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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
[SO 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 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 Ia

It is essen

ad include a description of the payload and the intended modes of use of the pallet.

pallet designs. User expectations of pallet performance vary. Some require greater and sofme ac

levels of p
performar
user's per

It is possi
nominal 1g
with the h

Regarding]
ISO 84

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,

11-1 describes the test methods,

— this dgcument describes the performance requirements and selection of tests, and

ISO 84

[SO 8611-1
is the lowe
concentraf

ISO 8611-1
loads for k

The nomi
performar

The follow
— handl
handl

handl

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

and this document are recommended:to’be used in determining nominal load. The no
st safe load value for the specified support conditions, independent of the type of load
ed loads).

, this document and ISO 8611-3  are recommended to be used in determining maximuj
hown payloads.

nal load for the intended use is established by the selection of tests in ISO 86114
ce requirement is éstablished from criteria in this document.

ing three types of intended use with specified support conditions are specified:
ng of loaded pallets with racking and stacking;
ng ofloaded pallets without racking;

ngof loaded pallets without racking or stacking.

fial to exercise care when comparing the results of tests with historic experience using existing

cept lower
the varied
reflect the

bcause the
0 compare

minal load
(excluding

n working

1 and the

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 ISO 8611-1 and this document. 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 ISO 8611-1.
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Internati

onal Standard ISO 8611-2:

2025(en)

Pallets for materials handling — Flat pallets —

Part 2:

Performance requirements and selection of tests

1 Scop

-

This docuinent specifies the performance requirements to establish nominal loads for new flat’pdllets.

Italso spe
requireme
or arigid,

the streng|

rifies the tests required for new flat pallets in various handling environments and the pefformance
nts for tests with payloads. This document does not apply to pallets withra fixed supefstructure

belf-supporting container that can be mechanically attached to the pallet‘and which congributes to

th of the pallet.

2 Nor:]1
The followjing documents are referred to in the text in such a way thatsome or all of their content ¢

requiremg
the latest 4

ISO 445, P
[SO 8611-1
[SO 8611-3

3 Term

For the pu
ISO and IE

IEC El

31
breakage
fracture o
a pallet

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

ative references

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

hllets for materials handling — Vocabulary
:2025, Pallets for materials handling — Flat pallets — Part 1: Test methods

, Pallets for materials handling — Flat pdllets — Part 3: Maximum working loads

s and definitions

rposes of this document, theitérms and definitions given in ISO 445 and the following a

bctropedia: available at https://www.electropedia.org/

of oneof the components
[ astructural element which significantly affects the strength, stiffness (3.9) or funct]

C maintain terminology-databases for use in standardization at the following addresses:

onstitutes
eferences,

bply.

ionality of

3.2

concentrated load

load conce

3.3

ntrated over an area of less than 50 % of the pallet top deck

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, for example, Clauses 4 and 6 and see
also ISO 8611-3).

© IS0 2025 - All rights reserved
1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=f0be926befbc44718333fb1ffdbdd8f6

3.4

ISO 8611-2:2025(en)

nominal load

R

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

Note 1 to entry: “Specified support conditions” refers to the range of conditions of use in 7.1.

Note 2 to entry: 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 carrié

Note 1 to etry: This can be above, identical to or below the nominal load (3.4).

3.6
racking
storage of

3.7
safety fac
ratio of thg

Note 1 to entry: In the ISO 8611 series, this ratio is at least 2,0.

3.8
stacking
placing of

3.9
stiffness
relative de

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

3.10
testload
P

load appliq
ultimate Ilo

3.11

ultimate load

U
load at wh

d by the pallet in use

unit loads in drive-in or beam racks with free, unsupported spans

for
e yltimate load (3.11) to the nominal load (3.4)

ballets with unitloads one upon the other withgutrecourse to intermediate shelves or rq

formation of a pallet or component under load

ators, the load board-er load box and the applied load itself including the datum load (1
ad (3.11))

ich compression, displacement or deflection is no longer contained, resulting in the des

the speci

nren or breaking of one component (3.1), or when displacement, deformation or deflectio

cking (3.6)

5 % of the

truction of
n becomes

excessive

Note 1 to entry: See Table 1.

