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JAPANESE INDUSTRIAL STANDARD JIS K 7115 :1999

Plastics—
Determination of creep behaviour—
Part 1 : Tensile creep

Introduction This Japanese Industrial Standard has been prepared based on the
first edition of ISO 899-1 Plastics—Determination of creep behaviour—Part 1 : Tensile
creep, published in 1993, without any modification in technical contents except Annex 1.

In Annex 1, the test pieces formerly specified in the Japanese Industrial Stan-
dard have been specified.

The portions with side lines and underlines with dots are the items not included
in the original International Standard.

1 Scope

1.1 This Standard specifies a test method for determining the tensile creep of plas-
tics in the form of standard test specimens under specified conditions such as those
of pretreatment, temperature and humidity.

1.2 The test method is suitable for use with rigid and semi-rigid non-reinforced plas-
tics, filled and fiber-reinforced plastics materials (see JIS K 6900 : 1994) in the form
of dumbbell-shaped test specimens moulded directly or machined from sheets or moulded
articles.

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

1.4 Tensile creep may vary significantly with differences in specimen preparation and
~dimensions and in the test environment. The thermal history of the test specimen can
also have profound effects on its creep behaviour (see Annex A). Consequently, when
precise relative results are required, these factors must be carefully controlled.

1.5 If tensile-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.

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 and the revision and amendment made thereafter are not applied.

JIS K 6900 : 1994 Plastics—Vocabulary

Remarks : ISO 472 :1988 Plastics—Vocabulary is equivalent to the said stan-
dard.

JIS K 7161 : 1994 Plastics—Determination of tensile properties—Part 1 : General
principles

Remarks : ISO 527-1:1993 Plastics—Determination of tensile properties—Part 1 :
General principles is equivalent to the said standard.
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JIS K 7162 : 1994 Plastics—Determination of tensile properties—Part 2 : Test con-
ditions for moulding and extrusion plastics

Remarks: ISO 527-2:1993 Plastics—Determination of tensile properties—Part 2 :
Test conditions for moulding and extrusion plastics is equivalent to
the said standard.

ISO 291 : 1999 Plastics—Standard atmospheres for conditioning and testing

3 Definitions For the main terms used in this Standard, the definitions in JIS
K 6900 apply, and the rest of the terms are as follows.

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

3.2 initial stress, 0 The value of tensile force applied to test specimen divided
by the initial cross-sectional area within the gauge length It shall be calculated by
the following equation (1) (Unit: MPa).

where, F: the force (N)

A : the initial cross-sectional area of specimen (mms?)

3.3 extension, (AL); The increase in the distance between the gauge marks, ex-
pressed in millimetres, at time ¢. It shall be calculated by the following equation (2).

(AL)t =Lt _LO .............................................................. (2)

where, L;: the gauge length, in millimetres (mm) at any given
time ¢ during the test

L, : the original gauge length, in millimetres (mm), of
the specimen after application of preload but prior
to application of the test load

3.4 tensile-creep strain, & The ratio of extension produced by the applied load
at any given time ¢ during a creep test to original gauge length. It shall be calcu-
lated by the following equation (3) (Unit: dimensionless) or equation (4) (Unit : %).

_ (AL),
B S T e (3)
&= ALY 100 oo (4)
Ly

3.5 tensile-creep modulus, E; The ratio of initial stress to tensile-creep strain.
It shall be calculated by the equation indicated in 7.1 (Unit: MPa).

3.6 isochronous stress-strain curve The diagram in which the relations of stress

and strain at a specified time after application of load are drawn on orthogonal co- -
ordinates (Cartesian plot).
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3.7 time to rupture The period of time which elapses between the point in time
at which the test load is applied to the specimen and the rupture point [Unit: s
(second)].

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

3.9 recovery from creep The strain obtained by subtracting the strain when a
fixed time elapsed after completely unloading the specimen from the strain just prior
to the removal of the load (Unit: %).

4 Apparatus

4.1 Gripping device The gripping device shall be capable of ensuring that the
direction of the load applied to the test specimen coincides as closely as possible with
the longitudinal axis of the specimen. This ensures that the specimen is subjected
to simple stress and that the stresses in the loaded section of the specimen may be
assumed to be uniformly distributed over cross-sections perpendicular to the direc-
tion of the applied load.

Remarks : It is recommended that the gripping device to be used will allow
the specimen to be fixed in place, correctly aligned, prior to apply-
ing the load. Self-locking grips which allow the specimen to move
as the load increases are not suitable for this test.

