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UDC 678.01:532.135
‘ JAPANESE INDUSTRIAL STANDARD J IS8

Testing method for dynamic mechanical K 7198-1991
properties of plastics by non-resonant,
forced, fixed frequency oscillation

1, Scope

This Japanese Industrial Standard specifies the testing method on the
change in temperature for dynamic mechanical properties of plastics by
non-resonant, forced, oscillation of fixed frequency tensile oscillation or
bending oscillation.

Remarks 1. This method applies to plasties of flat plate state of
0.1 to 2 mm in thickness, but in the case where the
measurement is possible, it may be applied to film state
and round rod state plastics as well as elastomers and
filaments,

. 2. In cases where it is impossible to make as conditions
specified in this Standard, and where the conditions
should preferably be changed by viewing from the test
purpose, the method according to agreement between the
parties concerned with delivery may be applied.

3. Applicable Standards to this Standard are shown in the
followings:

JIS B 7502 Micrometer Callipers for External
Measurement

JIS B 7507 Vernier Callipers
JIS B 7509 Dial Gauges Reading in 0.001 mm
JIS K 6900 Glossary of Terms Used in Plastic Industry

JIS K 7100 Standard Atmospheres for Conditioning and
. Testing of Plastics

JIS Z 8103 Glossary of Terms Used in Instrumentation

2. Definitions

For the purposes of this Standard main definitions are in accordance
with JIS K 6900 and JIS Z 8103 and in addition the following definitions

apply:

(1) non-resonant forced oscillation method The method to measure the
sinusoidal stress generated under the ordinary condition with giving
ordinary sinusoidal-wave strain the test piece without resonance of
test piece.
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(2) dinamic viscoelasticity The behaviour of combination of viscosity
and elasticity when giving the ordinary sinusoidal wave strain the
material. This is obtained by measuring the stress to the strain, or
the strain to the stress,

(3) linear dynamic viscoelasticity The dynamic viscoelasticity in which
the linear relation between the stress and strain consists.

(4) complex modulus of -elasticity E* The dynamic viscoelasticity in
which a complex number operation as the vector is performed by the
rate of the maximum stress g and the maximum strain ¢,

(5) dynamic storage modulus of elasticity ¥ The real number part of
complex modulus of elasticity, which is the size of stress component
of the same phase when unit sinusoidal-wave strain is applied.

(6) dynamic loss modulus of elasticity E” The imaginary number part of
complex modulus of elasticity, which is the size of stress component ‘

advanced in phase by £ more than the strain when the unit sinusoidal-

wave strain is added. >
(7) loss angle § The phase angle between the strain and the stress.

(8) loss tangent tang The tangent of loss angle (3).

3. Principle of test

When having given the strain of sinusoidal-wave strain & of amplitude
& indicated according to formula (1) the test piece, as shown in Fig. 1 the
stress 6 generated on the test piece advances by ¢ more than the strain.
At this time, the stress is the complex number of the component having the
same phase as the strain and the component having the phase advanced only
by 5. The modulus of elasticity is defined as the ratio of stress and
strain, and given according to formula (2). E* is complex modulus of
elasticity, read number part E’ is dynamic storage modulus of elasticity and
the imaginary number part E” is the dynamic loss modulus of elasticity. .

Further, the tangent of phase angle of stress and strain given in
formula (3) is designated as loss tangent,

£ £yt weeeeareerseniiseinns e e e e (1)

where e : bottom of natural logarithm
; ¢ unit of imaginary number (i=/-1)

w: angular frequency

¢t: time
G:E'EZ(E"f'iE”)E .................................................................. (2)
[anS:% ................................................................................. (3)
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In the measurement of temperature change of dynamic viscoelasticity
with making the frequency constant E’, E” and wnd can be obtained as the
function of temperature and from dispersion of £’ and absorption of E”, the
transmission, relaxation phenomena, etc. can be known.

Fig. 1. Principle of test
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4. Classification of test methods

The test methods shall be classified into the following two classes.

(1) Method A (Tensile oscillation method) The method to measure the
generated stress, strain amount and their difference when the
‘ sinusoidal strain is added by tension to one end of a test piece of
flat plate state.

(2) Method B (Bending oscillation method) The method to measure the
generated stress, strain amount and their phase difference by
adding sinusoidal strain according to bending on the middle of test
piece of flat plate state,

5. Condition adjustment of test piece and environmental condition of
dimension measuring place

The condition adjustment of test piece and environmental condition of
dimension measuring place shall be as follows:
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