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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, in

liaison w ; ;
Commisgion (IEC) on all matters of electrotechnical standardization.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 3.

Draft Intgrnational Standards adopted by the technical committees are circulated to the,member bodie
Publicatipn as an International Standard requires approval by at least 75 % of the member bodies castin

Attention|is drawn to the possibility that some of the elements of this part of ISO 12777 may be the subjg
rights. ISP shall not be held responsible for identifying any or all such patent rights.

Internatignal Standard 1SO 12777-3 was prepared by Technical Committee ISO/TC 51, Pallets for unit |
of materipls handling.

ISO 12777 consists of the following parts, under the general titte Methods of test for pallet joints:

— Part 1: Determination of bending resistance of pallet nails, ather dowel-type fasteners and staples
— Part P: Determination of withdrawal and head pull-through resistance of pallet nails and staples

— Part B: Determination of strength of pallet joints

trotechnical

s for voting.
g a vote.

bct of patent

bad method
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Introduction

This part of ISO 12777 was developed using methods that enable the user to select from a range of tests that best
fits the particular problem or area of the pallet under analysis. Some are suitable for routine quality control and some
are designed for laboratory use. Where characteristics of wood used in pallet joints are required then 1SO 3133 and
related standards as given in clause 2 may be used.

In general the tests if used as routine quality control tests only require the measurement of ultimate load, while if the
tests are undertaken as prototype tests in a laboratory, then they also require measurement of deflectionor gistortion
in the joint plotted during the application of the load.

iv © 1SO 2002 — All rights reserved
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Methods of test for pallet joints —
Part 3:

Deter

mination of strength of pallet joints

1 Sco

This part
determin

wood to plastics or plastics to plastics.

This part
helical, al

2 Normative references

The follo
this part
do not a
possibilit
the lates
currently
ISO 445:

ISO 1133
thermopl

ISO 1183
ISO 313(
ISO 313]

ISO 3133

pe

of ISO 12777 specifies methods of determining the resistance of pallet joints primarily to st
ng the strength and stiffness of nailed or stapled joints, wood to wood, woogd,te wood-base

of ISO 12777 is applicable to joints with all types of nails up to 7 mmyin-diameter (including
hnular ring, barbed and twisted) and with staples.

ving normative documents contain provisions which, through reference in this text, constitute g
Df ISO 12777. For dated references, subsequent amefdments to, or revisions of, any of these
pply. However, parties to agreements based on this’part of ISO 12777 are encouraged to inv
of applying the most recent editions of the normative documents indicated below. For undated
edition of the normative document referred\to’ applies. Members of ISO and IEC maintain
valid International Standards.

1996, Pallets for materials handling <<\Vocabulary

hstics

:1987, Plastics — Methads for determining the density and relative density of non-cellular plas
11975, Wood —Determination of moisture content for physical and mechanical tests

:1975, Wood= Determination of density for physical and mechanical tests

:19757Wood — Determination of ultimate strength in static bending

atic load by
0 materials,

blain shank,

rovisions of
oublications
pstigate the
references,
registers of

11997, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate (MVR) of

ics

ISO 8611

. . 4T : !
L 1— ;, Fai ets |U| TTTeatet ais I ol |d| T g — Flat paﬂEtS —_— Fd.ll L. TESLUITICUTOUS

ISO/TR 11444:1995, Quality of sawn wood used for the construction of pallets

ISO 12777-1:1994, Methods of test for pallet joints — Part 1: Determination of bending resistance of pallet nails,
other dowel-type fasteners and staples

ISO 12777-2:2000, Methods of test for pallet joints — Part 2: Determination of withdrawal and head pull-through

resistanc

1) To be

e of pallet nails and staples

published.
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3 Terms

and definitions

For the purposes of this part of ISO 12777, the terms and definitions given in 1ISO 445 apply.

4 Requirements for testing of joints

4.1 Fasteners

Prior to the_assembly of any joints made with nails or staples. the nail bending strength shall be determined in

accordance

4.2 Timb

4.2.1 Selg

The timber
pallets man
wood.

4.2.2 Com

For compafative tests on different types of nails or staples, these shall be driven into wood of carefully

density and

NOTE Sam

4.2.3 Join

Joints shall
fissures an
failure in th

4.2.4 Moig

4241 G¢g

For quality

tolerances ¢f 5.2!

Is

with ISO 12777-1.

D

ction

shall either be selected in accordance with the pallet specification, or the test pieces shall be
ufactured for eventual mass production, or a laboratory type specimen-made using clear stral

parative laboratory tests

grain structure in laboratory prepared specimens.

bles from the same board may achieve this balance 6f;density and grain structure.

be cut so that areas into which the-fasteners are embedded are free from knots, local grain dis
wane. Elsewhere the specimens-shall be free from major defects which could lead to unrepre
timber.

ture content

neral

control tests the moisture content shall be as per pallet specification after noting the require

cut from
ght grain

balanced

urbance,
sentative

ments for

4.2.4.2 Method of measuring moisture content

For laboratory tests, the moisture content of the timber shall be determined using the “oven dry method” in
accordance with 1ISO 3130, and its density in accordance with ISO 3131.

