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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

The forces to which pallets are exposed during use vary significantly. The test procedures described in this
document are approximate simulations of pallet use. These tests help the pallet designer to establish an
initial acceptable balance between the cost and the performance of a pallet design. It is intended that all
results of tests performed using this protocol be confirmed and verified using field trials before publication
of performance or the commercial implementation of a new pallet design.

The nominal load, determined according to this test protocol, does not represent a payload and cannot be
verified using field trials. The nominal load is a minimum payload level for use in determining maximum
working load according to the procedures in ISO 8611-3. The maximum working load can be verified for
a specified payload and intended use, using field trials. It is intended that the publication of the maximum
working Idad include a description of the payload and the intended modes of use of the pallet.

It is essential to exercise care when comparing the results of tests with historic experience using existing
pallet designs. User expectations of pallet performance vary. Some require greater and\some acgept lower

levels of p the varied
performar
user's per

It is possi
nominal 1g
with the h

Regarding]

brformance. Users are accepting different levels of risk when using pallets./Bécause of
ce expectations of pallet users, it is possible that the results of tests do not always
eption of pallet performance in use.

ble that the nominal load does not reflect users' perception of pallet performance b
ad does not represent a payload. It is intended that maximum working loads be used
storic performance of existing pallet designs.

the use of the ISO 8611 series:

reflect the

bcause the
0 compare

this dpcument describes the test methods;

ISO 8411-2 describes the performance requirements and selection of tests;

ISO 84

11-3 describes tests for determining maximdm working loads for known payloads.

minal load
(excluding

This docuinent and ISO 8611-2 are recommended:to be used in determining nominal load. The no
is the lowgst safe load value for the specified support conditions, independent of the type of load
concentrated loads).

This document, ISO 8611-2 and ISO 8611-3 are recommended to be used in determining maximu
loads for known payloads.

n working

The nominal load for the intended use is established by the selection of tests in this document; and the

performarce requirement is éstablished from criteria in ISO 8611-2.

The followling three types of intended use with specified support conditions are defined:

handling of loaded pallets with racking and stacking;

handling ofloaded pallets without racking;

handl

ngof loaded pallets without racking or stacking.

To determine the maximum working load through testing given in ISO 8611-3, the deflection under the
known payload cannot exceed the limiting deflection (see ISO 8611-3:2011, 4.2, 4.3 and 4.4) established
in this document and ISO 8611-2. The maximum working load is the greatest payload that a pallet can be
permitted to carry in a specific loading and support condition.

Guidance is given in ISO 8611-3:2011, Annex A as to the general effect on performance of different load types
and stabilization methods. These can only give guidance as to the likely result from tests with the known
payload.

Other tests for durability evaluation are specified in this document.

© IS0 2025 - All rights reserved
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Pallets for materials handling — Flat pallets —

Part 1:

Test methods

1 Scop

This document specifies the test methods available for evaluating new flat pallets for materials’h

The test

nomin

— maximum working load testing, and

durab

This docu
thatcanb

NOTE

pallet designs.

ethods are split into groups for

al load testing,

lity comparison testing.

ment does not apply to pallets with a fixed superstructure|or a rigid, self-supporting

bpecific tests for determining load capacity do not replace’the value of conducting field tests

2 Nor:\T
The followjing documents are referred to in the textin such a way that some or all of their content ¢

requiremg
the latest ¢

ISO 445, P
[SO 2244,
[SO 8611-2

1SO 12777
dowel-type

EN 131834

3 Ter

ative references

nts of this document. For dated refergnces, only the edition cited applies. For undated 1
bdition of the referenced document\(including any amendments) applies.

hllets for materials handling.—Vocabulary

Packaging — Complete, filled transport packages and unit loads — Horizontal impact test}

Pallets for materiqls-hidndling — Flat pallets — Part 2: Performance requirements and selec

1, Methods of test for pallet joints — Part 1: Determination of bending resistance of pallet
fasteners andstaples

2, Moisture content of a piece of sawn timber — Part 2: Estimation by electrical resistance

sand definitions

e mechanically attached to the pallet and which contributes’to the strength of the pallet.

indling.

container

on specific

onstitutes
eferences,

ion of tests

hails, other

method

For the purposes of this document, the terms and definitions given in ISO 445 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

31
breakage

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

of one of the components

fracture of a structural element which significantly affects the strength, stiffness (3.9) or functionality of a pallet

© IS0 2025 - All rights reserved
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3.2
concentrated load
load concentrated over an area of less than 50 % of the pallet top deck

3.3
maximum working load
greatest payload (3.5) that a pallet is permitted to carry in a specific loading and support condition

Note 1 to entry: This varies according to the type, distribution, arrangement and means of stabilization of the load and
the system of support, and can be lower or higher than the nominal load (3.4) (see ISO 8611-2 and ISO 8611-3).

