stability] of r@ugh terrain trucks shall be verified by means of one of the procedures dgscribed in 4.2. The
tilting platform-test shall be used to verify stability in the event of a dispute.

4.2 Verification procedure
4.2.1 Tilting platform

A test platform which can be tilted about one side shall be used. The truck under test shall be placed on the
platform, which is initially in the horizontal plane, sequentially in the positions described in table 1.

For each of the truck positions, the platform shall be tilted slowly and smoothly to the slope indicated in table 1.
The truck is considered stable if it passes all the tests without overturning.
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For the purposes of these tests, overturning is defined as the test platform slope value which, if increased, wc
cause overturning of the truck.

It is permissible in the lateral tests for one of the load wheels to lose contact with the test platform and it
acceptable for parts of the structure or other designed features to make contact with the test platform.

The momentum gained by a truck adopting a change in attitude is additive to that produced by the tilting platfor

and overturning of the truck caused by the added momentum is to be taken as evidence of instability at that sl
angle.

4.2.2 Fixegd-slope

Fixed sloges, with inclinations equivalent to the prescribed test slopes, shall be used.\Fhg slope surface shal
smooth and capable of supporting the truck mass with no deformation likely to affect-the tesf results.

The truck junder test shall be driven onto the fixed slopes and positioned according to table [L. For each of the tr
positions, [the load shall be elevated slowly and smoothly to the height indicatedin table 1.
4.2.3Calculation

Calculation may be used to predict stability. Such calculations shall take into account structural and ty
deflectiong. Calculation methods shall be confirmed by test data.

Calculatiops are typically used to predict payloads for altérnative attachments and/or alternative tyre options.

Calculatiops shall not be used to type test new models of trucks.

4.3 Test ¢onditions

4.3.1 Cordition of the truck

The tests ghall be carried out on an operational truck.
The operator shall be represented by an object having a mass of 90 kg if the stability during a test is there
decreased. The centre of gravity of the object shall be secured 150 mm above the Seat Index Point (SIP)

determined in accordance with ISO 5353, with the seat at mid-point of the adjustments provided.

Fuel tank$ of engined trucks shall be full if stability is thereby reduced; all other tanks shall be filled to thei
correct operating levels.

Tyres shall be inflated to their correct pressure specified by the truck manufacturer. Where tyre ballast
incorporated in the truck design, the use of ballast shall be in accordance with the truck manufacture
instructions.

4.3.2 Position of the truck on the platform

For tests 1 and 2 (see table 1), the truck shall be placed on the test platform so that the load axle is parallel tc
tilt axis, XY, of the test platform [see figures 1c), 2d) and 2e)].

Stabilizers or axle locking may only be used for tests 1 and 3.
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For tests 3, 4 and 5 (see table 1), the truck shall be positioned on the test platform in a turning position with line
MN parallel to the tilt axisXY, of the test platform [see figures 2c¢) to 2f)].

Trucks positioned as shown in figure 2c¢), d), f) and g) shall have the steer wheel nearest to the tilt axis parallel
with the tilt axis.

Lateral stabi

lity tests shall be conducted to the side of the truck which is the least stable.

Point N is the centre point of the area of contact between the test platform surface and the front wheel or the
stabilizer contact pad nearest the tilting axis [see figures 2c) to 2g)].

Point M is d

fined as follows:

a) fo
the Iq

b) fo
longi
figurg

c) fo
rear

4.3.3 Test Ipad

The test loa
which the tru
at the stand
from the upp

When additi
shall meet t
ratings.

The centre g
truck [see fig

4.3.4 Locati

The truck sh

trucks having an oscillating steering axle: the projection onto the test platform-of
ngitudinal centre-plane AB of the truck with the axis of this axle [see figures 2c), 2

I trucks with articulated chassis: the projection onto the test platform of the i
udinal centre plane EF of rear chassis module and the axis of the(rear axle when
2 2e)];

trucks with axle locking: the centre point of the area of contact between the te
ivheel nearest the tilting axis [see figure 2g)].

ck can elevate to its maximum lift height agting through the centre of gravity, G, n(
er face of the fork arm blade (see figure 3 and table 2).

pbnal lift heights, loads, and load centre distances are to be indicated on the inform
ne requirements established by the tests specified in this International Standarg

ures 1c), 1d) and 4e), 2c) to 2g), and 6c¢) and 6d)].

pn of the truek on the platform

all be-positioned in accordance with table of tests, see table 1.