4 Test conditions

4.1 General

Test conditions shall be determined based on the pallet material in accordance with 4.2 to 4.6 and shall
be maintained throughout the test. If the pallet comprises several different types of material, the moisture
and temperature conditions shall be in accordance with the material that is most sensitive to changes in
conditions.

© IS0 2025 - All rights reserved
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4.2 Wooden pallets

The reference moisture content is (20 = 2) %. If the pallets are used at a higher moisture content, they shall
be tested at this higher moisture content and the moisture content shall be recorded in the test results.

NOTE

The measurement can be carried out in accordance with EN 13183-2.

4.3 Metal pallets

Conditioning shall not be used for metal pallets.

4.4 Plastic pallets

The test cq

the follow

— maximum working load tests supporting the payload and airbag:

tests 1

test 9:

nditions for nominal load, maximum working load and durability tests for plastic palle
ng:

a, 1b, 23, 2b, 33, 3b, 44, 4b, 53, 5b, 63, 6b, 8,9, 10,11, 12 and 13: (23 £2)°C
(40 +2)°C

(23 +2)°Cand (-10 + 2) °C

For maximmum working loads and test 9, wherever plastic pallets are uséd in controlled or mor

conditions

4.5 Pap

The test c
the follow

maxi

For maxi

tests 1

the test conditions shall be agreed between the supplier and purchaser.

er pallets

nditions for nominal load, maximum working load,and durability tests for paper pallg

ng:
a, 1b, 2a, 2b, 33, 3b, 44, 4b, 53, 5b, 643, 6b, 8, 97,10, 11, 12 and 13: (23 £2)°Cand (50

um working load tests supporting payload and airbag: (23 * 2) °Cand (90 £ 5) % RH.

:Ium working loads and test 9, whéreéver paper pallets are used in controlled or mor
conditiong

the test conditions shall be agreed between supplier and purchaser.

4.6 Wog¢d-based composite pallets

The test cq
pallets shg

— maximum workingload tests supporting payload and airbag:

If it is int
immersed

tests 1

nditions for nominalload, maximum working load and durability tests for wood-based
1l be the following!
a, 1b, 2a, 2b,,33a,)3b, 44, 4b, 53, 5b, 63, 6b, 8,9, 10, 11, 12 and 13: (23 £2)°Cand (50

ended>that the pallet be exposed to water in the distribution environment, the pall
in-water just below the surface for 24 h at a temperature of (20 £ 5) °C.

(23 +2) °Cand (90 + 5) % RH|

ts shall be

e extreme

ts shall be

b) % RH;

e extreme

composite

b) % RH;

bt shall be

Blocks of wood-particle board, which can be shown to have been tested according to nationally recognized

standards

(for example, see EN 1087-1), are exempt from conditioning.

For maximum working loads and test 9, when wood-based composite pallets are used in controlled or more
extreme conditions, the test conditions shall be agreed between the supplier and purchaser.

5 Number of replicates

For each test, at least three untested pallets shall be used.

© IS0 2025 - All rights reserved
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6 Performance requirements

Performance requirements for tests 1, 2, 3, 4, 5, 6 and 9 in ISO 8611-1 are given in Table 1. The maximum
observation from the tests shall be compared with the performance requirements in Table 1.

Performance requirements for tests 8, 10, 11, 12, 13 and 14 in ISO 8611-1 are not included in Table 1, pending
more experience with these tests.

Table 1 — List of tests

ISO 8611-
Test no. Test Handling activity or Test load level Perff)rl_nance 1:2025
measurement purpose of the test limits subclause
ref.
Nominal lpad tests
1 iiending tests 8.1
Ultimate load
: ad (U oraload
la Bending strength causing 6 % of L, 8.1.3.1
Racking (L,) deflection
2%of L; (L,) under
0
1b  |Bending stiffnessbd 50 % of U; load 0,7 % of Ly (L) |g} 35
after relaxation
period
2 Forklifting tests 8.2
Ultimate'load,
U, ar
Internal span:
a load causing
. Lifting with forklift.<’ |6 % of a-200 mm )
2a Bending strength? and pallet trucks deflection 8.p31
External span:
23 % of the
(L-a)/2 span
under load
Internal span:
2 % of a-200 mm
under load, 0,7 % of
a-200 mm after
relaxation period
2b  |Bending stiffness® 50 % of U, External span: 8.2.3.2
7,8 % of the (L-a)/2
span under load,
2,7 % of the (L-a)/2
span after relaxation
period
3 fompression tests
for blocks or stringers ©
Any activity that Ultimate load, Us,
3a Blocks or stringers compresses blocks or |per block or load 8.3.3.1
strength stringers, including  |causing 10 % of y e
stacking deflection
Blocks or stringers stiff- 50 % of U; per 4 mm under load
3b 3 1,5 mm after relaxa- [8.3.3.2
ness¢ block ; )
tion period
4 Stacking testsf 8.4