3.4

nominal load
R
lowest test load (3.10) value for the specified support conditions, independent of the type of lodd |(excluding
concentrated loads (3.2))

Note 1 to entry: “Specified support conditions” refers to the range of conditions of use in ISO 8611-2:2025, [.1.

Note 2 to efptry: Nominal load does not represent an actual payload (3.5) on a pallet in use..The nominal load is used for
comparing the performance of different pallets.

3.5
payload
Q

load carrigd by the pallet in use
Note 1 to enptry: This can be above, identical to or below the nominal load"(3.4).

3.6
platen
solid, rigid surface on a test machine used for applying;aload to test a sample pallet

3.7
racking
storage of junit loads in drive-in or beam racks:with free, unsupported spans

3.8
stacking
placing of pallets with unit loads onte;upon the other without recourse to intermediate shelves or racking (3.7)

39
stiffness
relative ddformation of alpallet or component under load

Note 1 to entry: High.stiffness means small displacement, deflection or deformation for a given load.

3.10

test load
P

load applicators, the load board or load box and the applied load itself including the datum load (1,5 % + 0,5 %
of the ultimate load (3.11))

3.11

ultimate load

U

load at which compression, displacement or deflection is no longer contained, resulting in the destruction of
the specimen or breaking of one component (3.1), or when displacement, deformation or deflection becomes
excessive

Note 1 to entry: See ISO 8611-2:2025, Table 1.

© IS0 2025 - All rights reserved
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4 Measurements

Pallets selected for testing shall be measured to ensure that materials, construction and dimensions conform
to their associated written specification.

The mass and the material of each pallet shall be determined and recorded at the time of testing.

The moisture content of wooden pallets shall be measured and recorded in accordance with EN 13183-2 at
the time of testing.

The recorded deflection at each location in the test is the deflection at the end of the full test load period
(or relaxation period) minus the deflection after positioning the datum load. The average of the maximum
deflections recorded for each replicate shall be reported and used for further analysis.

Clause9¢g

5 Preci

ves further details on what should be recorded during testing and in the written repay

sion and accuracy of tests and apparatus

The test apparatus shall satisfy the following requirements:

T

a) intheldesign of the test equipment, the tolerances on all dimensions shall.be)+2 %;

b) the acfuracy of measuring equipment for tests shall be +0,5 mm;

c) the acfuracy of positioning of every component, excluding the testload, shall be +2 mm; measurement
gauges shall be positioned to +4 mm;

d) the acfuracy of positioning of the centre of application of testload (where used) shall be +10 ;nm;

e) the total mass of the test load applied shall be within *3 % of the prescribed value.

No part of pny test rig shall distort an amount greaterthan +3 mm when under maximum test load.[Distortion

of the test|rig shall be taken into account in measuring deflections of the pallet.

NOTE1 sing heavy duty steel box sections inthe construction of fixtures in tests 1 and 6 (see Table [l) normally

resultsin c

The inclin

bntral distortions approaching the 3-mm given limit.

bd plane apparatus shall be ¢onstructed as specified in ISO 2244 and shall permit incl

distance t¢ change by 250 mm increments from 250 mm to 1 250 mm, each increment to within #

NOTE 2
19,8 % whe

6 Test

A general
with ISO 8

The test Ig

Experience suggests that the interlaboratory test precision for conducting tests 1a and 7a is
n conducting tests 1bzand 7b.

oad

value forthe test load is not fixed. The test load for each test shall be determined in 4
611-2:;

ned travel
5 mm.

16,7 %; and

ccordance

1 and shall

ad_shall be applied with a testing machine, hydraulic or air pressure, or with dead loa

increase continuously or in steps to the failure (for determination of ultimate load) or up to the fixed value
(for qualification tests).

7 List of tests

Table 1 provides a matrix of the tests (in this document) that shall be performed on flat pallets. Tests
numbered 1, 2, 3, 4, 5, 6 and 7 shall be performed with new pallets. Tests 1, 2, 4, 5, 6 and 7 may be carried out
on one test sample (first stiffness, then strength, when there is a declared nominal load) or on two separate
samples.

