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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
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Introduction

The system of slipsheet unit-load handling involves the use of a thin sheet of material, the slipsheet, as a base
on which items are assembled as a unit load for handling, transport and storage. Slipsheets provide an
alternative to the use of pallets for assembling, handling, transporting and sorting goods in unit-load form.

To use slipsheets_a conventional lift truck is equipped with a special attachment for grippin , puIIing and
pushing the slip-sheeted unit loads. The attachment may be permanent or removable depending on the
appli¢ation and circumstances. If all lift trucks in the distribution cycle are equipped with thepropgr attachment,
a sligsheet is the only material-handling base required. Unit loads on slipsheet, may bg|lifted,|stacked and
then retrieved and handled as a single unit. The stacking height may be as high as fiveunit loads, depending
on the strength of the packing. However, the slipsheet may also be used in conjunction‘with a pallet, if desired,
at ceftain stages in the distribution cycle.

Originally developed in the United States, the slipsheet provides an inexpensive’and lightweight unit-load base
that gccupies little shipping cube and is more easily disposed of than conventional pallets. If both the shipper
and f[eceiver have the appropriate equipment and other basic requirements are met, the full benefits of
unitized load handling can be met using slipsheets.

© 1SO 2008 — All rights reserved \4
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INTERNATIONAL STANDARD ISO 12776:2008(E)

Pallets — Slip sheets

1 Scope

This and also for
loading, unloading, transporting and storing unit-load commodities mainly handled by forklifi-fr¢ks equipped
with @& push-pull device.

2 ormative references
The following referenced documents are indispensable for the application—of this document. For dated
refergnces, only the edition cited applies. For undated references, the.latest edition of the¢ referenced
document (including any amendments) applies.

ISO 445, Pallets for material handling — Vocabulary

ISO %27 (all parts), Plastics — Determination of tensile properties

ISO 1924-2, Paper and board — Determination of tensile properties — Part 2: Constant rate pf elongation
methpd

ISO 3676, Packaging — Unit load sizes — Dimensions

ISO 4780, Flat pallets for intercontinental materials handling — Principal dimensions and tolerandes

3 Terms and definitions

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

31
corntr cut-out
corner notch

corngr configuration on two-tab (3.18) adjacent, three-tab and four-tab slipsheets (3.17)

NOTE \Phe configuration may be a 90° cut-out, a diagonal cut-out or a slit.

3.2
corrugated fibreboard

board consisting of one or more sheets of fluted paper glued to a flat sheet of board or between several
sheets

[ISO 4046-4:2002, definition 4.49]

3.3

cross direction

CcDh

direction perpendicular to the machine direction (3.10) in corrugated fibreboard and solid fibre slipsheets
(3.17)

© 1SO 2008 — All rights reserved 1
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3.4
depth
slipsheet (3.17) dimension parallel to the direction of handling by a device such as a push-pull forklift

3.5
expendable slipsheet
slipsheet (3.17) intended to be discarded after a single cycle of use

3.6
frontage
slipsheet (3.17) dimension at right angles to the direction of handling by a device such as a push-pull forklift

3.7
laminated tgb
tab (3.18) which has been reinforced with a layer of paper, plastic, cloth or similar material to the.tab and| load
surface (3.9), allowing a portion to be under the unit load

3.8

length

slipsheet (3{17) dimension corresponding to the longer load surface (3.9) dimensién
NOTE Lgngth and width are not defined for square load surfaces.

3.9

load surface

portion of thg slipsheet (3.17) under the unit load of goods or products

3.10
machine dirpction
MD
direction pargllel to the direction of manufacture in corrugated fibreboard and solid fibreboard slipsheets
(3.17)

3.1
maximum atithorized freight mass
maximum load mass which the slipsheet{3:17) can endure while in service

3.12
nominal dimension
actual dimenkion of the slipsheet(3.17) including load surface (3.9) and tabs (3.18)

3.13

push-pull
mechanical, [hydraulie»or pneumatically powered attachment on an industrial truck used to retrieye or
discharge a s$lipsheet (3.17) unit load

3.14
recyclable slipsheet
slipsheet (3.17) material which can be reprocessed

3.15
reusable slipsheet
slipsheet (3.17) intended for multiple cycles of use

3.16

score line

impression or crease in the slipsheet (3.17) material that is provided to locate and facilitate folding to create a
tab (3.18)

