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INTERNATIONAL STANDARD

1SO 4180/1-1980 (E)

Complete, filled transport packages — General rules for
the compilation of performance test schedules —

Part 1 : General principles

0 Intrqduction

This Internpational Standard has been prepared in order to fulfil
a need of prganizations concerned with the compilation of test
schedules|for complete, filled transport packages.

Such test| schedules can be as diverse as the journeys that
packages undergo. Accordingly, this International Standard is
intended fo set guidelines for the compilation of appropriate
test schedules, rather than to provide a rigid framework or to be
specified by regulatory or other authorities.

It is expedted that, once compiled, a particular test schedule;
including the test methods and intensities to be applied, could
be the subject of International Standards or would become’ a
matter fof agreement between the parties concernéd, for
example the package designer, the manufacturerof the
contents, [the transport authority, the customer, \the statutory
regulating| body, or any combination of them,

1 Scope and field of ‘application

This Interhational Standard establishes general rules to be used
for the |compilation™of performance test schedules for
complete | filled transport packages intended for use within any
distributign system, whether transported by road, rail, sea, air
or inland [waterway, or by a combination of these modes of
transport

2 References

ISO 2206, Packaging~—-Complete, filled transprt packages —
Part 1 : Identification of parts when testing.

ISO 2233, Packaging — Complete, filled transpgrt packages —
Part 2 : Conditioning for testing.

ISO 2234, Packaging — Complete, filled transprt packages —
Part,3 : Stacking test.

1ISO 2244, Packaging — Complete, filled transprt packages —
Part 5 : Horizontal impact tests (inclined plane ltest; pendulum
test).

1ISO 2247, Packaging — Complete, filled transprt packages —
Part 6 : Vibration test.

IS0 2248, Packaging — Complete, filled transpprt packages —
Part 4 : Vertical impact test by dropping.

ISO 2872, Packaging — Complete, filled transprt packages —
Part 7 : Compression test.

IS0 2873, Packaging — Complete, filled transprt packages —
Part 8 : Low pressure test.

ISO 2874, Packaging — Complete, filled transprt packages —
Part 9 : Stacking test using compression testen.

ISO 2875, Packaging — Complete, filled transpprt packages —
Part 10 : Water spray test.

This part states the general principles entailed in compiling test
schedules.

It also gives the factors to be considered in assessing the
criteria of acceptance of such packages after they have been
subjected to a package performance test schedule.

ISO 4180/2 incorporates all the quantitative data necessary to
establish test intensities and other quantitative features of test
schedules.

The two parts are intended to be read in conjunction with one
another.

I1SO 2876, Packaging — Complete, filled transport packages —
Part 11 : Rolling test.

1ISO 4180/2, Complete, filled transport packages — General
rules for the compilation of performance test schedules —
Part 2 : Quantitative data.

3 Definitions
3.1 performance test schedule : A single laboratory test,

or series of tests, intended to ascertain the performance, under
working conditions, of the subject under test.
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3.2 single-test schedule : A performance test schedule,
compiled of tests all by the same method, if necessary repeated
with the same or different intensities and attitudes (see
1SO 4180/2).

3.3 multi-test schedule : A performance test schedule
compiled from some or all of a series of tests (see ISO 4180/2).

3.4 complete, filled transport package : A package, in-
cluding contents, prepared for distribution.

6.3 The levels of intensity selected for the tests will depend
on the above factors (see 5.2 and 6.2) and on :

a) the degree of assurance that the package should give
from the aspect of protection and containment of the con-
tents or pollution of the environment;

b) the nature of the contents and the frequency and value
of the consignment.

3.5 distributign system : All the operations which take
place after a padkage has been filled and closed, including all
handling, transpgrt and storage operations up to and including
delivery to the uger.

4 Distribution systems

Distribution systems exist in great variety and complexity, but,

however great the complexity, they may be considered to be

combinations of|a number of simple elements. These simple

elements are :
a) transport of packages from one point to another, with
or without change of mode of transport. Transport shall be
considered td include the loading and unloading operations;

b) storage.