NOTE The tests are grouped into the three sections shown in Table 1. The selection of tests and evaluation of
pallet performance are set out in ISO 8611-2 and ISO 8611-3.

© IS0 2025 - All rights reserved
3


https://standardsiso.com/api/?name=02b5dd8b8a3b403ed79fbf82d85c2be8

ISO 8611-1:2025(en)

8 Tests

8.1 Test1 — Bending tests

8.1.1 Purpose

The purpose of these tests is to determine the bending strength (test 1a) and bending stiffness (test 1b) of
the pallet in racking situations.

Table 1 — List of tests

N . ~ . Handling activity or (Sub)clause
Test no. TestIeasurement CITAaracterTsiT purpose of the test Heference
Nominal lpad tests Clause 8
1 Bending tests 8.1
la Bending strength Pallet length, width Racking 8.1.3.1
1b Bending stiffness 8.1.3.2
2 Forklifting tests . _ . 8.2
2a Bending strength Top deck Elfltélr(lsg witlghorklift and pallet 8.2.3.1
2b Bending stiffness 8.2.3.2
3 Compression tests for blocks o 8.8
b siringers eightof locks sring BV SCEIY that compresses |4
3a Block or stringer strength ers stacking 8ers, & 8.3.3.1
3b Block or stringer stiffness 8.8.3.2
4 Stacking tests 84
4a Deck strength test Top and bottem deck Stacking 1.3.1
4b Deck stiffness test 1.3.2
5 Bottom deck bending tests _ b
5a Bending strength Boftom deck Twin track conveyors and

narrow span beam racking

w
] [C
[N]

5b Bending stiffness

6 Wing pallet bending tests

1S T T

N
w
U

6a Bending strength Pallet length, width Lifting with slings

I 22 122 12 11 112 1R |
W
—_

S
w
o

6b Bending stiffness

Maximum|working load tests'= With payload or airbag

1 Bending test ) ) 8.1

- - Pallet length, width Racking
1b Bending stiffhess 8.1.3.2
7 Airbag bénding tests 8.7
7a Bending.strength Pallet length, width Racking 8.1.3.1
7b Bending stiffness 8.1.3.2
2 Fm‘k'fiftiur.-:. tests Top deck Tifting with TorKITt and pallet[8:2
2b Bending stiffness trucks 8.2.3.2
4 Stacking tests ) 8.4

- Top and bottom deck Stacking

4b Deck stiffness test 8.4.3.2
5 Bottom deck bending tests Twin track conveyors and 8.5

- - Bottom deck .
5b Bending stiffness narrow span beam racking 8.5.3.2
6 Wing pallet bending tests . o . ) 8.6

- - Pallet length, width Lifting with slings
6b Bending stiffness 8.6.3.2

Durability tests

© IS0 2025 - All rights reserved
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Table 1 (continued)
Test no. Test measurement Characteristic Handling activity or (Sub)clause
purpose of the test reference
8 Static shear test De(_:ks, blocks, Distortion resistance 8.8
stringers
9 Corner drop test Diagonal rigidity Resistance to impacts 89
10 Shear impact test Degks, blocks, Distortion resistance 8.10
stringers
11 Top deck edge impact test Top leading deckboard |Resistance to fork arms 8.11
12 Block impact test Corner block, stringer |Resistance to fork tip 8.12
13 Static-coefficient-offrictiontest—Ynder-deckHorkarms—SHpresistanece-onforkarms—843
14 Slip angle test Top deck/payload Slip resistance of loads 8/14
8.1.2 Procedure
8.1.2.1 Ip order to establish the weakest pallet support dimension, test one pallet’across the lenpgth of the
pallet and then a second pallet across the width of the pallet. There is no requirement for further tests on the

stronger dimension unless the result is within 15 % of the weaker.

8.1.2.2 1
on pallet 3
applicator
between t

'his having been established, place a fresh pallet across its,weakest side, top deck yppermost,
upports positioned with their inside edges 75 mm from<he outer edges of the pallet. The load
5 shall be positioned at 0,18 L, or 0,18 L,, where measured as shown, where L; or L, is the distance
he pallet supports (see Figure 1).

