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JAPANESE INDUSTRIAL STANDARD JIS D 6011: 1999

Fork lift trucks
— Stability and stability tests

Introduction This Standard has been prepared based on the second edition of ISO
1074 Counterbalanced fork-lift trucks — Stability tests, published in 1991, the second
edition of ISO 3184 Reach and straddle fork-lift trucks — Stability tests, published
in 1998, the second edition of ISO 5766 Pallet stackers and high-lift platform trucks
— Stability tests published in 1990 and the first edition of ISO 10658 Industrial
trucks operating in special conditions of stacking with load laterally displaced by
powered devices — Additional stability test, published in 1996, without modifying the
technical contents of the corresponding provisions, while this Standard supplements
some items not specified in the corresponding International Standards as a part of
Japanese Industrial Standard.

The portions underlined with dots in this Standard describe the matters not
specified in the corresponding International Standards.

1 Scope This Japanese Industrial Standard specifies stability and stability tests
of fork lift trucks listed in the following (hereafter referred to as "fork lifts"). This
Standard does not apply to fork lifts attached with a device (attachment) handling
suspended loads which may swing freely.

a) Counterbalanced fork lift trucks of rated capacity up to and including 50 000 kg

b) Reach fork lift and straddle fork lift trucks of rated capacity up to and including
5000 kg

¢) Side fork lift trucks of rated capacity up to and including 10 000 kg

e) Pallet stackers and high-lift platform trucks of rated capacity up to and including
5000 kg

Remarks 1 Load and weight used in this Standard mean the mass.

2 The International Standards corresponding to this Standard are
listed as follows:

ISO 1074:1991 Counterbalanced fork-lift trucks — Stability tests

ISO 3184:1998 Reack and straddle fork-lift trucks — Stability
tests

ISO 5766 :1990 Pallet stackers and high-lift platform trucks —
Stability tests

ISO 10658:1996 Industrial trucks operating in special conditions
of stacking with load laterally displaced by
powered devices — Additional stability test

2 Normative reference The following standard contains provisions which,
through reference in this Standard, constitute provisions of this Standard. The most
recent edition of the standard indicated below shall be applied.

JIS D 6201 Glossary of terms relating to fork lift trucks
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Remarks: References from ISO 5053:1987 Powered industrial trucks —
Terminology are equivalent to the corresponding matters in the said

standard.

8 Common generalities for stabilities and stability tests The following
common generalities apply to the stabilities and stability tests.

3.1 Purpose of tests To ensure that a fork-lift complying with the stability tests
specified in this Standard demonstrates satisfactory stability when reasonably and
appropriately used under normal operating conditions.

The normal operating conditions are,

a) stacking with the mast in vertical and the fork arms in horizontal state on flat,
level and firm road surfaces,

b} travelling with the mast or fork arms tilted rearwards and the load lowered in
the travelling position on flat, level and firm road surfaces, and

c) operation with the centre of gravity of the load on the longitudinal centre-plane
of the fork lift, excepting side fork-lifts.

3.2 Stability The stability shall be as follows:

a) The stability, which is the maximum gradient by which the fork-lift does not
overturn while tilted longitudinally or laterally, shall generally be measured by
using a tilting tester.

b) The specified stability values, which differ according to the classification of fork-
lifts, are defined as the value of slope (tan%) on the tilting platform of tester
given by the classification of fork-lifts and the test number in Attached Tables
1 to 5.

¢) For a counterbalanced fork-lift of rated capacity exceeding 10 000 kg, where the
test conditions exceed capacity of the tilting tester, the stability may be estimated
by calculation. If there is a difference between the values of the calculation and
actual measurement, the actual measured value shall be taken.

3.3 Stability tests The stability tests shall be as follows:

a) The tests shall be carried out on a well operational fork-lift.

b) The tilting tester shall have a flat and firm platform surface, while the structure
and measuring system for tilting are not specified particularly.

c¢) The fork-lift on the test shall be placed initially at a position on the tilting test
platform as specified according to the test item, and stopped by application of its
own brakes.

d) The fork-lift, when tilted the test platform slowly to the indicated slope, is
considered stable as specified if it does not overturn. In the lateral stability test,
it is considered stable unless it overturns, even if one of the wheels loses contact
with the test platform or an outer edge of the frame makes contact with the test
platform.

e) If the frame and wheels are impossible to maintain the position sufficiently,
assist of wedging and the like may be used providing the swing structure of axles
shall not be fixed. Documents
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f) For maintaining the fork-lift at the initial position on the tilting platform, the
following measures may be taken.

1) To treat the tilting platform surface for preventing the wheel from slipping,
if necessary, with a friction increasing material.

2) To use blocks or chocks, of which the height shall be as indicated in Table
1, on the tilting platform surface, if necessary.

Table 1 Maximum height of blocks or chocks

Unit: mm

Tyre outside Maximum height of blocks or chocks
diameter d | ooy nterbalanced fork- | Reach fork-lift, straddle fork-lift,

lift and side fork- order picking truck, pallet stacker

lift and high-lift platform truck

d = 250 25 25

250 < d = 500 0.1d 0.1d
500 <d 0.1d 50

g) The test load, @, having a mass equivalent to the maximum load, shall correspond
with a homogeneous cube of a side dimension twice the standard load centre
distance, D (see Fig. 1).

Q
Fig. 1 Test load

h) The test load shall be so placed as its centre of gravity G locates on a level
equivalent to the standard load centre distance above the upper face of fork
arms, and not to deviate in either side with respect to the mast (see Fig. 1).

i) The test load shall be secured to the fork arms to maintain the correct load centre
during the test.

j)  Rider-controlled fork-lifts shall be tested by loading an object having a mass of
90 kg which represents the operator's weight, if the stability is thereby decreased.
The object shall be fitted with its centre of gravity 150 mm above the seat index
point (hereafter referred to as "SIP") for a fork-lift with a seated operation, and
1 000 mm above the floor of the operator's platform for a fork-lift with a standing
operator (see Annex Fig. 1).
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k) For internal combustion engine fork lifts, if the stability is nearing the specified
value by the amount of fuel the test shall be conducted on the condition of the

less stable.

1) If the means for preventing the fork-lift overturning completely consists of the
rope lashing or the like, this shall be sufficiently slack to impose no appreciable
restriction on the fork-lift, until the overturning point is reached.

3.4 Correction for forward changes of test load at maximum lift height
Forward changes in location of the test load at maximum lift height shall be
corrected as follows:

a) In the test No. 1 on counterbalanced fork-lifts (Attached Table 1), reach fork-lifts
and straddle fork-lifts (Attached Table 2), pallet stackers and high-lift platform
trucks (Attached Table 5), forward changes in location of the test load at
maximum lift height owing to the mast deflection shall be corrected within the
limits of operator's usual controls.

b) The correction shall be made prior to the testing in such a manner as that,
determining a vertical projection point, F, on the test platform, of the reference
datum, E, of the test load at the lift height on travelling, apply operations to
move location of the test load at maximum lift height from its changed projection
point, F', to the original reference point, F (Figs. 2 and 3).

¢) Operations for the correction shall be by the tilt adjustments provided in the
mast, fork arms or finger bar, or by the retraction, peculiar to reach fork-lifts, of
the mast or fork arms. Where such operation systems are not provided the test
shall be carried out without the correction.
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