NOTE Moisture content may be determined by electrical resistance as described in EN 13183-2.

4.2.4.3 Genus and species

For laboratory tests, the identity of the genus and where possible the species shall be confirmed by anatomical
examination. Where this cannot be done at the time of test, then a sample shall be retained for examination later.

© ISO 2002 — All rights reserved
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4.2.5 Conditioning

Timber s

hall be conditioned and tested at 23 °C 4 2 °C, and as required in 5.1.1.

4.3 Wood-based sheet materials

4.3.1 Properties

Species
propertie
supplier

432 C

The spedimens shall be tested at a temperature of 23 °C 4+ 2 °C.

4.4 PIlgstics and plastic-based material

4.4.1 Degnsity

If the material is not of uniform density or if it exhibits grain effects, this shall be recorded, and se
conductdd to measure the effect of such anisotropicity. Density.Shall be measured in accordance with IS

442 M

Plastics ghall have their melt mass-flow rate (MER) and melt volume-flow rate (MVR) recorded in acco
ISO 1133.

4.4.3 Conditioning

Test speg¢imens shall be conditioned and tested at + 40 °C &3 °C and — 20 °C = 3 °C.

5 Sanpling

5.1 Tesgt speCimens

511 G

mix_resin content veneer or particle size dimensional stability density maisture conten

and other

5 which will effect the test result shall be determined. These are typically available from the n1ar]
br specification of the product.

pnditioning

bt mass-flow rate (MFR) and melt volume-flow rate (MVR)

ufacturer or

barate tests
O 1183.

rdance with

eneral

There shall be a sufficiently large number of test specimens to permit statistical treatment of the results. A sample of
20 shall be considered a minimum for each type of wood joint where wood component sizes and fasteners do not
change. The condition used shall be stated in the test report.

5.1.2 Wood

Wood specimens shall not be withdrawn from environmentally controlled conditions for longer than 1 h before testing.
Specimens may be stored out of controlled conditions in the test area for up to 24 h provided they are wrapped in
polyethylene sheeting.

© ISO 2002 — All rights reserved
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5.1.3 Plastics

For plastics, assemble test specimens at 23 °C 4+ 2 °C. Plastics not undergoing high or low temperature
conditioning (as given in 4.4.3) shall be maintained at all times within the band 23 °C 4+ 2 °C.

5.2 Preparation

The preparation of samples and testing of wood or wood based materials shall take into account the following factors:

a) assembly of test joints shall be at or above the highest moisture content expected at the time of pallet assembly;

b) the testing shall take place at the appropriate moisture level selected from one of the following target’lepvels:
— ovef 28 % (above fibre saturation point),
— (20 = 2) % (frequent pallet specification level),
— (15H 2) %,
— (12 2) %.

5.3 Rateof loading

Unless othgrwise stated, maximum test loads shall be applied at the raté. of between 10 mm/min and 50|mm/min.
When the rate of loading is controlled, the low end of this range shall be tsed.

6 Test methods

6.1 Separation test

6.1.1 Pringiple

Force is applied to a pallet joint to evaluate,its stiffness and strength under tension.

6.1.2 Matgqrials

Pallet joints|shall be selectedaccording to the appropriate criteria in clause 4.

6.1.3 Appgratus

6.1.3.1 Simple test rig, as illustrated in Figure 1, consisting of clamps, load applicator and a def¢rmation
measurement device.

6.1.4 Preparation and storage of test samples and test pieces

Preparation and preservation of test samples and test pieces shall be as stated in clause 5.

6.1.5 Procedure

Figures 1 and 2 show the stirrup clamps gripping the block, stringerboard or stringer. Clamp 1 is actuated by
hydraulic or other means, while clamp 2 is loose and provides the restraint for the board. The relative movement of
clamp 1 upwards and clamp 2 downwards shall be measured by suitable means between the two (e.g. 3 in Figure 1).
Testing continues until the joint will no longer support an increasing load.

4 © ISO 2002 — All rights reserved


https://standardsiso.com/api/?name=45cba1b48d8bcde4b53a33f30f73e77b

ISO 12777-3:2002(E)

Key

Figur

6.2 Sh

Btirrup clamp 1
Btirrup clamp 2
Movement gauge (deformation measurement device)

p 1 — Schematic diagram showing the principle of the stirrup clamp joint separation test

par test — Linear — Method 1

6.2.1 Piinciple

Force is applied to adutted joint of a full perimeter, 9-block pallet, to evaluate its resistance to shearing u

a racking

6.2.2 M

situation{(see Figure 3).

hterials

method

nder load in

Pallet joints shall be selected according to the appropriate criteria in clause 4.

