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Foreword

This Part of this British Standard is published under the
direction of the Packaging and Freight Container Standards
Committee. [tshould be read in conjunction with BS 2629 :
Part 1 : 1967 as amended by Amendment No. 1.

The greater proportion of pallets in the UK are of conven-
tional timber designs, and the tests and performance
requirements detailed in this standard are, to a large degree,
based on such pallets. However, it should be realized that,
as new designs and materials are developed, there is a
possibility that a pallet would meet the requirements but be
unfit for normal transit by virtue of undesirable properties.
In such instances, the inclusion of climatic conditioning
before testing or extension of the loading test periods should
be considered. These observations were especially made at
the time of drafting this standard in view of the variety of
plastics pallets being marketed.

The tests specified are the result of extensive practical work
on pallets of all materials by the Timber Research and
Development Association. The main objective has been to
design tests which may be easily carried out and to avoid
the necessity of expensive equipment. To avoid using heavier
and therefore more cumbersome test loads, the individual
tests are designed to stress a pallet to a greater degree by
means of geometry of load positioning rather than increased
load. This frequently results in greater stresses than those
imposed by a purely uniformiy distributed load, There is
no intention to simulate exactly what happens to a pallet

in practice; the tests are, however, designed to relate to
practice with the added proviso that they are repeatable,
do not depend on skill for validity and are safe to conduct,
They could be described as ‘screening tests’.

These tests are intended to be performed, during the
development stages, in order to prove a new design of pallet.
Subsequent use and maintenance will determine how long

a pallet maintains its initial standard of performance. The
test levels of load and deflection are based on practical
experience of pallets that have proved suitable to a

variety of users. It is emphasized that arbitrary amendment
of load and deflection by users of this standard could lead
to unsafe conditions and is not recommended, This is
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discussed in clause 3. Similarly, the time factor of 24 h for
tests is aimed at determining creep in any element of con-
struction and has been shown to be sufficient for most
common materials. Longer periods have generally proved
unnecessary.

This standard specifies five tests,

(a) The lifting/drive-in racking test is designed to
incorporate as much as possible into one operation; it
measures performance on fork truck tines with less than
full fork entry; it simulates the stresses produced by
offset forks and the consequent cantilever effect of the
goods on the pallet, and also the stresses in the top and
bottom decks as encountered in drive-in racking storage
for long periods.

The resulting deflections are at least double those which
would be found in practice with the safe working load
(SWL).

(b) The beam racking test is a test of the suitability of
the bottom deck to perform adequately in beam racking
storage particularly when a pallet is malpositioned on
the beams. In addition, it tests for uneven loads in block
stacking, e.g. sacks.

{c) The bearer/block test is designed to establish the
short and long term stacking characteristics of those
components in a pallet subject to high compressive stress,
especially found in block stacking up to the four high
permitted by BS 2629 : Part 1.

(d) The construction test represents the effect of lateral
acceleration or deceleration of vehicles carrying loaded
pallets and the consequent rolling effect of the blocks or
bearers of the pallet. It also tests the suitability of the
pallet construction to withstand the horizontal loads
sometimes applied to a loaded pallet at rest.

(e) The drop test is included to measure the effects of
rough handling and to measure the ability of a pallet to
retain its squareness which is becoming increasingly
important with automated handling.
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BS 2629 : Part 3 : 1978

British Standard Specification for

Pallets for materials handling for through transit

Part 3. Performance requirements and methods of test

1. Scope

This Part of this British Standard specifies performance
requirements for flat general purpose pallets for materials
handling which conform to BS 2629 : Part 1 as amended by
Amendment No. 1. Methods of test intended to prove the
design of a pallet are included as appendices. These tests are
applicable to complete pallets and are not appropriate for
the testing of individual components of a pallet or
structural models.

2. References

The titles of the standards publications referred to in this
standard are listed on:the inside back cover.

