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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. Esch 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, govern- 
mental and non-governmental, in iiaison with ISO, also take part in the work. 

Draft lnternationai Standards adopted by the technicai committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 8768 was prepared by Technical Committee ISO/TC 122, 
Packaging. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
Iatest edition, unless otherwise stated. 

International Organkation for Standardization, 1987 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 87684987 (E) 

Packaging - Complete, filled transport packages - 
Toppling test 

1 Scope and field of application 

This International Standard specifies a method for carrying out 
a toppling test on a complete, filled transport package which 
may be exposed to the danger of toppling during storage, 
transport and handling. The test may be used to assess the per- 
formante of a package in terms of its strength or the protection 
that it offers to its contents when it is subject to toppling. lt 
may be petformed either as a Single test to investigate the 
effects of toppling or as patt of a sequence of tests designed to 
measure the ability of the package to withstand a distribution 
System that includes a toppling hazard. 

The test, which is complementary to the tests described in 
ISO 2244, ISO 2248 and ISO 2876, may be used to investigate 
the Performance of packages which are tall in relation to their 
base dimensions. lt is also applicable to packages the height of 
which is small by comparison with base dimensions but which 
may be stored or transported resting on a side face in Order to 
conserve storage/transport space (sec figures 1 and 2). The 
test is recommended for packages where the ratio of the 
longest to the shortest sides is of the Order of 3 : 1 or greater. 

2 References 

ISO 2206, Packaging - Complete, filled transport packages - 
lden tification o f Parts when testing. 

ISO 2233, Packaging - Complete, filled transport packages - 
Conditioning for testing. 

ISO 2244, Packaging - Complete, filled transport packages - 
Horizontal impact tests (horizontal or inclined plane test; pen- 
dulum tes tl. 

ISO 2248, Packaging - Complete, filled transport packages - 
Vertical impact test by dropping. 

ISO 2876, Packaging - Complete, filled transport packages - 
Rolling tes t. 

3 Principle 

In simple testing, placing of the test package on a flat, horizon- 
tal surface and subjection of the package to an increasing 

horizontal forte applied at a Position above its centre of gravity 
until it topples freely about a lower edge. The atmospheric con- 
ditions and package attitude are predetermined. 

4 Apparatus 

4.1 Impact surface, horizontal and flat, massive enough to 
be immovable and rigid enough to be non-deformable under 
test conditions. 

In normal circumstances, the impact surface provided shall be 

- flat, so that no two Points on its sutface differ in level 
by more than 2 mm; 

- rigid, so that it will not be deformed by more than 
0,l mm when an area of 100 mm* is loaded statically with 
IO kg anywhere on the surface; 

- sufficiently large to ensure the test package falls 
entirely upon the surface. 

lt shall have a mass at least 50 times that of the heaviest 
package to be tested. 

NOTE - A concrete floor at least 150 mm thick is suitable provided it 
camplies with the above requirements. 

4.2 Means of loading, capable of applying a horizontal 
forte to the vertical faces of the test package at a particular 
height above the centre of gravity and of sufficient forte to 
Cause toppling without causing the package to slide on the 
horizontal surface. 

5 Package preparation 

The test package shall normally be filled with its intended con- 
tents. However, under certain circumstances, simulated or 
dummy contents may be used on condition that the dimensions 
and physical properties of such contents shall be as close as 
possible to those of the intended contents. 

Ensure that the test package is closed normally, as if ready for 
distribution. If simulated or dummy contents are used, ensure 
that the normal method of closure is still employed. 

1 
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6 Conditioning Tables 1 and 2 give appropriate sequences for tall packages and 
flat packages, respectively. For the designation of the faces 
referred to in the tables, see ISO 2266. The package shall be conditioned in accordance with one of the 

conditions described in ISO 2233. 

7.5 On completion of the test sequence, 
and contents shall be examined for darnage. 

the test package 

7 Procedure 
8 Test report 

Whenever possible the test shall be carried out in the same at- 
mospheric conditions as used for conditioning, where this is 
critical to the materials or application of the package. In other 
circumstances, the test shall be carried out in atmospheric con- 
ditions which are as near as practicable to those used for condi- 
tioning. 

The test report shall include the following particulars : 

a) reference to this International Standard; 

b) number of replicate packages tested; 

c) full description of the package, including dimensions, 
structural and material specification of the package and its 
fittings, cushioning, blocking, closure or reinforcing 
arrangements; 

7.1 Place the test package in the predetermined attitude 
(i.e. standing on one of its smaller faces) on the impact surface 
(4.1). 

d) description of contents - if simulated 
tents were used, full details shall be given; 

or dummy con- 

7.2 Using the means of loading provided (4.21, apply increas- 
ing forte to a vertical face above the centre of gravity (or at an 
upper edge) so that the test package rotates about the opposite 
lower edge until a Point of balance is reached. Then permit it to 
overbalance without thrust so that it falls freely onto the face 
opposite the face to which the forte is applied. 

e) gross 
kilograms; 

of the package and of contents, in 

f) relative humidity, temperature and time of conditioning; 
temperature and relative humidity of test area at time of 
test; whether these values comply with the requirements of 
ISO 2233; NOTE - For smaller packages, which tan be handled manually, the 

toppling forte may be applied by hand. For larger packages, a 
mechanical means of loading may be necessary, i.e. a hydraulic ram or 
a cable or winch. g) the sequence of attitudes in which the package was 

tested, using the method of identification given in 
ISO 2206; 

7.3 Examine 
darnage. 

the package and record anY external signs of hl type of loading apparatus 
height of the centre of gravity; 

used and, if known, the 

i) any deviations f rom 
In ternational Standard; 

the test method described in this 
7.4 Repeat the test with the package standing on, or im- 
pacting onto, other appropriate faces. In the case of tall 
packages, the repeat tests shall be carried out with the package 
standing on its normal base and toppling onto each side face in 
turn (See figure 1). In the case of flat packages (or tall packages 
where the normal base is not defined), the tests shall be carried 
out with the package standing on each smaller face in turn and 
impacting onto each of the largest faces (sec figure 2). 

j) a record of the result, with 
assist in correct interpretation; 

anY observations which may 

k) date of the test; 

1) signature of tester. 
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Toppling forte 
(applied in shaded - 
area) 

Centre of 
gravity -14 I I I 

0- 
-0 

Figure 1 - Testing of tall packages (i.e. where height is large compared with base dimensions) 

Table 1 - Test sequence fsr tall packages 

Stand on face 

3 

3 

3 

Tilt over edge 

3-6 

3-5 

3-2 

Topple onto face 

6 

5 

2 
3 3-4 4 

1" l-6” 6” 
1” l-5” 5” 

I 

1” l-2” 2” 
1” I-4” 4” I 

* This part of the sequence is only applied where the normal base is not defined. 
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I 
I 
I 

4 1 5or6 
I 

Figure 2 - Testing of flat packages (i.e. where height is small compared with base dimensions and packages may be stored or 
transported resting on a side face) 

Table 2 - Test sequence for flat packages 

Stand on face I Tilt over edge 

1-5 
2-5 
3-5 
4-5 
1-6 
2-6 
3-6 
4-6 

1 Topple Yo face 

5 
5 
6 
6 
6 
6 
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