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Foreword

This document (prEN 1ISO 22088-1:2004) has been prepared by Technical Committee ISO/TC
61 "Plastics" in collaboration with Technical Committee CEN/TC 249 "Plastics", the secretariat
of which is held by IBN.

This document is currently submitted to the parallel Enquiry.

Endorsement notice

The text of ISO 22088-1:2004 has been approved by CEN as prEN ISO 22088-1:2004 without
any modifications.
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ISO/CEN PARALLEL ENQUIRY

The CEN Secretary-General has advised the ISO Secretary-General that this ISO/DIS covers a subject
of interest to European standardization. In accordance with the ISO-lead mode of collaboration as
defined in the Vienna Agreement, consultation on this ISO/DIS has the same effect for CEN
members as would a CEN enquiry on a draft European Standard. Should this draft be accepted, a
final draft, established on the basis of comments received, will be submitted to a parallel two-month FDIS
vote in ISO and formal vote in CEN.

In accordance with the provisions of Council Resolution 15/1993 this document is circulated in
the English language only.

Conformément aux dispositions de la Résolution du Conseil 15/1993, ce document est distribué
en version anglaise seulement.

To expedite distribution, this document is circulated as received from the committee secretariat.
ISO Central Secretariat work of editing and text composition will be undertaken at publication
stage.

Pour accélérer la distribution, le présent document est distribué tel qu'il est parvenu du
secrétariat du comité. Le travail de rédaction et de composition de texte sera effectué au
Secrétariat central de I'lSO au stade de publication.

THIS DOCUMENT IS A DRAFT CIRCULATED FOR COMMENT AND APPROVAL. IT IS THEREFORE SUBJECT TO CHANGE AND MAY NOT BE
REFERRED TO AS AN INTERNATIONAL STANDARD UNTIL PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS BEING ACCEPTABLE FOR INDUSTRIAL, TECHNOLOGICAL, COMMERCIAL AND USER PURPOSES, DRAFT
INTERNATIONAL STANDARDS MAY ON OCCASION HAVE TO BE CONSIDERED IN THE LIGHT OF THEIR POTENTIAL TO BECOME STANDARDS TO
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standard

rights. 1SO shall not be held responsible for identifying any or all such’patentrigh

International Standard 1SO 22088-1 was prepared by Technical
Subcommittee SC 6, Ageing, chemical and environmental resistance.

ittee ISO/TC 61, Plastics,

ISO 22088 consists of the following parts, under the ggneral title Plastics — Determination of resistance to

environmental stress cracking (ESC):

0 Part 1: General guidance:

0 Part 2: Constant tensile stress method (replacement for ISO 6252)

0 Part 3: Bent strip method ement for ISO 4599)
O Part 4: Ball or pin impression method (replacement for ISO 4600)

O Part 5: Constant tensile deformation method (new test method)

O Part 6: Slow strain rate metw new test method)
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Plastics — Determination of resistance to environme tress
cracking (ESC) — Part 1: General guidance

Introduction

When a plastic material is stressed or strained in air below its yield poin

StHESS Cracking can occur after a

shortening of the time to failure. This phenomenon is referred to as environmental stress cracking (ESC). ESC
is exhibited by many materials, including plastics. The permissible long-te eS§s’ or strain may be reduced
considerably by this phenomenon.

It is generally believed that ESC occurs via the following pro
1. Formation of microvoids in specimens by microscopic stress concentr,

2. Formation and subsequent growth of macrovoids caused by th
intervoids that is produced by the action of a chemical environm
composed of interconnected voids and fibrils.

3. Growth of the craze caused by the break-down of molecule in the fibrils, by applying stress and contacting
with a chemical environment.

4. Finally, a crack starts at the tip of the craze

n after applying stress.

akdown of intermolecular bonds in
t, and formation of crazes which are

ading to brittle failure.

The produced cracks 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 is comple
- test specimen dimensions;
- test specimen state (orientation, stru
- specimen preparation
- heat history of specime
- stress and strain;

- temperature of test;

it is influenced by many parameters, including;

e,.internal stresses);

It is almost irnpossible, however, to establish any direct correlation between the results of short-duration ESC
measurements on test specimens and the actual service behaviour of articles, because the behaviour of the
latter is likely to be more complex than that of test specimens.

© 1SO 2002 — All rights reserved 1
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1 Scope

1.1 This part of ISO 22088 provides information and general guidance relevant to the selection of.the testing
method for ESC.

1.2 Part 2 describes a constant tensile stress method in which a test specimen is subjected to &
tensile force, while immersed in a specified environment at the temperature selected for testing.
and/or stress at which the specimen breaks are recorded.

stress is obtained.

1.6 Part 6 describes the procedure for assessing the environment
materials in test mediums using the slow strain rate technique.

1.7 These methods are applicable to thermoplastic materials only.

2 Normative references

The following referenced documents are indispernsabl the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies

ISO 291:1997, Plastics — Standard atmospheres fof gonditioning and testing

ISO 22088-2:-1), Plastics — Determi
Constant tensile stress method

ation of resistance to environmental stress cracking (ESC) — Part 2:

ISO 22088-3:-? Plast
strip method

i etermination of resistance to environmental stress cracking (ESC) — Part 3: Bent

ISO 22088-4:-?, Plastics.— Determination of resistance to environmental stress cracking (ESC) — Part 4: Ball
or pin impression method

ISO 22088

=Y Plastics — Determination of resistance to environmental stress cracking (ESC) — Part 5:

1), 2), 3), 4), 5) To be published.
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