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Foreword

This translation has been made based on the original Japanese Industrial
Standard revised by the Minister of International Trade and Industry
through deliberations at the Japanese Industrial Standards Committee
in accordance with the Industrial Standardization Law. Consequently
JIS K 7116 : 1987 is replaced with JIS K 7116 : 1999.

Date of Establishment: 1987-02-01

Date of Revision: 1999-10-20

Date of Public Notice in Official Gazette: 1999-10-20
Investigated by: Japanese Industrial Standards Committee

Divisional Council on Chemical

JIS K 7116:1999, First English edition published in 2001-03

Translated and published by: Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 2001 .

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the publisher.
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JAPANESE INDUSTRIAL STANDARD JIS K 7116 : 1999
: (ISO 899-2 : 1993)

Plastics—Determination of creep
behaviour—Part 2 : Flexural creep
by three-point loading

Introduction This Japanese Industrial Standard has been prepared based on the
first edition of ISO 899-2 Plastics—Determination of creep behaviour—Part 2: Flex-

ural creep by three-point loading published in 1993 without changing the technical
contents.

The portions underlined with dots are the matters not specified in the original
International Standard.

1 Scope

1.1 This Standard specifies a method for determining the flexural creep of plastics
in the form of standard test specimens under specified conditions such as those of
pretreatment, temperature and humidity. It applies only to a simple freely supported
beam loaded at mid-span (three-point-loading test).

1.2 The method is suitable for use with rigid and semi-rigid non-reinforced, filled
and fibre-reinforced plastics materials (see JIS K 6900 : 1994) in the form of rectan-
gular bars moulded directly or cut from sheets or moulded articles.

NOTE The method may be unsuitable for certain fibre-reinforced materials
due to differences in fibre orientation.

1.3 The method is intended to provide data for engineering-design and research
and development purposes.

1.4 Flexural creep may vary significantly with differences in specimen preparation
and dimensions and in the test environment. The thermal history of the test speci-
men can also have profound effects on its creep behaviour (see annex A). Conse-

quently, when precise comparative results are required, these factors must be carefully
controlled.

1.5 If flexural-creep properties are to be used for engineering-design purposes, the
plastics materials should be tested over a broad range of stresses, times and envi-
ronmental conditions.

1.6 The method may not be suitable for determining the flexural creep of rigid cel-
lular plastics (attention is drawn in this respect to ISO 1209-1 : 1990, Cellular plas-
tics, rigid—Flexural tests—Part 1 : Bending test, and ISO 1209-2 : 1990, Cellular
plastics, rigid—Flexural test—Part 2 : Determination of flexural properties)

2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. If the indication
of the year of coming into effect (or the year of publication) is given to these referred
standards, only the edition of indicated year constitutes the provision of this Stan-
dard but the revision and amendment made thereafter are not applied.
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JIS K 6900: 1994 Plastics—Vocabulary
NOTE 1ISO 472:1988 Plastics—Vocabulary is equivalent to the said standard.
JIS K 7171: 1994 Plastics—Determination of flexural properties

NOTE 1SO0 178:1993 Plastics—Determination of flexural properties is equiva-
lent to the said standard.

ISO 291 : 1977 Plastics—Standard atmospheres for conditioning and testing

ISO 1209-1: 1990 Cellular plastics, rigid—Flexural tests—Part 1 : Bending test

ISO 1209-2 : 1990 Cellular plastics, rigid—Flexural tests—Part 2 : Determination
of flexural properties

8 Definitions For the purposes of this Standard, the definitions given in JIS K
6900 and the following definitions apply.

3.1 creep: The increase in strain with time when a constant stress is applied.

3.2 flexural stress, 6: The surface stress in the mid-span section of the test speci-
men. It is calculated from the relationship given in 7.1.2 (Unit: MPa).

3.3 deflection, s;: The distance, in millimetres, through which the top or bottom
surface of the test specimen at mid-span deviates, during flexure, from its position

before application of the test load to its position at time ¢.

3.4 flexural-creep strain, &: The strain at the surface of the test specimen pro-

duced by a stress at any given time ¢ during a creep test, calculated in accordance

with 7.1.3. It is expressed as a dimensionless ratio or as a percentage.

3.5 flexural-creep modulus, E;: The raﬁo of flexural stress to flexural-creep strain,
calculated as in 7.1.1 (Unit: MPa).