2 © 1SO 2008 — All rights reserved
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3.17

slipsheet

rectangular, flat sheet of material with a tab (3.18) on one or more edges, used as a base for assembling,
handling, storing or transporting goods and products in unit load form

3.18

tab

part or parts of a slipsheet (3.17) which extend beyond the unit load dimensions to facilitate handling by a
push-pull (3.13) device equipped with a gripper jaw

3.19
thickEess
caliper

vertidal dimension through the slipsheet (3.17) material

3.20

widtlr.l

slipsheet (3.17) dimension corresponding to the direction opposite to the length (3.8)
NOTH Length and width are not defined for square load surfaces.

3.21

width of a tab
depth) of a tab (3.18) adjoining the longer or the shorter side of thé load surface (3.9)

3.22

ultimate tensile strength
maximum resistance of the slipsheet (3.17) against a tensile load

4 Identification of parts

The pames of parts of the slipsheet are(shown in Figure 1.

/i A

|
[~

\

\\l\ ©
|

\\ﬁ

|
Y

Key

tab (3.18)

load surface (3.9)
score line (3.16)
width of a tab (3.21)
length (3.8)

width (3.20)

o OB WN -

Figure 1 — Parts of a slipsheet (form shown is an example)
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5 Type, classification and maximum authorized freight mass

5.1 Types

5.1.1 General

The types of slipsheets are described and shown in 5.1.2. to 5.1.5.

5.1.2 Type 1 — One-tab slipsheet

A one-tab slipsheethas asingte tabatone side of the stipshest—Thistype is used for toading and untoaging a
unit-load from the side. See Figure 2.

Figure 2 — One-tabislipsheet

5.1.3 Type|2 — Two-tab slipsheet

5.1.31 Type 2A — Two-tab slipsheet — Adjacent

A two-tab slipsheet — adjacent has two-tabs located at adjacent sides of the slipsheet. This type is usg¢d for
loading and [unloading a unit-load from the adjacent sides. This type becomes useful when changing the
orientation of rectangular unit loads-during handling, storage and distribution. One of the tabs can be usgd as
a spare if thd other tab becomgs disabled. See Figure 3.

Figure 3 — Two-tab slipsheet — Adjacent

5.1.3.2 Type 2B — Two-tab slipsheet — Opposite
A two-tab slipsheet — opposite has two tabs located on opposite sides of the slipsheet. This type is used for

loading and unloading a unit-load from the opposite sides. One of the tabs can be used as a spare if the other
tab becomes disabled. See Figure 4.

4 © 1SO 2008 — All rights reserved
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Figure 4 — Two-tab slipsheet — Opposite

5.1.4

Type 3 — Three-tab slipsheet

A three-tab slipsheet has three tabs located on three sides of the slipsheet. This\type has thg features of

slipsheet types 2A and 2B combined. See Figure 5.

5.1.5

Figure 5~ Three-tab slipsheet

Type 4 — Four-tab slipsheet

A foyr-tab slipsheet has four tabs-located on four sides of the slipsheets. This type has th¢ features of
slipsheet types 2A, 2B and 3 combined. It is also used to enclose and stabilize a loaded unit by {folding all the
tabs.[See Figure 6.

Figure 6 — Four-tab slipsheet
5.2 Corner profile of tab

5.21

General

Corner profiles of tabs are described in 5.2.2 to 5.2.5 and shown in Figure 7. The broken lines shown indicate
score lines. Figure 2 shows examples of slipsheets with two adjacent tabs.