© IS0 2025 - All rights reserved
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Table 1 (continued)
ISO 8611-
Test no. Test Handling activity or Test load level Perf(_)rlpance 1:2025
measurement purpose of the test limits subclause
ref.
Ultimate U, top
deck and ultimate
4a Decks strength test Stacking Uy bottom degk 8.4.3.1
or a load causing
6 % of deflection
Ly (Ly)
2% of Ly (L,) under
0
4b  |Deckstiffness testb 50 % of U, load 0,7% of Ly (L) (g} 32
after relaxation
period
5 Tottom deck bending sk
ests
. Ultimate load
Twin track convey- (U<) or aload
5a ending strengtha.¢ ors and narrow span 57 6% of L 8.p.3.1
beam racking causing 6 % of Ly
(L,) deflection
15 mm under load,
5b  |Bending stiffnessbe 50 % of Us 7 mm after relaxa-  [8.5.3.2
tion time
6 ]ng pallet bending sk
ests
l Ultimate load
. s . . (Ug) or aload A
6a ending strength? Lifting with slings causing 6 % of L, 8.p.3.1
(L,) deflection
2% of Ly (L,) under
0
6b |Bending stiffnessb 50 % of U, load 0,7% of Ly (L) |gk 3 5
after relaxation
period
Maximum|working load tests — With payload or airbag
1 Bending test 8.1
Racking Deflection shall not
1b Bending stiffness Payload exceed the deflection |8.1.3.2
at %2 U;
7 Airbag bendingtests 8.7
Ultimate load
. . (U;) or aload
7a Bendingstréngth? Racking causing 6 % of L, 8.7.3.1
(L,) deflection
Deflection shall not
7b Bending stiffnessP Airbag exceed the deflection|8.7.3.2
at% U;
2 Forklifting tests 8.2
Lifting with forklift Deflection shall not
2b  |Bending stiffnessP and pallet trucks Payload exceed the deflection |8.2.3.2
at%. U,
4 Stacking testsf 8.4
Stacking Deflection shall not
4b Deck stiffness test Payload exceed the deflection |8.4.3.2
at% U,

© IS0 2025 - All rights reserved
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Table 1 (continued)
ISO 8611-
Test no. Test Handling activity or Test load level Perf(_)rr_nance 1:2025
measurement purpose of the test limits subclause
ref.
5 Bottom deck bending 8.5
tests Twin track convey-
ors and narrow span 15 mm under load,
5b Bending stiffnessb-e beam racking Payload 7 mm after relaxa- [8.5.3.2
tion time
6 Wing pallet bending 8.6
ests
Lifting with slings Deflection shall not
6b Bending stiffnessP Payload exceed the deflection8.6.3.2
at %2 Ug
Durability tests
8 $tatic shear test Distortion resistance Comparative testing |8.8
Ay ud-%-h=0,5m
No-breakage or
5 . . damage that limits
9 Corner drop test Resistance to impacts |Empty pallet She performance or 9
functionality of the
pallet
10 $hear impact test Distortion resistance Comparative testing |8.10
11 [op deck edge impact Resistance to fork Comparative testing |8.11
test arms
12 Block impact test Resistance to fork tip Comparative testing |8.12
13 N _tatlc coefficient of fric- |Slip resistance on fofk Self weight, W, Comparative testing |83
fion test arms §
14 $lip angle test Slip resistange Self weight Comparative testing |8.14
of loads
aThe pallef shall be tested using the direction(s) in which it is intended to be racked (see also Annex A).
b The rate ¢f deformation during stiffness tests shall be decreasing.
¢Handling pctivities that compress blogks are stacking with or without superstructures or posts and heavy figid loads.
dIffailure ¢f the pallet occurs due to stress concentrations at the load applicator, the test shall be rejected anfl repeated.
¢ The top dpck of the pallet shall remain flat during the test.
fTest 4b shiall be used for determihing maximum working load of pallets as described in ISO 8611-3.
7 Seledtion of the'tests
7.1 Integndedrse
Pallets shdllbe tested for the Fn”nun"ng four main fypnc ofintended use:

a) handling of loaded pallets with racking and stacking;

b) handling of loaded pallets with stacking, but without racking;