3. General

3.1 For the purposes of this British Standard, the rating of
a flat general purpose pallet is based upon even and uniform
distribution, over the whole pallet surface area, of the given
safe working load (SWL). The SWL may be equal to, higher
or lower than the rating, depending upon the effect of the
load being carried.

3.2 Wing pallets loaded to SWL shall stack four high in
block storage, but those supported only by their wings in
rack storage are specifically excluded from this standard.
3.3 Pallets other than wing pallets, loaded to SWL, shail
stack four high in block storage and shall be capable of
being held in rack storage; this applies to both beam and
drive-in types.

3.4 When wing pallets are lifted with slings, it is assumed
that this is effected using bar slings properly designed to
suit the pallet being used.

’

3.5 Pallets made of certain materials have different physicai
properties when used in extremes of environmental condi-
tions. The physical properties of the materials and the
environmental conditions under which the pallets will be
used shall be specifically considered. These considerations
may involve further tests representative of the time,
conditions and method of loading employed.

3.6 The tests are considered to cover normal conditions of
transport and storage. Improper and abnormal use is not
intended to be covered by these tests.

3.7 The tests may be used for other sizes and ratings of
pallet and also to establish the performance requirements
to be attained by reconditioned pallets intended for the
same applications.

4. Performance requirements: permanent pallets

4.1 Lifting/drive-in racking test. When tested in accord-
ance with the method specified in appendix A, any of the
deflections of either top or bottom deck, measured after

the application and removal of the pre-load and after 24 h
at maximum test load, shall be a maximum of 5 % of the
pallet dimension under test (e.g. 5 % of length (L) or 5 %
of width {W)) measured relative to the ground at the
positions A and B or A’ and B’ as shown in figure 1(a).

In addition, the rate of increase of deflection {creep
deflection) during the 24 h period shall tend to decrease.
In the event of this not occurting then the maximum test
load shall be maintained for a further 24 h or until such
time as the rate of increase of deflection is clearly shown
to decrease. The limit of deflection of 5 % of L or 5 % of

=W shall.not be exceeded. -

Within 15 min of removal of the test load, the measured
deflection shall decrease to a value not greater than 25 %
of the maximum recorded deflection at that loading or not
greater than 5 mm above the deflection reading taken
immediately after removal of the pre-load.

It is desirable to test more than one pallet (see 5.3) but only
one need be tested for the creep deflection requirements.

For fully reversible pallets with identical deck construétions,
these tests should be repeated with the pallet inverted.

4.2 Beam racking test. When tested in accordance with the
method specified in appendix B, the deflection of the
bottom deck, measured after the application and removal
of the pre-load and after 24 h at maximum test load, shall
be a maximum of 2.5 % of the pallet dimension under test
{e.g.2.5 % of L or 2.5 % of W) measured relative to the
ground at the positions A and B or A" and B’ as shown in
figure 2.

In addition, the rate of increase of deflection (creep deflec-
tion) during the 24 h period shall tend to decrease. In the
event of this not occurring then the maximum test load
shall be maintained for a further 24 h or until such time as
the rate of increase of deflection is clearly shown to decrease.
The limit of deflection of 2.5 % of L or 2.5 % of W/ shali
not be exceeded.

Within 15 min of removal of the test load, the measured
deflection shall decrease to a value not greater than 25 %
of the maximum recorded deflection at that loading or not
greater than 5 mm above the deflection reading taken
immediately after removal of the pre-load. In the event of
these criteria not being complied with, the test shall be
repeated on the same pallet and the requirements shall then
be met.

It is desirable to test more than one pallet (see 5.3) but only
one need be tested for the creep deflgction requiremeri:S

Fully reversible pallets witl icentic p
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4.3 Bearer/block test. When tested in accordance with the
method specified in appendix C, the deflection of the top
deck relative to the ground, measured after the application
and removal of the pre-load and after 24 h at maximum test
load, shall be a maximum of 3 mm.