© IS0 2025 - All rights reserved
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Key

1 testlog
2 loadb
3  safety
4

8.1.2.3 1
shall be re
fill pieces

on the pall

813 M

millimetres

Dimensions in
| o
|7__,!7' : — —]
% ISE 3
7 s L
a . Ay A A
— \ A3B; —
D ‘ ‘ D 50
B,
0,18 Ly (Ly) 75
1 A ) N
Ve A

)
75
S ) MK
- g
y
& 08 L) Y 08 L () =
Ly (L)
1d SU  support
ard 6 wing
Stop y  deflection

load applicator

Figure 1 — Bending test

oad applicators and-supports shall be flush with or project beyond the edges of the pa
lieved with (2 +@)'mm radii. Where load applicators coincide with gaps between deck

llet. Edges
boards, in-

pf equal thickriess to deckboards with 3 mm to 6 mm overall clearance on each shall be fised. Place

et deck, the load applicators and the load board, then apply the rest of the test load.

pasurements

8.1.3.1

tecd 1a — Determination.of bendi .

Place a load on the load board until breakage of one of the components of the pallet or until reaching an
excessive deflection or deformation. Record the ultimate load and choose the minimum load among 3

replicates.

8.1.3.2 Test 1b — Determination of bending stiffness

Apply a datum load of (1,5 * 0,5) % of the ultimate load determined in test 1a. Depending on the support
location, the deflection, y, shall be measured at points A or B [maximum of y at A; (B4), A, (B,), Az (B3)]

a) after positioning of datum load,

© IS0 2025 - All rights reserved
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b) immediately after full test load is applied,
c) atend of the full test load period, and

d) after the relaxation period.
8.2 Test 2 — Forklifting tests

8.2.1 Purpose

The limiting condition of use for non-rackable and non-stackable single or double-deck pallets is the bending
of the pallet on fork arm supports under the top deck of the pallet.

8.2.2 Procedure

The forklifting test is shown schematically in Figure 2. The test method permits simulation of the [forklifting
condition pf use in each direction of pallet length and width. The supports shall conform to Figure 2. The
support, a| distances may be either 570 mm or 690 mm (see Figure 2). The shortér., of the twq distances
that occur|{during pallet use shall be used in the test. For pallets greater than 1 219-mm in length or width,
footnote ajof Figure 2 may be adjusted according to the dimensions of the pallet.

Perform the test in both directions.

© IS0 2025 - All rights reserved
7


https://standardsiso.com/api/?name=02b5dd8b8a3b403ed79fbf82d85c2be8

ISO 8611-1:2025(en)

Dimensions in millimetres

- - 100 Q@
7] %'y % 1
T 1 T "_./'I/// e w’/
~=7—L0\\\ D AN
— = T 'TA—
S| o | o] 5
- I I
<l U 3 t )
= 5SS (SSSS
[EN ) S | % N I B
[/ | (A | [/ L L )
I L)
50
0,54 {Lp)
| 3, &4
0,54 (L) | o )
I B Y
G b
] ]
—dl— 3
B C F
y| 5 Vy y H G
100
a
Ly (Ly) A D E
Key
1 test]load y  deflection
2 load applicator a2 Thedistance between the supports 570 mm|
3 stedl load bar, 50 mm x 50 mm-%.L [2 ﬂ:l b Steel load bar thickness 22 mm.
2
4 steql load bar, 50 mm x 50 mm x L [>L; | ¢ Supportlength <200 mm.
5 support
Atol deflection measuringpoints
Figure 2 — Forklifting test
8.2.3 MeaSurement

8.2.3.1 Test2a — Determination of bending strength

or 690 mm.

Apply the testload until breakage occurs in one of the components of the pallet or until reaching an excessive
deflection or deformation. Record the ultimate load and choose the minimum load among 3 replicates.

© IS0 2025 - All rights reserved
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8.2.3.2 Test2b — Determination of bending stiffness

Apply a datum load of (1,5 + 0,5) % of the ultimate load determined in test 2a. Depending on the support
location, the deflection, y, shall be measured simultaneously at the middle of the two ends or sides and at the
corners (maximum value of y at points A, B, C, D, E, F, G, H, |, depending on direction of supports)

a)
b)
9

atend

after positioning of datum load,

immediately after full test load is applied,

of the full load period, and

d) after the relaxation period.

