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JAPANESE INDUSTRIAL STANDARD JIS
Testing Method for Dynamic Properties of K 6394-1976
Rubber Vulcanizates {Reaffirmed: 1985)

1. Scope

This Japanese Industrial Standard specifies the testing method for dynamic
properties of rubber vulcanizates by the sinusoidal vibration of 300 Hz or under.

However, this testing method applies to the case where the dynamic
properties( ') are linear(?) but does not apply -to fatigue iest.

Notes (*) The dynamic property is general term for storage elastic
modulus, loss factor (loss tangent) and loss elastic medulus
in the case where the dynamic components of strain and
stress are sinusoidal wave in fime,

(%) The lInearity designates the case where the dynamie component
of load or stress is also sinusoidal if the dynamie component
of the flection or strain is sinusoidal wave in time (see
Attached Figure).

Remark: The units and numerical values given in { } in this Standard
are in accordance with the International System of Units (SI)
and are appended for informative reference.

2. Definitions

For the purpose of this Standard, the terms and definitions given in
Attached Table apply.

3. Classification of Testing Methods

The testing methods shall be classified into the following two classes.
(1) Non-resonant method (stationary oscillation)
(2) Resonance methed

4., Testing Conditions

The testing conditions shall, in general, comply with the following 4.1 to
4.9,

4.1 Test Temperature The test temperature (environmental temperature)
shall be selected from among the temperatures given in Table 1. The tolerance
shall be +2°C{+ 2 K } in each.

Table 1. Test Temperature

-T2 -0D ~4( -25 -10 0 20 o0
{198} {218} {233} | {248} {263} {273} | {293} | {323}

°C

70 100 125 150 175 . 200 225 260
{373} {398} | {423} {448} {473} | {498} | {523}
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4.2 Test Frequency The test frequency shall be selected from among
the frequencies given in Table 2.

Further, in the case of resonance method, the test frequency shall be
the resonance frequency (frequency at which the displacement amplitude of
superposed mass becomes maximum). The tolerance shall be £ 2% of each
frequency.

Table 2, Test Frequency

Test frequency Hz | 0.1 | 0.3 1 ‘ 3 10 30 | 100 | 300

- e, i

4,3 Mean Strain The mean strain shall b-e selected from among those given

in Table 3. The tolerance shall be £5 % of each strain value or £ 0.5 % at
each strain value whichever is the larger., However, the mean strain shall
be determined as deformation quantity to the rubber thickness before
deformation. |

Table 3. Mean Strain

Classification of deformation Mean strain (%)
Compression or tension 0, 5, 10, 15, 20

Shear 0, 10, 20, 30, 40, 50

i

4.4 Strain Amplitude The strain amplitude shall be selected from among
those given in Table 4. The tolerance shall be £ 10 § of each strain
amplitude in the case where the strain amplitude is 1 % or under, or £5 3%
in the case where the strain amplitude exceeds 1 4. The strain amplitude
shall be determined by one-side amplitude (or 1/2 of total amplitude) of
strain divided by the rubber thickness prior to deformation.

Table 4. Strain Amplitude

Classification of deformation Strain amplitude (%)

Compression or tension 0.1, 0.3, 1.0, 2,5, b

E

shear 0.3, 1.0, 2.b, b5, 10, 20

4.5 Reference Test Conditions In the case where the rubber materials
are compared by only one test condition, the test shall be conducted under
the reference test conditions given in Table 5. The tolerance shall comply
with the specifications defined in 4.1 to 4.4.
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Table 5. Reference Test Conditions
Item Designated value

(°C) 20
Test temperature [y {293}
Test frequency (Hz) 10

) - Compression or | 0

Mean strain (%) tension ,

Shear | 0
Shear strain amplitude (%) 1.0

-

5. Testing Devices

As for the testing devices, the testing device complying with 4. Testing
Conditions and their tolerance shall be used.

However, one testing device may not be capable to execute the dynamic
test of all test conditions.

6. Test Pieces

The shapes and dimensions of test pieces shall be the 4 types shown in
Fig. 1. However, the S, 8, types shall be mainly used in the case where the
dynamic strain is in shear direction and the N, and N, types shall be mainly
used in the case where the dynamic strain is in the compressive or tensile
direction, As for the measurement of rubber thickness of fest piece, the
thickness including bonded plates at 4 points on diameters perpendicular to
each other in the outside of bonded plates shall be measured and in the
natural state, the mean value of these thickness shall be decreased by the
thickness of 2 bonded plates to be taken as the rubber thickness. The test
piece shall, in general, be tested at 16 hours or over and within 28 days

. after vulcanization. |
Fig. 1

Rubber part

4
|
F o T?
A
Bonded plate h Iy A ‘hnﬁ Bonded plate
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Fig. 1 (Continued)

Unit: mm
Classification of Rubber part(?) R i Bonded plate
test piece Diameter 4 Thickness & | Diameter 4, | Thickness &,
S1 type 25.00 + 0.25 _“E.O + 0.1 30 D
3, type 'L 50.0 + 0.5 20.0 *+ 0.2 ~ B5 6 S
Ni1type | 25.00 iﬂ.25 25.00 £0.25 30 | 5
N, type 50.0 £ 0.5 50.0 £ 0.5 55 6 |

Note (¥) The bonding of rubber and plates to be bonded may be
bonded by any method to secure the adhesive strength
necessary to test, but the thickness of adhesive shall be
0.05 mm or under,

7. Testing Method

As for the testing method of dynamic properties, the complyance with the
testing conditions of 4, shall be preliminarily ascertained and then the test
shall be executed by following method. However, the temperature( "y of test
piece at the time of beginning of test shall be test temperature.

Moreover, in the case where the same test piece is measured under differ-
ent conditions, the test shall be, in general, executed in the following sequence
in order to avoid hysteresis by past test,

(1) Temperature The temperature in the sequence from room temperature
to high or low temperature (when the crystallization proceeds under
low temperature, allow to stand as it is at room temperature and
repeat again,)

(2) Frequency Frequency int he sequence from low to high frequency. ‘

(3) Mean Strain and Strain Amplitude Change the strain amplitude from small
To large with the same mean strain and the mean strain from small to
large with the same strain amplitude. However, when this sequence is
impossible, it is necessary to set sufficient period of time during the
returning the strain amplitude from large to small in order to return the
state of filler to original state.

Note (¥} In order to avoid the temperature rise of test piece, the measure-
ment under every test condition should be desirably conducted X
immediately after lapse of 6 cycles and within about 1 min at
longest since the frequency has been attained.

7.1 Non-resonant Method

7.1.1 Case by Load - Deflection Curve Record the load-deflection curve
and draw a rectangle circumscribing the load-deflection curve consisting of
sides parallel to load axis and deflection axis in each as shown in Fig. 2. .
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