5 Hazards

5.1 During disfribution, a transport package is(subjected to a
number of hazarfs which may cause damage.

5.2 These haz3rds are the result of a.number of factors, the
most important ¢f which are :

a) the chardcteristics of thedistribution system;

b) the design of the-package, i.e. its dimensions, mass
and shape, ar{d integral'handling aids (for example handles).

7 Performance test schedules

7.1 Performance test schedules are used for asnumber of pur-
poses :

a) for functional evaluations — will the package|be ade-
quate in performance ?

b) for investigation — what causes damage and lhow can
it be corrected ?

c) for comparison{— is package A better than package B ?

d) for determination of compliance with statutes| regula-
tions, or.an,international Standard.

7.2 Multi-test schedules are generally used for functional
evaluations in the context of a complete distribution Tstem.
a

Single test schedules are generally used for functional evalua-
tions in the context of a particular hazard or for investigations.

Either type of schedule may be used for comparisons

Statutes, regulations, or International Standards may specify
the test schedule.

NOTE — In carrying out multi-test schedules or single-test s¢hedules,
the schedules may be applied in their entirety to one or mdre of the
packages under test or, alternatively, each test may be applied to
separate replicates.

7.3 In compiling test schedules, in addition to the above fac-
tors, the following should be considered :

a) the time available for conditioning and testing

b) the cost of testing relative to other factors;

6 Tests

6.1 Laboratory tests on transport packages aim to simulate
or represent the distribution hazards.

6.2 Appropriate application of tests requires :
a) aknowledge of the stresses arising from these hazards;
b) the capability of reproducing these stresses by a par-

ticular test or, alternatively, of producing damage identical
to that observed in practice.

c) the number of packages available for test;

d) past experience of the particular packages or of similar
packages.

8 Standardization of test methods and order
of tests

8.1 Relevant test methods that are the subject of Interna-
tional Standards are listed in ISO 4180/2. They should be used
in compiling both single-test and multi-test schedules.
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8.2 In compiling a multi-test schedule, the step-by-step pro-
cedure outlined in clause 12 should be used and the tests
selected placed in the order given below. Where exceptional
circumstances require a different order, this should be
reported.

The recommended sequence is :
a) conditioning for testing? (ISO 2233);

b) stacking (ISO 2234);

1ISO 4180/1-1980 (E)

10 Moadification of basic values of intensity

10.1 Test intensity modifying factors

Modifying factors may need to be applied to the basic values of
intensity because of known features in the distribution system
(which might be of a temporary nature), or features of the
package (i.e. mass and size) which differ from those quoted
above, or features of the package or contents known to lead to
justifiable modification of the intensity.

c) impacts (ISO 2248 and ISO 2244);
d) climptic treatment2) (ISO 2875);
e) vibrgtion (1ISO 2247);

f) stacking (1SO 2234);

g) impacts (ISO 2248 and ISO 2244).

A resonant ffrequency test should be carried out between test

10.2 Selection of test intensity modifyil‘\g factors

Hard and fast rules cannot be used regarding th¢ selection of
modifying factors as, although many“may be Hue to facts
known about the distribution system, others may be due to
human causes. More detailedrguidance regarding the cir-
cumstances of use and values|of test intensity modifying fac-
tors is given in 1ISO 4180/2.

Other adjustments to test intensities may be requirpd under cer-

b), stacking

and test c), impacts, in order to discover whether

resonant viljrations are a likely cause of damage when the com-

plete, filled

package is transported through the distribution

system. Hoever, this test may be omitted if previous ex-
perience inglicates that damage from resonant vibrations is

unlikely.

Other tests

may be interposed in the test schedule as ap-

propriate.