8.3 Test

8.3.1 Py
The purpd

blocks, sty
loads shall

8.3.2 Pr

Place the

of dimensions (300 £ 5) mm x (300 = 5) mm x (25 + 5) mm, over.a block or a portion of a stringer

).

est load centrally on to the load applicator, as shown by the arrows in Figures 3 a), b) and c). When

in Figure J

Place the t
the blocks

Alternativ

3 — Compression tests for blocks or stringers

rpose

se of this test is to determine the compression strength (test 3a) andstiffness (test

3b) of the

ingers or columns of the pallet. Blocks or stringers supporting superstructures or heavy rigid

be tested.

ocedure

allet in a normal position on a flat, hard, rigid and horizontal surface. Place a rigid load

or stringers differ in design, each design shalkbe tested.

bly, the test may be carried out on severalidentical corners, blocks or stringers.
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Dimensions in millimetres
8 1
| Ny
1 I 1
:
’ = z
Z
— i — L
— x U
ya \ >~ 15
a) b)
1
0)
Key
1 load applicator
y  deflection
a  Testlopd.
Figure 3 — Corner compression test

8.3.3 Measurement
8.3.3.1 Test 3a — Determination of strength of blocks or stringers
Apply the [load until breakage occurs in one of the blocks or stringers of the pallet or upon r¢aching an
excessive |deflectianyor deformation. Record the ultimate load and choose the minimum load among 3
replicates,
8.3.3.2 Test 3b — Determination of stiffness of blocks or stringers

Apply a datum load of (1,5 * 0,5) % of the ultimate load determined in test 3a.

The deflection, y, shall be measured

a) after positioning of datum load,

b)
9

immediately after the full test load is applied,

at end of the full test load period, and

d) after the relaxation period.

© IS0 2025 - All rights reserved
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8.4 Test4 — Stacking test

8.4.1 Purpose

The purpose of this test is to determine the ability of the pallet top and bottom decks to withstand the local
effects of widely varying payloads on subspans of decks between blocks or stringers in a block stacking
situation. For pallets with more than two spans (openings), the load applicators shall be applied to the two
openings of greatest span as shown in Figure 4. Where a single span is the largest, the test is not applicable.

B B

1 3

018 L, (L) 0,18 L, (L)

0,18 L, (L)
L (L
- (L) - 40,18 L, L)
Key
test load 4  solid support
load board 5 load applicator
safety stop y  deflection

Figure 4 — Deck strength and stiffness test
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8.4.2 Procedure
Test both the top and bottom decks.

Place the pallet, as shown in Figure 4, on a flat, hard, rigid horizontal surface and place four applicators, as
described in 8.1.2 and Figure 1, across the top or bottom boards so that the centres of the load applicators
are at 0,18 L; or 0,18 L,. The load applicators shall project over or be flush with the edge of the pallet deck
and shall be symmetrically placed about the centre line of the pallet.

8.4.3 Measurement

8.4.3.1 Test4a — Deck strength test

Apply the fest equipment and then the rest of the test load. If dead weight is used for the testvofad, it shall
be symmetrically built up during loading. If the pallet has bottom boards in both directions&he’t¢st shall be
carried ouf in both the length and the width dimensions.

Place a loaf on the load board until breakage occurs or until reaching an excessive deflection or deformation.
Record th¢ ultimate load and choose the minimum load among 3 replicates.

8.4.3.2 Test 4b — Deck stiffness test

Support the bottom pallet on a solid surface. Apply a datum load of (1)5 + 0,5) % of the ultimate load
determined in test 4a. The deflection, y, shall be measured at pointsA maximum of y at A;, A,, A3, A;) or B
(maximun) of y at By, B,, B3, B;), depending on pallet design and orientation of load applicators.

Measure the maximum local deflection, y,

a) after positioning the datum load,

b) immegiately after the full testload is applied,
c¢) atthelend of the full load period, and

d) after the relaxation period.
8.5 Test5 — Bottom deck bending tests

8.5.1 Puyrpose

The purpase of these tests,is\to determine the strength and stiffness of the bottom deck between blocks or
stringers ywhen handlingon-twin track conveyors or narrow span beam rack supports.

8.5.2 Procedure

Place the top deek downwards, as shown in Figure 5, on a flat, hard, rigid horizontal surface and place two
inverted applicators, as described in 8.1.2 and Figure 1, across the bottom boards so that the cerftres of the
load applimtm sareatadistanrceof 6;25 Ll or-6;25 LZ fromrthe-inside cdgc of-theouter-btocksor stringers.
The load applicators shall project over or be flush with the edge of the pallet base and shall be symmetrically
placed about the centre line of the pallet.