8.6 isochronous stress-strain curve: A Cartesian plot of stress versus creep
strain, at a specific time after application of the test load.

3.7 time to rupture: The period of time which elapses between the point in time
at which the specimen is fully loaded and the rupture point (Unit: s).

3.8 creep-strength limit: That initial stress which will just cause rupture (os ;)
or will produce a specified strain (o) at a specified time ¢, at a given temperature
and relative humidity. '

4 Apparatus

4.1 Test rack, comprising a rigid frame with two supports, one for each end of the
test specimen, the distance between the supports being adjustable to (16 £ 1) times
the thickness (height) of the specimen (see figure 1) for normal specimens or greater
than 17 times the thickness (height) of the specimen for very thick, unidirectional
specimens (see 6.2). The test rack shall be level, and sufficient space shall be al-
lowed below the specimen for the specimen to flex under dead-weight loading at mid-

span. :
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Fig. 1 Characteristics of flexural-creep apparatus

The radius R, of the loading edge and the radius R; of the supports shall conform
to the values given in table 1.

Table 1 Radius of loading edge and support

Values in millimetres
Thickness of Radius of Radius of
test specimen | loading edge | supports
Ry R,
=3 5+0.1 2+0.2
>3 5+0.1 5+0.2

4.2 Loading system, capable of ensuring that the load is applied smoothly, without
causing transient overloading, and that the load is maintained to within +1 % of the
desired load. In creep-to-rupture tests, provision shall be made to prevent any shocks
which occur at the moment of rupture being transmitted to adjacent loading systems.
The loading mechanism shall allow rapid, smooth and reproducible loading.

4.3 Deflection-measuring device, comprising any contactless or contact device
capable of measuring the deflection of the specimen under load without influencing
the specimen behaviour by mechanical effects (e.g. undesirable deformations, notches),
other physical effects (e.g. heating of the specimen) or chemical effects. The accu-
racy of the deflection-measuring device shall be within £ 1 % of the final deflection.

4.4 Time-measurement device, accurate to 0.1 %.

4.5 Micrometer, reading to 0.01 mm or closer, for measuring the thickness and
width of the test specimen.

4.6 Vernier calipers, accurate to 0.1 % of the span between the test supports or
better, for determining the span.

5 Test specimens Use test specimens of the same shape and dimensions as specified
for the determination of flexural properties (see JIS K 7171). :
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6 Procedure

6.1 Conditioning and test atmosphere Condition the test specimens as speci-
fied in the International Standard for the material under test. In the absence of
any information on conditioning, use the most appropriate set of conditions speci-
fied in ISO 291, unless otherwise agreed upon by the interested parties.

- NOTE  The creep behaviour will be affected not only by the thermal history
of the specimen under test, but also by the temperature and (where
applicable) humidity used in conditioning.

Conduct the test in the same atmosphere as used for conditioning, unless other-
wise agreed upon by the interested parties, e.g. for testing at elevated or low tem-
peratures. Ensure that the variation in temperature during the duration of the test
remains within =2 °C.

6.2 Measurement of test-specimen dimensions and distance between
supports Measure the dimensions of the conditioned test specimens.

For normal test specimens, adjust the distance L between the test-specimen sup-
ports to

L=(16 £ 1)h cverevenssensemscseninnsnssnsinssnsssssisssessssseass 1)

where,
h is the thickness of the specimen (mm)
In the case of very thick, unidirectional fibre-reinforced test specimens, a dis-

tance between the supports may be adjusted to a value > 174 if necessary to avoid
delamination in shear. ‘

Informative reference : It is preferable that the distance between supports is ad-

Measure the distance between the supports to within +0.5 %.

6.3 Mounting the test specimens Mount a conditioned and measured specimen
symmetrically with its long axis at right angles to the supports and set up the de-
flection-measuring device as required.

6.4 Selection of stress value Select a stress value appropriate to the applica-
tion envisaged for the material under test, and calculate, using the equation (3) given
in 7.1.2, the test load to be applied to the test specimen.

Choose the stress such that the deflection is not greater than 0.1 times the dis-
tance between the supports at any time during the test.

Informative reference : Seven or more stress levels are preferable for drawing
creep-to-rupture curves. In case of drawing creep curves,
three or more stress levels are preferable for materials

more levels for others.

6.5 Loading procedure
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