The initial pc

the intersection of
d) and 27)];

ntersection of the
fully articulated [see

5t platform and the

I shall be a mass equivalent to the maximun@loasl indicated on the information plate of the truck,

pminally positioned

hrd load centre distariaepoth horizontally from the front face of the fork arm shank and vertically

ation plate, the trucl
for these addition:

f gravity, G, of the testload (see figure 3) shall be located in the longitudinal cenfre plane, AB, of the

sition of the truck on the test plnffnrm shall he maintained during each test. This

may be achieved by

application of the parking or service brakes, which may be secured in the ‘on’ position, or by wedging the wheels

against the t

ruck frame, ensuring however that articulation is not affected.

Blocks (chocks) having a maximum height not exceeding the value indicated in table 3 may be used, if necessary
to maintain the initial position of the truck on the test platform. Blocks (chocks), if used, shall not artificially
improve stability.

Stabilizers o

r axle locking may only be used for tests 1 and 3.

The coefficient of friction of the platform surface may be increased if necessary by an appropriate friction-
increasing material.
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4.3.5 Position of the front face of the fork arm shanks

4.3.5.1 For trucks fitted with masts

Test 1 shall be conducted with the horizontal position of a load datum point, E, unchanged when elevated from

lowered p

osition [see figure 4c)].

By means of a plumb line or other suitable equipment, set the mast vertical, elevate the fork and the specified 1
load to approximately 500 mm above the test platform. With the front face of the fork arm shank vertical, establi
a point E [see figure 4a)] on the fork or fork carrier, having a fixed relationship to the centre of gravity of the te:
load G (see figure 3). Point E shall be used to provide a reference datum F on the test platform [see figure 4

When th

mastis nln\/:ﬂ'nrl, a _now pninf El on-the test platfnrm =1V A aYal N T [cna figurn /Ib)] By the followin

adjustmer

a)
m4

b)

us
tru

)
4352 T

c

Tests 1 a

the manufacturer [see figures 1b) and 2b)].

4.3.6 Tru
Tests 1 ar
4.3.7 Lift
For tests §
when fully
6a) and 6
4.3.8 Late

Lateral tes

For trucks

ts, this new point F1 can be returned to the original location of F [see figure 4¢)]i-¢

For trucks with tiltable masts, changes in the location of F1 shall be corrected by
1st within the limits provided by the design of the truck.

For trucks with fixed masts, adjustments in the fork arms or forkccarrier tilt (whe
bd to correct for changes in location of point F1 within the limits-of tilt provided
CK.

For trucks having non-tiltable masts, fork arms, or fork carrier, adjustments cannot

ucks with variable reach mechanism

nd 3 shall be conducted with the load in the least stable combination of lift and re

Cks with selectable stabilizers and/or axle locking
d 3 shall be conducted both with:stabilizers engaged and disengaged [see figures
height for tests simulating travel

imulating travel, i.e. tests2 and 4, the upper face of the fork arms, measured at th
tilted rearward, shall*be positioned approximately 500 mm from the test platform

D)].
bral test procedure
ts shalkbe conducted to the side to which the truck is least stable.

with. operator-selectable stabilizers, or axle locking, test 3 shall be conducted bg

axle lock ¢

bnaaged and disengaaed
~J J ~J ~

1S follows.

varying the tilt of th

re provided) may be
Dy the design of the

be made.

pach, as determined

1d) and 2f)].

e heels of the fork ¢
[see figures 5a), 5b

th with stabilizers a

For trucks fitted with operator-selectable stabilizers or chassis levelling, test 3 may be performed with a maximt
of 7 % (4°) of lateral correction [see figures 2a), 2b) and 2f)].

4.3.9 Lateral stacking test (unladen)

The unladen lateral stacking tests for masted trucks shall be conducted at maximum backward tilt. For varia
reach trucks, tests shall be conducted at maximum and minimum boom extension, at maximum boom angle.
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Precautions shall be taken to prevent the overturning of the truck or displacement of the test load during the cours
of the test. If the means for preventing the total overturning of the truck consist of rope lashing or chain, this shall
be sufficiently slack to impose no appreciable restriction on the truck until the overturning is reached.