¢) handling of loaded pallets without racking or stacking;

d) handling of loaded pallets in special situations (using conveyors or slings).

Tests required for intended use are shown in Table 2.

© IS0 2025 - All rights reserved
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Table 2 — Tests required for intended use

Nominal load test

Handling activity

Racking and
stacking

Stacking

without rack-

ing

Without racking
or stacking

Special situation

Conveyor

Racking

la and 1ba

Forklift

2aand 2bP

2a and 2bb

2a and 2bb

Compression

3a and 3b¢

3a and 3b¢

3aand 3b¢

43 and 4bd

4a and 4bd

Sling

deck)

Stacking (top and bottom

4a and 4b top
deck only

Bottom de

1 4= |l d . Clag
J AN DUPPUI L Jd dIllu JU

Sling unde

" wings 64

and 6bf

aBending {
b Forkliftin
¢Compress
d Stacking
¢Bottom d
fWing pall
gRequired

ests.

g tests.

ion tests for blocks or stringers.

ests.

bck bending tests.

bt bending tests.

only when pallets are being used on twin track conveyors or narrow spah racking.

Additional

performances can be required; and this document gives soine tests such as Test 5 for

conveyor Yise, Test 6 for lifting with slings, Test 9, 10, 11, 12, 13 for Yesistance to impacts, and

friction, ef
tested acc
transport:

Tests othe
pallet and

7.2 Han
For palletq

NOTE

7.3 Han
For pallets

NOTE
can be limif

7.4 Han

prding to 7.2, and special-purpose pallets intended\for use in a limited range of haj
ition situations shall be tested according to 7.3 op-Z4.

r than those listed in this clause can be relevant'and should be used for additional meast
design performance.

dling of goods with racking and stacking
intended for use in racking and stacking, tests 1a, 1b, 2a, 2b, 3a, 3b, 4a, 4b, 5a and 5b sh3

[ests 5a and 5b cover chain and skate roll conveyor support conditions.

dling of goods with stacking without racking
intended for usesin stacking but never racked, tests 2a, 2b, 3a, 3b, 4a and 4b shall be us

['he forklifting.test is a necessary bending test because in certain pallet designs, this conditior
ing.

dling of goods without racking or stacking

twin track
[est 14 for

c. General-purpose pallets intended for use in handlihg and transportation situationps shall be

1dling and

irement of

111 be used.

ed.

of support

For pallets intended for handling of goods without racking and stacking, tests 2a, 2b, 3a, 3b, 4a and 4b (top

deck only)

shall be used.

7.5 Special applications

7.5.1 General

In addition to the tests specified in 7.2 to 7.4, some conditions of use can require additional tests, which are
specified in ISO 8611-1.

© IS0 2025 - All rights reserved
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7.5.2 Automatic handling or conveyors

For special applications involving chain and skate roll conveyors or narrow-span beam racking, the strength
and stiffness of the bottom deck can be the weakest point of a pallet. In this case, tests 5a and 5b shall be used.

7.5.3 Lifting with slings

For pallets intended for lifting with slings, tests 6a and 6b shall be used. See Table 2 for basic tests.