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

4.3 Extension-measuring system The extension-measuring system shall com-
prise any contact or contactless device capable of measuring the extension of the
specimen under load. In such a case, that shall not influence the specimen by me-
chanical effects (e.g. undesirable deformations, notches, etc.), other physical effects
(e.g. heating of the specimen) or chemical effects. In the case of contactless (optical)
measurement of the extension, the longitudinal axis of the specimen shall be per-
pendicular to the optical axis of the measuring device. The accuracy of the exten-
sion-measuring device shall be within +0.01 mm.

For creep-to-rupture tests, it is recommended that the extension be measured by
means of a contactless optical system, operating on the cathetometer principle.
Automatic indication of time to rupture is highly desirable. The gauge length shall
be marked on the specimen, either by attaching (metal) clips with scratched-on gauge
marks, or by gauge marks ruled with an inert, thermally stable paint.

Electrical-resistance strain gauges are suitable only if the material tested is of
such a nature as to permit such strain gauges to be attached to the specimen by
means of adhesive and only if the adhesion quality is constant during the duration
of the test.
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4.4 Time-measuring device The time-measuring device shall be capable of mea-
suring within 0.1 % of elapsed period of time.

4.5 Micrometer The micrometer shall be capable of reading to 0.01 mm or closer,
for measuring the thickness and width of the test specimen.

5 Test specimens Use the test specimens of the same shape and dimensions as
specified for the test method of tensile properties (see JIS K 7162). When the test

6 Procedure

6.1 Conditioning and test atmosphere Condition the test specimens as speci-
fied in the International Standard. In the absence of any information on condition-
ing, use the most appropriate set of conditions specified in ISO 291, unless otherwise
agreed between the parties concerned with delivery.

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

Carry out the test in the same atmosphere as used for conditioning, unless oth-
erwise agreed between the parties concerned with delivery, e.g. for testing at elevated
or lower temperatures.

The variation in temperature during the duration of the test shall remain within
+2°C.

6.2 Measurement of test-specimen dimensions Measure the dimensions of the
conditioned test specimens in accordance with 9.2 of JIS K 7161.

6.3 Mounting the test specimens Mount a conditioned and measured specimen
in the grips and set up the extension-measuring device as required.

6.4 Selection of stress value Select a stress value appropriate to the test ma-
terial and test purpose. Calculate the stress value using the test load to be applied .
to the test specimen according to the equation (1) shown in 3.2.

Informative reference : In the case where the purpose is to draw a creep-to-

6.5 Loading procedure

6.5.1 Preloading When it is necessary to preload the test specimen prior to in-
creasing the load to the test load, in order to eliminate the effect, such as backlash

in machine part of testing machine, and unstability of the test specimen caused by
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extension-measuring device, take care to ensure that the preload does not influence
the test results. Do not apply the preload until the temperature and humidity of
the test specimen (gripped in the test apparatus) correspond to the test conditions.

Measure the gauge length after applicatiop of the preload.
Maintain the preload during the whole duration of the test.

6.5.2 Loading Load the test specimen progressively so that full loading of the
test specimen is reached between 1s and 5 s after the beginning of the application
of the load. Use the same rate of loading for each of a series of tests on the same
material.

Take the total load (including the preload) to be the test load.

6.6 Extension-measurement schedule Start to record the extension so that the
point in time at which the specimen is fully loaded is regarded as ¢t = 0. Unless the
extension is automatically and/or continuously recorded, choose the times for mak-
ing individual measurements as a function of the creep curve obtained from the par-
ticular material under test. It is preferable to use the following measurement schedule:

1 min, 3 min, 6 min, 12min, 30 min, 1h, 2h, 5h, 10h, 20h, 50h, 100 h,
200 h, 500 h, 1000 h, ete.

If discontinuities are suspected or encountered in the creep-strain versus time
plot, take readings more frequently than recommended above.

6.7 Time measurement Measure, to within 0.1 % or =2 s (whichever is the
less severe tolerance), the total time which has elapsed up to each creep measure-
ment.

6.8 Temperature and humidity control Unless temperature and relative hu-
midity (where applicable) are recorded automatically, record them at the beginning
of the test and then at least three times a day initially. When it has become evident
that the temperature and humidity are stable within the specified limits, they may
be checked less frequently.

6.9 Measurement of recovery from creep(!) (optional) Upon completion of non-
rupture tests, remove the load rapidly and smoothly and measure the recovery from
creep using, for instance, the same schedule as was used for creep measurement.

7 Expression of results
7.1 Method of calculation Calculate the tensile-creep modulus at the time ¢ by

dividing the initial stress by the strain at each of selected measurement times ac-
cording to the following equation (5).
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