In addition, the rate of increase of deflection (creep deflec-
tion) during the 24 h period shall tend to decrease. In the
event of this not occurring then the maximum test load shall
be maintained for a further 24 h or until such time as the
rate of increase of deflection is clearly shown to decrease.
The limit of deflection of 3 mm shall not be exceeded.

4.4 Construction test. When tested in accordance with the
method specified in appendix D, the following criteria shall
be met.

{a) The change in distance {diagonal) between points
A and B (see figure 4) shall be 5 mm maximum when
under test load.

(b} Within 15 min of removal of the test load, this
change in the distance between points A and B shall
decrease to not greater than 2 mm above the measure-
ment of the diagonal AB before test,

4,5 Drop test. When tested in accordance with the method
specified in appendix E, the change in length of the diagonal
(XY) in the plane of the drop (see figure 5) shall be:

{a) for four-way entry pallets, 4 % maximum;

(b) for two-way entry or notched bearer type pallets,
8 % maximum, -

5. Methods of test: general requirements

5.1 Safety. For the tests specified in the appendices, stable
test assemblies shall be used and means provided to ensure
that, if failure occurs, the load is restrained and does not
endanger personnel in the vicinity.

5.2 Conditions for testing. Testing shall be carried out
under ambient conditions. If there is any doubt as to
performance under different climatic conditions {e.g. effect
of wet conditions on plywood, effect of low temperature
on thermoplastics, etc.) then advice on the characteristics
shall be sought from the relevant supplier. In the event of
doubt then special tests may be necessary.

5.3 Sequence of tests. The tests on any one pallet shall be
carried out in the following sequence which is based upon
the degree of importance affecting safety. Failure to meet
the requirements of any of these tests constitutes failure
to meet the requirements of this British Standard.

Lifting/drive-in racking test appendix A
Beam racking test - appendix B
Bearer/block test appendix C
Construction test appendix D
Drop test appendix E
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For the tests specified in appendices A, B and C, the
quantity of pallets to be tested shall be between one and
five. The performance requirements are related to the
number tested, as shown by the test loads specified in the
appropriate columns of tables 1, 2 and 3. For example, if
for the lifting/drive-in racking test it is decided to test
three pallets and the SWL is 500 kg, the applied test load
shall be 860 kg for each pallet (see table 1), If it is initially
decided to test less than five pallets and one or more of
these fail(s), a further test on a larger number of pallets

up to a maximum of five shall be carried out. The test load
for this larger number shall be as specified in the appropriate
column of tables 1, 2 and 3 for the number of pallets used;
each pallet shall meet the requirements of the test.

5.4 Selection of pallets for test. The number and method
of selection of pallets for submission to the tests shall be
the subject of agreement between manufacturer and user.
it shall be noted that the tests are not specifically designed
for use as routine quality control checks.

The test methods are specifically designed for individual
pallets which have been randomly or otherwise selected.
By their very durations (i.e. a minimum of four days to
complete all of the five tests on each pallet) the tests are
not suitable for monitoring the consistency of a complete
batch of pallets being processed.

5.5 Tolerances and accuracy of measurement. in the design
of the test equipment, the tolerances on all dimensions shall
be £ 2 %. The accuracy of measurement of the test equip-
ment shall be within £ 1 mm. The accuracy of positioning of
every component, including the [oad carriers but excepting
the test loads, shall be £ 2 mm. The accuracy of positioning
of the test loads shall be £ 20 mm. The total mass of the

test loads used shall be within £ 3 % af the pre-determined |

value,

5.6 Flat, hard, rigid, even and horizontal impact surfaces,
Many screeded cement ground floors in good condition are
adequate when a flat, hard, rigid, even and horizontal impact
surface is required,

NOTE. These requirements would be met completely by using the
standard impact surface specified in BS 4826 : Part 4.

' 5.7 Application of test load. The test load shall be applied

either in discrete increments or as a single gradually applied
load. In either case it shall be positioned without impact,
so as to give full contact with the load board.
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