7.5.4 Resistance to impact

Wherever additional knowledge is needed on durability of the pallets in specific conditions of use, tests 8, 9,

10, 11 and &2

mavzhbanicad S0 and uca
tO- e U5t

7.5.5 Fr

Tests 13 and 14 can be used to compare different types of pallets and their interaction‘with tr

goods or h

8 Test

8.1 Stre
With the e

8.2 Ulti
Depending

carrying ¢
or Ug, resp

8.3 Stifi

The testlo|
load (safet

8.4 Non

The lowes
for the con

EXAMPLE

An examp
given in T4

o dadantad +o
P oy ~] Allu.y Ul Uuotvu dIiu uuuyb\,u

iction tests

andling equipment.

oad — Nominal load

ngth tests

kception of tests 10 and 11, the test load for the strength\tests shall have no fixed value

mate load, U

on the use condition described in Clause 7,the tests for determining the ultimate
papacity (tests 1a, 2a, 3a, 4a, 5a or 6a) shall:bécarried out and the ultimate loads, U;, U,
ectively, shall be determined.
ness tests

nd, P, for the stiffness tests 1h, 2b, 3b, 4b, 5b and 6b (where applicable) shall be 50 % of tH
y factor 2) or a lower load,4&hich reaches the deflection limits.

hinal load

F value of all testdeads, P, from successful stiffness tests shall be the nominal load, R, of]
ditions of use'selected from Clause 7.

Intended use: racking and stacking.

e of the determination of nominal load for use in racking and stacking using arbitrg
ble 3. The nominal load, R, for this palletis 1 250 kg.

ansported

ballet load
4 U3J U4I U5

e ultimate

the pallet,

iry data is

Table 3 — Example of the determination of nominal load for use in racking and stacking

Determination of nominal load for use in racking and stacking

Ultimate load of test 1a U; = 2 840 kg

50 % of U;?leads to a testload of Py, =1 420 kg

Test 1b (2 % of L; max.)

Reached at testload of P;;,=1 250 kg

Ultimate load of test 2a U, = 3 500 kg

50 % of U,? leads to a testload of P,, =1 750 kg

Test 2b Int

External span: 7,8 % of the (L-a)/2 span

ernal span: 2 % of a-200 mm Passed with testload of Py, =1 750 kg

Ultimate load of test 3a U; =4 500 kg

50 % of Uz? leads to a test load of P5, = 2 250 kg

a

The load safety factor is 2.

© IS0 2025 - All rights reserved
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Table 3 (continued)

Determination of nominal load for use in racking and stacking

Test 3b (4 mm max.)

Passed with test load of P3, = 2 250 kg

Ultimate load of test 4a U, = 4 420 kg

50 % of U,?leads to a testload of P,, = 2 210 kg

Test 4b (2 % of L; max.)

Passed with testload of Py, = 2 210 kg

Ultimate load of test 5a Us = 4 060 kg

50 % of Us? leads to a test load of Py, = 2 030 kg

Test 5b (15 mm max.)

Passed with test load of P5;, = 2 030 kg

Nominal load = Py, =1 250 kg

a2  Theload safety factor is 2.

9 Duraltion for static stiffness tests

The full lo
period ang

hd duration for the static stiffness tests 1Db,
relaxation time for tests 6b and 2b shall be 30 min for all types of pallet.

Table 4 — Full load duration for static stiffness tests

3b, 4b, 5b and 7b shall be as shown-in Table 4. The test

. Testperiod Relaxatfion time
Pallet material

h h
Unprocessgd (sawn) timber with metal fastenings 2 i
All metal (Welded or pressed construction) 2 i
Where plaptics or plastic parts dictate overall |tests 4b 48 D
performange all other tests 24 Y
Paper-basqd and processed wood (for example particle board) where these 24 1
materials dictate overall performance
Pallet assembled using adhesive to connect major compenents 24 i

10 Numbper of impacts for dynamic tests

Foreachd
in ISO 861

11 Test

The test re

report

port shall be imaecordance with ISO 8611-1:2025, Clause 9.

bnamic test, three impacts shall be carried out on each pallet surface or horizontal axis afs specified
[-1:2025, Clause 9. The resultof each test shall be the average of these three impacts.

© IS0 2025 - All rights reserved
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Annex A
(informative)

Plots of typical force versus deformation from pallet tests showing

the deformation of ultimate load, U

Plots of typical force versus deformation from pallet tests showing the deformation of ultimate load, U, are
shown in Figures A.1, A.2 and A.3.

Y

Key
X  defornpation
Y load
U ultimage load

Figure A.1 — Force versus defornration plot indicating total pallet failure

Y

Key

X  deformation
Y load
U ultimate load

Figure A.2 — Force versus deformation plot indicating a component failure or the breakage of one of
the components
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