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Plastics in general
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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 liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical 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 4599 was prepared by Technical Committee ISO/TC 61, 
Plastics. 

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 
latest edition, unless otherwise stated. 

0 International Organkation for Standardkation, 1986 

Printed in Switzerland 

SIST EN ISO 4599:2000

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 4599:2000
https://standards.iteh.ai/catalog/standards/sist/3122ce03-5ee9-4c66-bb8b-

6102fb126b69/sist-en-iso-4599-2000



INTERNATIONAL STANDARD ISO 45994986 (E) 

Plastics - Determination of resistance to environmental 
stress cracking (ESC) - Bent Strip method 

0 Introduction 

Stress cracking is exhibited by many materials, including 
plastics. When a plastic material is stressed or strained in air 
below its yield Point, stress cracking may occur after a period of 
time which may be very long. The Stresses may be internal or 
external or a combination of both. Exposure to a Chemical 
medium simultaneously with the same stress or strain may 
result in a dramatic shortening of the time to failure. Cracking 
accelerated in this way is referred to as environmental stress 
cracking (ESC). 

Other modes of failure than stress cracking may result in the 
shortening of the time to failure in this test, but such modes are 
included in the term “environmental stress cracking” as known 
in the trade. 

The Cracks produced may penetrate completely through the 
thickness of the material, separating it into two or more pieces, 
or they may be arrested on reaching regions of lower stress or 
different material morphology. 

The determination of ESC resistance is a complex procedure 
because it is influenced by many Parameters, including: 

- test specimen dimensions; 

1 Scope and field of application 

This International Standard specifies a method for the deter- 
mination of environmental stress cracking (ESC) resistance of 
plastics by means of a constant prestrain test. ESC will be in- 
dicated by the Change of a suitably Chosen indicative property 
of specimens that have been prestrained for a definite time in 
the environment. The method of test is suitable for determining 
the resistance of sheets and of flat test specimens to en- 
vironmental stress cracking, especially the sensitivity of localiz- 
ed surface regions of specimens to ESC. 

For the determination of the ESC sensitivity of finished articles 
or the bulk of a material subjected to a constant strain, see 
ISO 4600. 

The bent Strip method is suitable for the determination of ESC 
caused by gases and liquids as well as by solids containing 
migrating substances (e.g. polymeric adhesives and materials 
containing plasticizers) in contact with a specific polymer. 

Preferably, this method is used to determine the ESC resistance 
of rigid plastics with only moderate stress relaxation in time. 

For a constant strain test, refer to ISO 4600. For a constant 
stress test, refer to ISO 6252. 

- test specimen state (orientation, structure, internal 
stress) ; 

2 References 
- stress and strain; 

- temperature of test; 

- duration of test; 

- test environment ; 

- failure criterion. 

By keeping all but one Parameter constant, the influence of the 
variable Parameter on ESC resistance tan be assessed. The 
main objective of ESC measurements is to determine the effect 
of Chemical media on plastics (test specimens and articles). The 
measurements may also be used to evaluate the influence of 
the moulding conditions upon the quality of an article, when 
the failure Inode corresponds to that obtained in actual Service. 

lt may not be possible, however, to establish any direct correla- 
tion between the results of short-term ESC measurements on 
test specimens and actual long-term Service behaviour. 

ISO 178, Plastics - Determination o f flexural propertles o f rigid 
plastics. 

ISO 179, Plastics - Determination of Charp y impact resistance 
of rigid plastics (Charpy impact flexural test). 

ISO 291, Plastics - Standard atmospheres for conditioning 
and testing. 

ISO 294, Plastics - lnjection moulding test specimens of ther- 
moplas tic ma terials. 

ISO 527, Plastics - Determination o f tensile propetties. 

ISO 2557, Plastics - Amorphous thermoplastic moulding 
ma terials - Preparation of test specimens with a defrned level 
of shrinkage. 

ISO 2818, Plastics - Preparation of test specimens by ma- 
chining. 

SIST EN ISO 4599:2000

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 4599:2000
https://standards.iteh.ai/catalog/standards/sist/3122ce03-5ee9-4c66-bb8b-

6102fb126b69/sist-en-iso-4599-2000


	$hK8òRÆﬁ˙N˛&8b)2F‰Ü�5uœÏÈá�–E�Ì·àk}ôK¹˜hı¬Ã�ð/=P”ç÷,´[1gWýã‚�ÒL0e›�‘�_@ƒ•paª~(’aÞ±¯�Þ„�ZˆÙ%U