©I1SO
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r

a) b) c) d)
90° corner-cut Obligue corner-cut Notched corner Die-cut corne
Figure 7 — Examples of corner profiles of slipsheets with two adjacent tabs
5.2.2 90° cprner-cut

This type is
tabs from be

5.2.3 Obliqg

Many slipshe
this type can

5.2.4 Notc
This type is {
5.2.5 Die-¢

This type is t

5.3 Class

The classification and symbols of-the’slipsheets are shown in Table 1.

videly used and easy to make. Tabs can be folded independently, whiehvis necessary to pr
ng crushed or torn.

ue corner-cut

ets belong to this type which reduces the possibility of damage to the adjacent tabs. The t3
be also folded independently.

hed corner

ut corner

b be used by locking tabs upward without taping or stapling.

fication and symbol

Table 1 — Classification and symbol

b be used by folding a tab and inserting it between the adjacent tab and the side of a unit lodd.

bvent

bs of

o

Classification Symbol Remarks
Chrrugatéd fibreboard sliosheet c Slipsheet in which corrugated fibreboard is
9 P used as its principal material
Solld flbreboard Sll Sheet F S“pb:lCUt ;II VV:Iib:I bU“L.JI fiblcbualu' ;b uacd as
P its principal material
Plastic slipsheet = Slipsheet in which plastic is used as its
P principal material

5.4 Maximum authorized freight mass

The maximum authorized freight mass of a particular slipsheet shall be either 500 kg, 1 000 kg, 1 500 kg or

2 000 kg.
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6 Materials

6.1

6.1.1

Principal material

General

The principal material of a slipsheet is described in 6.1.2 to 6.1.5.

6.1.2

Corrugated fibreboard

Type
a)
b) ¢
c) t
d)
The
corru
as dg
cond

glueg
inser

6.1.3
Solid
In of

pape
adhe

The
mate

6.1.5

Othe

5-of corrugated fibreboardare as fottows:

ne-sided corrugated fibreboard, also called single face;

ouble-sided corrugated fibreboard, also called single wall;

Wwo-tiered-cores with three liners of corrugated fibreboard, also called double wall;

hree-tiered-cores with four liners of corrugated fibreboard, also called triple wall.

gation density of the core. The liners and corrugations may bg further classified according
scribed in ISO 536. In order to obtain appropriate performance from the slipsheet under
tions, the liners or fibreboard should be treated or coated\with a water-repellent treatment
to the core with a water-resistant adhesive. If a slipsheet requires more strength, textile thr
ed during its production stage. The threads will be placed according to the tensile direction.

Solid fibreboard

der to obtain an appropriate performance from the slipsheet under high humidity co
'boards may be coated with a water-repellent solution, and then glued together with a w
Sive.

Plastics materials

most common plastiCs materials used are polyethylene or polypropylene. However, g
rials can be usedhifthey meet the requirements for tensile strengths and slip characteristics.

Other materials

materials can be used if they have an appropriate tensile strength and thickness. Fo

slipstreet of wood veneers covered with paper.

0 grammage
igh humidity
and may be
pads may be

corrugations (also called medium) are classified into A, B, G_E, F, K and N flute achrding to the

fibreboard is made by laminating multiple\layers of paperboards to obtain an appropriate tefsile strength.

hditions, the
bter-resistant

ther plastics

example, a

6.2

Anti-slip treatment

The slipsheet may be treated to prevent skidding and improve the characteristics for application and handling.

7 Dimension

71

Basic dimension

The basic dimension is the loading surface of a slipsheet which is equivalent to the plan-view size of a unit-
load (which means the loading surface excluding tab dimension). The depth of loading and unloading

©I1SO
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directions shall be

2008(E)

+50 +50

load.

o mm, and the frontage width shall be "j5 mm of the plan-view-size of the unit
However, in the case of a slipsheet made with corrugated fibreboard or solid fibreboard, both the depth and
+50
0 mm.

the frontage width shall be

7.2 Dimension of a unit-load

Use ISO 3676 and ISO 6780 as guidance for choosing an appropriate loading surface dimension.

7.3 Width of tab

The minimun

N and maximum width of a tab shall be 60 mm and 105 mm respectively.

7.4 Dimensional allowance

The dimensipnal tolerance of a slipsheet shall be within + 7 mm of its user’s specified dimensions.