Apply the test equipment and then the rest of the test load. If dead weight is used for the test load, it shall be
symmetrically built up during loading. If the pallet has bottom boards in both directions, the test shall be
carried out in both the length and the width dimensions.

© IS0 2025 - All rights reserved
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0,25 L, (L)

1
2
5 3
|
L
;)’ \ A4
C L, (L) _ AR 0,25 L, (L)
Key
1 testload 4  solid support
2 load bgard 5 load applicator
3 safety ptop y  deflection

kFigure o — bottom deck strength and stiiiness test

8.5.3 Measurement

8.5.3.1 Test 5a — Determination of bending strength

Place aload on the load board until breakage in one of the bottom boards occurs or until reaching an excessive
deflection or deformation. Record the ultimate load and choose the minimum load among 3 replicates.

© IS0 2025 - All rights reserved
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8.5.3.2 Test 5b — Determination of bending stiffness

Apply a datum load of (1,5 * 0,5) % of the ultimate load determined in test 5a. Depending on the orientation
of the load applicators, the deflection, y, shall be measured at points A (maximum of y at A}, A,, A;, A;) or B
(maximum of y at By, B,, B3, By)

s (test 6b)

e wings of
space of at
applicator
of the load
then apply

a) after positioning of datum load,
b) immediately after full test load is applied,
c) atend of the full load period, and
d) after the relaxation period.
8.6 Test 6 — Wing pallet bending tests
8.6.1 Puyrpose
The purpose of these tests is to determine the bending strength (test 6a) and the bending stiffnes
of winged [pallet during lifting with slings.
8.6.2 Procedure
Place the ing pallet, top deck uppermost, on four posts 50 mm x 50<mm positioned beneath th
the top defk flush with the ends of the pallet. The supports shall befixed at such a height that a
least 50 mjm is between the underside of the bottom deck and the.ground or test frame. Each load
shall be pgsitioned such that the dimension from the inside edge’of the support to the centre line
applicatorf shall be 0,18 L, as shown in Figure 6. Place the load board on the load applicators and
the rest offthe test load.
5 5
1
2
3
= J
N 5
A1
A B
}/ 3B
018 L, (L) v 0,16 ¢, (¢, NN
~ > I 1) ~ > 8

Key
1 testload 4  load applicator
2 load board 5 support
3  safety stop y  deflection

Figure 6 — Wing pallet bending test
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8.6.3 Measurements

8.6.3.1 Test 6a — Determination of bending strength

Place a load on the load board until breakage of one of the components of the pallet or until reaching an
excessive deflection or deformation. Record the ultimate load and choose the minimum load among 3

replicates.

8.6.3.2 Test 6b — Determination of bending stiffness

Apply a datum load of (1,5 * 0,5) % of the ultimate load determined in test 6a. Depending on the support
location, the deflection, y, shall be measured at points A or B [Maximum of y at A; (B;) and A, (B,), A3 (B3)]:

a) after positioning the datum load,

b) immedgiately after the full test load is applied,

c) atend|of the full test load period, and

d) after the relaxation period.

8.7 Test7 — Airbag bending tests

8.7.1 Puyrpose

The purpgse of this form of bending test is to simulate, as near as is practically feasible, cdrtain load
applications as commonly encountered in the field. The loadapplicator used for this bending| test is an
analogue for common uniform flexible loads often supporteddy pallets, such as cased or bagged goods.
This uniform flexible load analogue is used when, under-éertain circumstances, the primary load applicators,
as describpd in 8.1.2, cannot be used, or when the application of simulated uniform loads can aid the pallet

designer in selecting the most appropriate pallet for a given use.

8.7.2 Py

8.7.21 1
pallet and

stronger diimension unless the result is within 15 % of the weaker dimension.

