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Foreword

ISO (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—ir—Haisor—with—SO—also—take part—in—the—werk—SO—cellaberates y the
Internationall Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting{OPublication as an
Internationall Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is rawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 8611-3 |was prepared by Technical Committee ISO/TC 51, Pallets)for unit load method of mateérials
handling.

This first edifion of ISO 8611-3 cancels and replaces ISO/TS 861123:2005, which has been technically reyised.
ISO 8611 cgnsists of the following parts, under the general title: Pallets for materials handling — Flat pallefs:
— Part 1: Test methods

— Part 2: Performance requirements and selection’ of tests

— Part 3: Maximum working loads

iv © 1S0O 2011 — All rights reserved
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Introduction

The forces to which pallets are exposed during use vary significantly. The test procedures described in

ISO 8611-1 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

palleft designs. User expectations of pallet performance vary. Some require”greater and some
levels of performance. Users are accepting different levels of risk when using pallets. Because

reprgsent a payload. It is intended that maximum working loads be used to compare with
perfarmance of existing pallet designs.

Regarding the use of the ISO 8611 series,

— |SO 8611-1 describes the test methods,

— |SO 8611-2 describes the performance requirements and selection of tests, and
— this part of ISO 8611 describés-tests for determining maximum working loads for known paylq

ISO B611-1 and I1SO 8611-2 aré required for determining nominal load. The nominal load is the
load |value for the specified'support conditions, independent of the type of load (excluding concent

ISO B611-1, ISO 86412 and this part of ISO 8611 are required for determining maximum work
known payloads.

The [nominal\lead for the intended use is established by the selection of tests in ISO 861
perfgrmance-requirement is established from criteria in ISO 8611-2.
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The nllnwing three types of intended use with Qpnnifind support conditions are defined:
— handling of loaded pallets with racking and stacking;
— handling of loaded pallets without racking;

— handling of loaded pallets without racking or stacking.

To determine the maximum working load by testing in this part of ISO 8611, the deflection under the known

payload cannot exceed the limiting deflection (see 4.2, 4.3 and 4.4) established in ISO
ISO 8611-2. The maximum working load is the greatest payload that a pallet can be permitted
specific loading and support condition.

© 1S0O 2011 — All rights reserved
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Guidance is given in 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 ISO 8611-1.

Vi © 1S0O 2011 — All rights reserved
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Pallets for materials handling — Flat pallets —

Part 3:
Maximum working loads

1 Scope

This|part of ISO 8611 specifies the determination of maximum working load for'new flat pallety with known
payldads in different handling environments.

It is npot intended to apply to pallets with a fixed superstructure or a rigid, self<supporting containef that can be
mechanically attached to the pallet and which contributes to the strengthof the pallet.

2 Normative references
The |following referenced documents are indispensableCfor the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
docyment (including any amendments) applies.

ISO #45, Pallets for materials handling — Vocahbulary

ISO B611-1, Pallets for materials handling = Flat pallets — Part 1: Test methods

ISO B611-2, Pallets for materials handling — Flat pallets — Part 2: Performance requirements gnd selection
of tests

3 [ferms and definitions

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

31
breaking of one component
fractpre ofia structural element which significantly affects the strength, stiffness or functionality of a pallet

3.2
concentrated load
load concentrated over an area of less than 50 % of the pallet top deck

[ISO 445:2008, definition 2.3]

3.3

maximum working load

greatest payload that a pallet is permitted to carry in a specific loading and support condition

NOTE 1 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 (see ISO 8611-2 and this part of ISO 8611).

NOTE 2 Adapted from ISO 445:2008, definition 2.7.

© 1S0O 2011 — All rights reserved 1
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3.4

nominal load

R

lowest safe load value for the specified support conditions, independent of the type of load (excluding
concentrated loads)

NOTE 1 “Specified support conditions” refers to the range of conditions of use in 7.1 of ISO 8611-2:2011.

NOTE 2 Nominal load does not represent an actual payload on a pallet in use. The nominal load is used for comparing
the performance of different pallets.

NOTE 3  Agdapted-from1S0 445:2008 definition2.2

3.5
payload
0

load carried py the pallet in use
[ISO 445:2008, definition 2.8]
NOTE This can be above, identical to or below the nominal load.

3.6
platen
solid, rigid stirface on a test machine used for applying a load to test a sample pallet

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

[ISO 445:2008, definition A.3.1]
3.8
safety factar
ratio of the Ultimate load to the nominal load

NOTE I ISO 8611 (all parts), this ratio(is)at least 2,0.

3.9
solid load
single, comgact, rigid, homogeneous load, supported by all the blocks and/or stringers (bearers) of the pa

et
NOTE Apapted from 1SO 445:2008, definition 2.6.
3.10

stacking
placing of pallets with unit loads one upon the other without recourse to intermediate shelves or racking

NOTE Adapted from ISO 445:2008, definition A.2.1.

3.1
stiffness
relative deformation of a pallet or component under load

NOTE High stiffness means small displacement, deflection or deformation for a given load.

3.12

test load

P

load applicators, the load board or load box and the applied load itself

2 © 1S0O 2011 — All rights reserved
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3.13

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, or when displacement, deformation or deflection becomes
excessive

NOTE See Table 1 of ISO 8611-2:2011.

3.14

uniformly distributed bonded load
load enrnad n\/nnl\/ across—the full surface of the pallnf fnp riar\l( where the poﬂ'nrn of -each Sing|e |ayer

changes so that the packages are interlocked

3.15
unifprmly distributed unbonded load
load|spread evenly across the full surface of the pallet top deck where the packages are nofl interlocked,
bour]d or connected

4 Petermination of maximum working load with knownpayloads

4.1 | General

Condlitions of intended use are given in Table 1.