Displacemen

t of the test load shall be prevented by means such as:

a) firmly securing the test load to the carrier or equivalent structure;

b) suspending the test load near the ground from an appropriate support placed on the fork so that the

susp
test |

5 Stahi

Trucks fitted
the centre o
Refer to clau

For verificat
gravity of the

The test loa
the truck bei

The lift heigh
of the load o
6

Where the |

pad were to be placed on the fork.

on of the vertical position of the mast, a reference point_having a fixed relations

0 shall be the nominal load at the nominal centre,distance specified for the attac
hg tested.

r attachment whichever is the lower.

Staljility tests for trucks with offsetloads

bad or attachment offsetS\the centre of gravity of the load from the longitudinal
truck, an addlitional stability test is required (see, for example, ISO 10658).

nsiaon pninf is-at-the pnint where the centre of gra\lif\J/ G (cnn fignrn Q) of the test

lity tests for trucks with attachments

with attachments shall be subjected to the same stability tests, except where the
gravity of the load out of the longitudinal centre plane AB of thetruck [see figure
se 6 for this case.

test load G (see figure 3) shall be chosen.

ts required in the tests shall be measured-between the surface of the tilting platfo

oad would be if the

attachment can brir

s 1c), 1d) and 1e)].

hip to the centre of

hment when used o

m and the undersid

centre plane of the
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Table 1 — Stability tests
Tests for longitudinal stability Tests for lateral stability

Test No. 1 2 3 4 5

VTV?]SetnOf stability Stacking Travelling Stacking Travelling Stacking

Test load WITH WITH WITH WITH WITHOUT

Lift height, Least stable lifting | Lowered Least stable lifting | Lowered Maximum and

variable reach and reach (see 4.3.7) and reach (see 4.3.7) minimum boom
combination with combination with extension at
fUIIr\(ZIIII;II fUIIr\ﬂIIII;II Illﬂl\mum boom
horizontal position maximum angle

backward tilt

2f) or 29)

or 2e)

Lift height, Maximum lift height| Lowered and Maximum lift height| Lowered and Max|mum lift
inclination pf mast | with mast vertical maximum and maximum maximum height and
(see 4.3.5.1) backward tilt backward tilt (see | backward-ilt max{mum
(see 4.3.7) 4.3.9) (see 4.3.7) bacKward tilt
(see|4.3.9)
Load centre D of test load D of test load D of test load — —
distance
Stabilizer device WITH and WITHOUT WITH and WITHOUT WITHOUT
and/or axl¢ locking | WITHOUT WITHOUT
Correctionfor WITHOUT WITHOUT WITH WITHOUT WITHOUT
lateral tilt
Truck position on Figures 1a) or 1b), | Figures 6a) or 6b), | Figures 2a) or 2b), | Figure 5a) or 5b), | Figufe 5c) or 5d),
test platform and 1c), 1d) or 1e) | and 6c) or 6d) and 2c), 2d), 2e), and figure 2c), 2d) | and figure 2c), 2d)

or 2¢)

Slope of test
platform

7%

22%

12%

50 %

10%
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a)

K Load axle

I>
!

c)

r‘/ Stabilizer a

P/ Load

S

xle

j

|
cj_?

V Load axle

e)

Figure 1 — Platform positions for test 1
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= O

a) b)

c) Oscillating axLe d) Oscillating axle e) Articulated steering
(2-wheel steer) (4-wheel steer)

A

gl
e ( il
whﬂﬁ

f) Stabilized g) Axles locked

Figure 2 — Platform positions for tests 3, 4 and 5
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Figure 3 — Standard load distance centres

Table 2 — Standard load distance centres

Metric units Imperial units
Load Load Load Load
centre centre
distance distance

Q D Q D

kg mm Ib in
1000< Q<4999 500
5000< Q < 10000 600 Q< 22000 24

Table 3 — Height of blocks

10

Tyre outside Height of blocks
diameter (chocks)max
d
mm mm
d< 250 25
250 <d < 500 0,1d
d > 500 50

©1SO
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