8.7.2.2 1
or “dunna
containmg

ocedure

then a second pallet across the width of the pallet. There is no requirement for further t

[he load applicator;shall be a medium or low-pressure envelope airbag, commonly called

nt (maximund working pressure) and stroke (maximum unrestricted expansion in bag

n order to establish the weaKest pallet support direction, test one pallet across the lefgth of the

bsts on the

a “lifting”

be” bag, shown in Figures 7 and 8. Airbags of this type are specified by size (length and width),

height).
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Dimensions in millimetres

BB
A1 A3
1 AZ BZ
2 ®
3
A S S SN0 SR G5 S S U Ul U WD UHR U WA \
ﬁ AN A\ N\ N\ [ [ J J J [ i i
/ = N
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5
R L, (L) a7 1
reight 4  airbag suppopt beam
ard 5  supports
y  deflection

Figure 7 — Airbag bending tests using dead weight

© IS0 2025 - All rights reserved
16



https://standardsiso.com/api/?name=02b5dd8b8a3b403ed79fbf82d85c2be8

ISO 8611-1:2025(en)

e —— — —— —— e e

Key
test rig
load pl
airbag

BwWw N R

suppol

8.7.2.3 1
pallet. Thil
pallettob

8.7.2.4
beam is ng

Where thg

—

7

y . 7
NE) L, (L) 75
frame 5 load applicator
aten 6 inflation tube
y  deflection
ts

Figure 8 — Airbagbending tests using test rig

'he size of a bag shall be such that, when inflated, the bag is in contact with the entire

b tested.

Vhere bag sides overhang the pallet by more than 75 mm on either edge or end, an airb
cessary to maintainthe bag overhang at the same level as the upper pallet deck during

Figure 8s

8.7.2.5

all not bewsed and the bag should fit the pallet as described in 8.7.2.3.

hecontainment or working pressure in the bag shall be adequate to structurally fail al

be tested. E&perience indicates that the working pressure shall be at least 0,07 MPa to 0,08 MPa.

s is often possible with bagsiapproximately 150 mm longer and wider than the top d

load applied“to the pallet is measured above the pallet during the test, the supports

leck of the
eck of the

hg support
testing.

shown in

[ pallets to

8.7.2.6 The stroke or level of expansion in bag height depends on the design of the testing apparatus.
Where expansion varies along the centre or edges of the bag, the region of least expansion shall govern bag
selection. In order to avoid the influence of bag stiffness on the test data, the bag expansion shall be at least
twice that necessary to cause pallet failure. The pallet supports shall be positioned as described in Figure 1
and shall be positioned with their centre lines 75 mm from the outer edges of the pallet.

8.7.2.7 Loading or testing rates shall be controlled by appropriately inflating the restrained airbag or by
pressing the inflated airbag on to the upper pallet deck.
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8.7.3 Measurement

8.7.3.1 Test 7a — Determination of bending strength

Increase the load until breakage occurs in one of the components of the pallet or until reaching an excessive
deflection or deformation. Record the ultimate load and choose the minimum load among 3 replicates.

8.7.3.2 Test 7b — Determination of bending stiffness

Apply a datum load of (1,5 * 0,5) % of the ultimate load determined in test 7a. Depending on the support
location, the deflection, y, shall be measured at points A (maximum of y at A}, A,, A3) or B (maximum of y at

By, By, B3)

a)
b)
)
d) aftert

after y
imme

at end

8.8 Test

8.8.1 Py

The purpo

8.8.2 Pi

Place the
thickness
tested pal
bottom de
however, ¥

ositioning of datum load,
liately after the full test load is applied,
of the full load period, and

he relaxation period.
8 — Static shear test

rpose

se of this test is to simulate the approximate forces induiced through lateral deck shear.

ocedure

pallet vertically, top deck on the test frame; on a vertically positioned board with|
hs the deck boards. The length of the boaid shall be at least equal to the length or w
et (see Figure 9). The load applicator.ab C touches the entire pallet length (or width]
ck. An alternative test method is to apply the same line load using a compression tester
vhenever this method is used, thenthe loading point C platen shall be restrained from

in any plane other than vertical with L, > 150 mm.

the same
dth of the
along the
at point G;
movement
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Key
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3 logd W
y deflection
AtoC digtortion measurement points

Figure 9 — Static shear test

8.8.3 Measurement

The appli

gd test load at C, F, resulting from the application of load, W, gives rise to the vertical

which shall be measured at\A’/or B, depending upon whether the pallet has a continuous bot]
Distortion|(change in y') shall be measured after release of load and after a relaxation period, as g

following

F

wher

F
L, L,
w

Formula (1):

_Lifw

L,

distortion
om board.
ven by the

@)

is the applied test load;
is the distance between pallet supports;

is the load.
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8.9 Test 9 — Corner drop test

8.9.1 Purpose

The purpose of this test is to determine the diagonal rigidity of the top deck of the pallet and its resistance
to impact.