Table 1 — Conditions of intended use

. . Racking Stackifig Without racking Special situation
Handling activity d stacki ithout-racki tacki
and stacking | withoutracking or stacking Conveyor Sling
Racking 1b? or 7bP
Forklift 2p° 2pc 2be
Stadking 4pd 4pd
Twir] track conveyors 5pe 5be
Sling under wings 6f

@  Bending — Bending stiffness test.

b Nirbag bending — Bending stiffness test.

¢ Forklifting — Bending stiffness test.

d Btacking — Deck stiffness test.

e Bottom'deck bending — Bending stiffness test.

Ving pallet bending — Bending stiffness test.

The test load in tests 1b, 2b, 4b, 5b and 6b shall be the payload. The test load in test 7b shall be the airbag.
The maximum working load shall be determined by the appropriate tests as given in 4.2 to 4.4.

Test the pallet in the direction of its intended use. If the pallet is only going to be supported in one direction,
then test in that direction. If the pallet is going to be supported in both directions in a rack, or on forks, the
weaker direction may be determined and used for determining the maximum working load.

In order to establish the weakest pallet support direction relative to pallet length or width, whenever
conducting tests 1b, 2b and 7b, test one pallet across the length 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.

© 1S0O 2011 — All rights reserved 3
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4.2 Pallets for handling of goods with racking and stacking

Pallets intended for handling of goods in racking and stacking shall be tested using test 1b (see Figure 1). For
the determination of bending stiffness, use test 2b (see Figure 2) for the forklifting test and use test 4b
(see Figure 3) for the stacking test as given in 8.2 and 8.4 of ISO 8611-1:2011 using the payload.

Whenever conducting test 4b, the payload shall include the total mass representing the maximum number of
unit loads stacked one upon the other during use. The top deck is tested using the mass of all unit loads in a
stack. The bottom deck shall be tested by a mass equivalent to one less than the total mass of unit loads.
Dead weights or a test machine may be used to apply the extra load necessary to one payload as shown in
Figure 3.

The maximym pallet deflection, y, when conducting tests 1b, 2b and 4b for any payload cannot exceedl the
deflection at|’2 U,, U, and U, from tests 1a, 2a and 4a in ISO 8611-1 and ISO 8611-2.

NOTE Most often, test 1b is limiting. If it is known that one condition of use is limiting, only those tests necessqry for
that condition|need be conducted.

For conditiofs of sling support under pallet wings, test 6b shall be conducted.
A conveyor $upport can be limiting and test 5b may be necessary.

Dimensions in millinetres

@
(8

Key

y  deflectiop

Figure)1»— Test for racking conditions — Test 1b — Bending test

4.3 Pallets for handling of goods with stacking without racking

Pallets intended)for handling of goods and stacking without racking shall be tested using test 2b (forklifting test,
see Figure 2) as given In 8.2 of ISO 8611-1:2011 and Table 1 of ISO 8611-2:2011, and using test 4b (stacking
test, see Figure 3) as given in 8.4 of ISO 8611-1:2011 and Table 1 of ISO 8611-2:2011, using the payload.

The maximum working load shall be the lowest value achieved in tests 2b and 4b.

The maximum pallet deflection, y, when conducting test 2b for any payload cannot exceed the deflection at
Y2 U, from test 2a in ISO 8611-1. The maximum pallet deflection, y, when conducting test 4b for any payload
cannot exceed the deflection at 2 U, from test 4a for the top deck or the bottom deck in ISO 8611-1.

NOTE If it is known that one condition of use is limiting, only the test necessary for that condition need be conducted.

4 © 1S0O 2011 — All rights reserved
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Dimensions in millimetres
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Figure 2 — Test 2b — Forklifting test
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1 test load, payload, or test machine ¥4, ¥, downward deflection
2  payload y3: ¥4 upward deflection

3  load support

NOTE The payload shown in this figure is an example only.

Figure 3 — Test 4b — Stacking test
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4.4 Pallets for handling without racking or stacking

Pallets intended for use in the transportation of goods on forklift trucks or pallet trucks without racking or
stacking shall be tested using test 2b. The forklifting test shall be as given in 8.2 of ISO 8611-1:2011, and
Table 1 of ISO 8611-2:2011 with payload.

The maximum pallet deflection when conducting test 2b for any payload cannot exceed the deflection at 2 U,

from test 2a

in ISO 8611-1.

4.5 Determination of maximum working load

The lowest vaass of the payload which causes the deflection, y, to reach the deflection at 'z of Uy, or U4, U,,

U, or Us, for
EXAMPLE

An example
isgiveninT

Table 2 —

the specified condition of use shall be the maximum working load.

Intended use: racking and stacking.

hble 2.

of the determination of maximum working load for use in racking and stacking{using arbitrary|data

- Example of the determination of maximum working load for use.in racking and stacking

Determination of maximum working load for use in racking and stacking

Ultimate load of test 1a U, = 3 124 kg 50 % of U,?leads to a maximum working load of P, = 1 562 kg
Test 1b (<5Q % of U,) Reached at P,, = 1 375 kg
Test 2b (<5Q % of U,) Passed with Po.=1 750 kg
Ultimate load of test 4a U, = 4 862 kg 50 % of Us&leads to a maximum working load of P,, = 2 431 Kg

Test 4b Passed with P, =2 431 kg
Ultimate load of test 5a Ug = 4 466 kg 50.% of Us? leads to a maximum working load of Py, = 2 233 Kg
Test 5b (15 im max.) Passed with Py, =2 233 kg

28  Theload

afety factor is 2.

The maximu

5 Testr

The test rep

m working load for this pallet’is 1 375 kg.

bport

prt shall be.in"accordance with ISO 8611-1:2011, Clause 9.
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