6.2.3 Apparatus

6.2.3.1 Simple test rig, as illustrated in Figure 3, consisting of steel straps, load applicator and a deformation
measurement device.

6.2.4 Preparation and storage of test samples and test pieces

Preparati

on and preservation of test samples and test pieces shall be as stated in clause 5.
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a) Block|stringerboard/
top deckboard

Key

Stifrup clamp 1
Sti:[up clamp 2
Blogk

S
Stringer

Tod deckboard

7 Bottom deckboard

-

ringerboard

o U1~ W DN

b) Block/bottom

deckboard deckboard

c) Stringerboard/tep

d) Stringer/deckboard

Figure 2 — Schematic diagram showing the clamp and load application for each pallet joint geometry during

6.2.5 Prodedure

separation tests

Figure 3 shpws the evaluated joint-at-3 with steel straps (1) held in the mechanical or hydraulic jaws of a [universal
tensile test nachine. The movementof the board (4) relative to the block (2) shall be measured (a). Testing ¢ontinues
until the joint no longer supports an increasing load.
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Key

1 Bteel straps

2 Block

3 Fvaluated joint

4 Board

a S the relative mevement

Figure 3 — Shiear test on a specially manufactured specimen which simulates the butted joint{in a full
perimeter base pallet

6.3 Sheariest—LlLinear — Method 2

6.3.1 Principle

Force is applied to evaluate the shearing resistance of other joints in pallets subjected to horizontal shear stress.

6.3.2 Materials

Pallet joints shall be selected according to the appropriate criteria in clause 4.

© 1SO 2002 — All rights reserved 7
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6.3.3 Apparatus

6.3.3.1 Simple test rig, as illustrated in Figure 4, consisting of clamps, load applicator and a deformation
measurement device.

6.3.4 Preparation and storage of test samples and test pieces

Preparation and preservation of test samples and test pieces shall be as stated in clause 5.

6.3.5 Procedure

The block o
Figure 4). T

The tests m

Key

o U1 W NP

I stringer is supported and a load shall be applied at “F” and deformation readings (d) shallbe taken (see
bsting continues until the joint no longer supports an increasing load.

ay be duplicated to simulate different designs with wood grain in line or perpendicilar to force “F".

Clamps

Logd applicator
Deg¢kboard
Stringerboard

1T & 2 1 2
/ /
|| F RN i
6;/7\'35 C 3
~ 2R Y, -
i ' (
P . | .
1 1

Block or stringer
Block

Figure 4 — Shear tests for most block or stringer pallet joints

6.4 Shear test — Rotational

6.4.1 Principle

Force is applied to evaluate the tortional shear resistance of a pallet joint as may occur when pallets are dropped or
impacted by forked equipment.
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6.4.2 Materials

Pallet joints shall be selected according to the appropriate criteria in clause 4.

6.4.3 Apparatus

6.4.3.1 Simple test rig, as illustrated in Figure 5, consisting of clamps, load applicator and a deformation
measuring device.

Dimensions m millimetres
| 300 b
! F
I 3
L ? "
1 . .
"t
2
Key
1 Clamps
2 Top and bottom deekboards
3 Btringer
4 L oad applicatar
Figure 5=~Rotational shear test on a 3-member specimen cut from a 2-way entry stringer pallet

6.4.4 Preparation and storage of test samples and test pieces

Preparation and preservation of test samples and test pieces shall be as stated in clause 5.

6.4.5 Procedure

The load shall be applied at “F” to the stringer in increments of no more than 100 N and readings of deformation (d)
shall be taken at each load increment as shown in Figure 5. It is essential that the moment applied to the joint
through force “F” is equal between specimens, therefore the length from specimen centre-line shall be standardized
at 300 mm.

© 1SO 2002 — All rights reserved 9
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6.5 Out-of-plane loading

6.5.1 Principle

Force is applied to a joint to evaluate joint resistance of an out of plane bending as will occur when pallet decks
deform under load.

6.5.2 Materials

Pallet joints shall be selected according to the appropriate criteria in clause 4

6.5.3 Appgratus

6.5.3.1 Simple test rig, as illustrated in Figure 6, consisting of restraint, load applicatoriand a def¢rmation
measuring|device.

%

GANN

Figure 6 — Test method for point or uniform load on a 2-member specimen

6.5.4 Prepgaration and.storage of test samples and test pieces

Preparation and preservation of test samples and test pieces shall be as stated in clause 4.

6.5.5 Prodedure

The load F is applied at distance C' which is based on 4t = (', where t is the thickness of the deckboard. The value
of C' at which to apply force F is determined from Table 1. The load shall be applied at F in increments of no more
than 100 N and readings of deflection d shall be taken at each load increment.

To avoid minor changes of C' with small changes in specimen deck thickness, Table 1 sets 3 threshold limits.

10 © 1SO 2002 — All rights reserved
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