7.5 Thick

The minimun

8 Perfor

8.1 Tensi

8.11

A slipsheet U
properly held

NOTE TH
other element
each other an
are repeatedly

8.1.2 Tens
Corrugated f|
the maching
manufacture

The direction

hess of slipsheet

N thickness of a slipsheet made with one of three commonly used materials is 0,6 mm.

mance requirements

e strength

Gendral rules

sed for a specific unit-load shall have ehough tensile strength to avoid a breakage when a
and a unit-load is properly pulled by.a-gripper.

nsile strength cannot be considered as the only element to determine the performance of a slipshee]
5 including score lines, stiffness,\moisture content, temperature and slipsheet construction interrelat
0 affect the performance of/the-slipsheet. In general, slipsheets require high tensile strength becaus
handling heavy unit-loads.by“a push-pull device.

le strength of corrugated fibreboard and solid fibreboard slipsheets

breboard and{solid fibreboard are anisotropic materials. They are typically stronger in tens
direction™as related to the manufacturing process. This is due to fibre alignment ¢
The machine direction (3.10) is shown for corrugated fibreboard in Figure 8.

ab is

L. The
b with
b they

on in
uring

perpendicular to the machine direction is the cross direction. For slipsheet types 2A, 3, and

tensile strengtirtestsshattbeconductedimbothrthemachinedirection(3-10)and—crossdirections (33

8.1.3 Thet

ensile strength of the direction perpendicular to the score line of a slipsheet

4 the
)

To test this characteristic, first a tab is bent along the score line upwards or downwards 90°, then the tensile
load is applied in the direction horizontal to the loading surface of the slipsheet and perpendicular to the score

line.

NOTE

The test slipsheet should have a score line.

© 1SO 2008 — All rights reserved
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Key

1 optside liner

2  medium

3 irfside liner

4 machine direction

8.1.4] Measuring tensile strength

Figure 8 —Corrugated fibreboard showing the machine direction relative to the fluteq of the
corrugation between the two liners

The test method for the plastic slipsheets shall conform to the requirements specified as a specific elongation
methpd in ISO 527 (referto the relevant part). The test method for corrugated fibreboard slipsheets and solid
fibreoard slipsheets™shall conform to the requirements specified as a specific elongatiof method in
ISO 1924-2. The test-fesult of the tensile strength of respective score line portion shall be according to Table 2

for eqch freight-mass.

Table 2 — Tensile strength of each score line portion

Maximum authorized Minimum tensile strength
freight mass
kg kN/m
500 10
1000 20
1500 30
2000 40

© 1SO 2008 — All rights reserved
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8.2 Stiffness
To handle specific items such as bagged commaodities or irregularly-shaped materials, the slipsheet shall have

an appropriate stiffness in order to avoid a tab becoming extremely deformed and hampering a proper grip by
a gripper. Generally, a higher stiffness can be obtained by increasing the thickness of the slipsheet.

8.3 Durability of tab
To ensure the tabs function throughout the distribution cycle of a unit load, carry out the following test.

Bend the tab along the score line from the horizontal position to the perpendicular position 15 times. Then
conduct the tensile test according to ISO 1924-2. The test results shall be in compliance with Table 2.

8.4 Friction

It is desirabl¢ that the top surface (load surface) of the slipsheet has a higher coefficient.of friction than the
lower one. However, coefficient of friction depends on the surface conditions as well as whether the profducts
are dry or wet.

8.5 Quality
a) Slipshedts shall have proper score lines. The score line portion should‘not be torn easily.
b) Slipshedts shall be free from damage or defects that are detrimental to practical use.

c) Tabs mgy have a corner-cut if necessary.

d) The cut purface and the corner of a slipsheet may be chamfered if necessary.

9 Designation of slipsheets

The slipsheefs shall be designated according to:

— slipsheef name or number of this International Standard, i.e. ISO 12776:2008;
— type;
— classificgation or symbols

— maximum authorized freight mass;

— size and widthvof a tab.

< e NP N EPIP PPN ; N "
EXAMPLE 1 A—singte—tab—cormugated—fibreboard—stipsheet—with—=a—capacity of —t+066-kg—and—=toad—surface of

1100 mm x 1 100 mm and a width of the tab 75 mm is designated by:
slipsheet type 1 corrugated fibreboard: ISO 12776:2008 1C 1t (1 100 + 75) x 1 100

EXAMPLE 2 A double adjacent tab slipsheet with a capacity of 1 000 kg and a load surface of 1 140 mm x 1 140 mm
and a width of the tab 75 mm is designated by

slipsheet type 2B plastic ISO 12776:2008 2B P 1 £(75 + 1 140 + 75) x 1 140
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