8.9.2 Procedure

Mark the two measuring points, A and B, as shown in Figure 10 at approximately 50 mm from the corners of
the pallet. While suspending the pallet as shown in Figure 10, drop the pallet freely on to its top deck corner
edge from a height, h, on to a hard horizontal impact surface. Whenever possible, carry out the drop three
times, alwpys on the same corner and from the same height.

NOTE For asymmetric pallets, it is necessary for the tester to make a judgement as to the orientation ¢f the pallet
before droyping.

/
Key
1  palletforner
2 measyring point
h  height|(fal})
l lengthlof-diagonal

Figure 10 — Corner drop test

8.9.3 Measurement

The length of diagonal, /, shall be measured before the first and after the third drop. Any damage shall be noted.
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8.10 Test 10 — Shear impact tests

8.10.1 General

The test load comprises the dead load, a load-spreading sheet and a load box, having a plan size of
(600 = 50) mm x (800 * 50) mm. Place the load within the box, which shall be placed in a position dependent
upon the individual test requirements described in 8.10.3 and 8.10.4. The detachable supporting edges shall
be at least as long as the pallet deck under test. The test load shall not include the mass of the dolly.

For each of the inclined plane tests, before release the dolly is raised a distance, L, up the incline from the
point of impact.

Inclined p

n

ane tests are potentially hazardous in view of large masses travelling at high speeds

he design

of such tes

8.10.2 Py

The purpag
the top de

8.10.3 Py

Secure a sf

least as long as the longer dimension of the pallet, to the face of the backstop. The upper edge of't

shall be 1]
lowest pos

Place the |
palletis re

The testlo
left exposé
18 mm to

NOTE
location of

Attach thd
axis of mo

Bring the ¢lolly and the loade@pallet up to a predetermined position on the incline at a distance, |

point of i

Carry out

8.104 M

The distor

t rigs shall incorporate special safety features to reduce risks to both operators and 0b

rpose

se of this test is to determine the resistance to side horizontal impacts of.the assembl
'k, blocks, stringers, stringer boards and bottom deck.

ocedure

eel or high-density hardwood beam, (90 + 10) mm x (90 * 10) mm in nominal cross-sec

mm above the bottom surface of the pallet (top surfacé.of'the dolly) whenever the do
ition (see Figure 11).

pallet on the dolly of the inclined plane testing machine such that when the forward ¢
sting against the barrier, the dolly is 25 mm #* 5'mim clear of it.

ad is distributed over the pallet deck surface<with the exception of the leading 100 mm

P5 mm thick, which is cut to cover all but the exposed strip, as shown in Figure 11.

[he load-spreading sheet is often aSheet of plywood, which distributes load such that failures
mpact. This sheet is often necessaryfor testing paper pallets.

vement down the rails, but biased towards the higher end of the pallet.

pact and releasé-Repeat as required.

h similar sequence of impacts along the second horizontal axis of the pallet.

pasurenment

tien (x" and y') in X and Y planes and any damage shall be noted. The changes shall be r

pervers.

y between

tion and at
he barrier
Iy is in its

dge of the

(which are

d) by means of a load-spreading sheet. This may conveniently comprise a sheet of stronig plywood

bccur at the

load box centrally on thé pallet with the rest of the test load such that loading is cenftral to the

L, from the

ecorded at

a number of positions along the impacted surface.
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Dimensions in millimetres

/L ///////iiz/iiz/ziizziiizziiizzdd

YA z'
L
9 " -

Key
1 load b¢x 72 dolly
2 testlogad 8  topview
3  backstpp 9  barrier
4 line offimpact 15 mm overlap x'  distortion in X plane
5  detachiable support for load box y'  distortion in Y plane
6  load-spreading sheet

Figure 11 — Shear impact test

8.11 Test 11 — Topdeck edge impact test

8.11.1 Pyrpose

The purposeofithis test is to determine the resistance of the top deck edge to side horizontal impfcts by the
fork arms bfaferldifttrucks

8.11.2 Procedure
The inclined plane tester described in 8.10.3 is used with the impact stops shown in Figures 12 and 13.

Place the pallet, the load box and the spreading sheet with the test load on the dolly of the incline testing
machine so that when the forward edge of the pallet is resting against the impact stops, the dolly is
(25 = 5) mm clear of it. The load shall be central to the axis of movement.

Align the impact stops with the fork openings of the pallet at a height that allows the leading edge to touch
the stop surface of the blade at a point between 200 mm * 25 mm from the vertical face of the impact stops
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