8.3 The rjumber of individual tests applied to a package
should relafe to its intended use, for example singlettrip or
multiple-trip| use.

tain circumstances, for example to allow for sho
available for testing or assorted loads in stacking

10.3 «Combination of test intensity mog
factors

The combination of test intensity modifying factg
based on considerations as to whether one fact
riding significance. If no one factor has such sigr
value of the modifying factor selected should bg
value of the factor in the set considered.

tage of time

ifying

rs should be
or has over-
ificance, the
the highest

In considering the cumulative effect of the factors selected, the

total departure from the basic value of test intensi

y should not

8.4 Value$ of intensities of tests appropriate.to the different
modes of tIansport (road, rail, sea, and-air)and storage are
given in IS0 4180/2. The values given—are “basic” values
associated yvith common distributien.systems and have been
based on c¢nsideration of a package of ‘‘average’’mass and
size.

8.5 Modifying factors.may be applied to the basic values of
intensity to|take account of the points listed in 5.2 and 6.3.
These factofs are detailed in 1ISO 4180/2.

exceed 2 steps in the appropriate preferred range pf test inten-
sity values, except in the instance of vertical impagt drop height
(see 1SO 4180/2). This may be amended if specific knowledge
of the distribution system exists, indicating that g change of a
greater number of steps is appropriate.

Where a particular hazard is likely to occur frequently during
distribution, it may be necessary to increase thg number of
times a given test is performed.

11 Selection of package attitude

9 Selection of test intensities

Test intensities should be selected according to the hazards of
the distribution system, the nature of the goods involved and
the particular mode of transport used.

11.1 The package attitude(s) selected for use in a test should
be the attitude(s) of the package whilst it encounters the
hazard(s) simulated or represented by the test, i.e. the normal

'~ transit attitude(s).

1) Conditioning at the commencement of the schedule in no way precludes conditioning to other conditions required as part of an individual test.

2) Further tests for climatic treatment will be the subject of future International Standards.
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11.2 Other considerations in the selection of package at- e) decide what test intensity modifying factors, if any,
titude(s) should be : should be applied to the normal values of test intensity;
a) no single sample of a package should be subjected to f) place the tests thus identified into the order given in 8.2.
an excessive number of individual tests in different at-
titudes, for example, for a single trip package, a reasonable Examples that illustrate this procedure are given in ISO 4180/2.

number of individual tests might be five for impact tests,

and one for other tests;
13 Determination of criteria of acceptance

b) duplication between horizontal and vertical impact

tests, for example both tests applied to the same face, The criteria of acceptance for a complete, filled transport
should be avoided; package may he determined by the reduction of quality of the

package and/or its contents, by the extent of loss\gQf package
c) considgration of the package symmetry should be used, contents, by the extent of deterioration of the-packdge and/or
where poss|ble, to avoid duplication of tests. its contents, or by whether the damaged package represents a

hazard or potential hazard in subsequent distribution| including
storage. These factors should, if practicable, be expressed in

12 Compilation of test schedules quantitative terms (see the annex),

Consideration ¢f the distribution system in terms of the simple In determining the extent of~damage that is acceptable the
elements of which it is constituted (see clause 4) will determine following factors should be considered :

the tests to be|carried out in the test schedule. (If a particular

hazard does ndt exist at a significant level, the test appropriate a) the unit value of\the contents;

b) the number) of units in the complete, filled| transport

to this hazard [vay be omitted.)
p procedure is as follows : package;

The step-by-st

a) identify] the simple elements in the distribution system; c) thesnumber of complete, filled transport pgckages in
the.consignment;

b) decide what hazards these elements involve;
d) the cost of distribution;

c) decide |which tests are necessary to represent or

simulate thpse hazards (including, for example, decisions e) whether the contents are :
concerning |appropriate conditioning, package attitude(s),

interposed hazards, and number of impacts); 1) non-dangerous;

d) decide what are the basic values of the test intensities 2) dangerous to personnel;
associated |with the particular package andtdistribution

system conjbination concerned; 3) hazardous to other commodities.
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