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JAPANESE INDUSTRIAL STANDARD JIS K 6395 : 1997

Rubber, ethylene-propylene-diene (EPDM)
- General purpose types
-Evaluation procedure

Introduction This Standard is established based on ISO 4097, Rubber, ethylene-
propylene-diene (EPDM)-General purpose types—Evaluation procedure published in
1991, without any modification in technical contents for the corresponding parts.
However, the contents unspecified in the corresponding International Standard (the
parts underlined with dotted lines or sidelined in this Standard) are added to
Japanese Industrial Standard.

1 Scope This Japanese Industrial Standard specifies the physical and chemical
tests for the raw rubber of synthetic rubber EPDM (ethylene-propylene-diene type of
synthetic rubber, hereafter referred to as "EPDM"), and the standard compounding
ingredients, the formulae and the mixing methods for evaluating the vulcanization
characteristics. This Standard can apply also to the oil-extended types.

Remarks: The International standard corresponding to this Standard is shown
as follows.

ISO 4097: 1991 Rubber, ethylene-propylene-diene (EPDM)—General
purpose types—Evaluation procedure

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 publication is given to these referred standards, only the
edition of indicated year constitutes the provision of this Standard but the revision
and amendment made thereafter are not applied. The normative references without
the indication of the year of publication apply limiting only to the most recent edition
(including the amendment). :

JIS K 6202 Organic vulcanization accelerators for rubber

JIS K 6250 General rules of physical testing methods for rubber, vulcanized or
thermoplastic

Remarks: ISO 471: 1995 Rubber—Temperatures, humidities and
times for conditioning and testing is
equivalent to the pertinent items of
JIS K 6250.

JIS K 6251 Tensile testing methods for vulcanized rubber

Remarks: ISO 37: 1994  Rubber, vulcanized or thermoplastic—
Determination of tensile stress-strain

properties is equivalent to the pertinent
items of JIS K 6251.

JIS K 6299 Rubber test mixes—Preparation, mixing and vulcanization—Equip-
ment and procedures

Remarks: ISO 1795: 1992 Rubber, raw, natural and synthetic—

Sampling and further preparative
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procedures is equivalent to the pertinent
items of JIS K 6299.

ISO 2393: 1994 Rubber test mixes—Preparation, mixing
and vulcanization—Equipment and
procedures is equivalent to the pertinent
items of JIS K 6299.

JIS K 6300 Physical testing methods for unvulcanized rubber ‘

Remarks: 1ISO 289-1: 1994 Rubber, unvulcanized—Determinations
using a shearing-disc viscometer—Part
1: Determination of Mooney viscosity

is equivalent to the pertinent items
of JIS K 6300.

ISO 3417: 1991 Rubber—Measurement of vulcanization
characteristics with the oscillating disc

curemeter is equivalent to the pertinent
items of JIS K 6300.

ISO 6502: 1991 Rubber—Measurement of vulcanization
characteristics with rotorless curemeters
is equivalent to the pertinent items of
JIS K 6300.

ISO 247: 1990 Rubber—Determination of ash
ISO 248: 1991 Rubbers, raw—Determination of volatile-matter content

ISO 1795: 1992 Rubber, raw, natural and synthetic—Sampling and further
preparative procedures

3 Preparation of sample and test piece The sample and test piece shall be
prepared according to 5 of ISO 1795. A sample of mass approximately 1500 g shall
be taken and served to the following tests. A sample shall be taken from every lot
and its fraction regarded as same in quality, the foreign matter on surface, if
attached, shall be removed. The sample shall be stored in an air-tight container and
served to the tests. In this time, the determination method of the lot of test specimen
from which a sample is taken and the number of sampling shall be subjected to the
agreement between the parties concerned with delivery.

4 Physical and chemical tests
4.1 Mooney viscosity

4.1.1 Preparation of sample for Mooney viscosity The preparation of sample
shall be in accordance with either Method A or Method B.

a) Method A Prepare a sample according to 8.2.2 of ISO 1795. Make the cutting
off of sample principle and if necessary to massing, prepare so as to pass a
sample of approximately 250 g ten times in layers between a mixing roll adjusted
to 35 °Cx5 °C of temperature on roll surface and 1.4 mm#0.1 mm of opening(})
between rolls and to be made to a sheet.

Note (!) The measurement of opening between rolls is carried out with using of
Documents
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two sheets of rectangular lead plate which is 10 mm * 3 mm in width,
at least 50 mm in length and 0.25 mm to 0.50 mm thicker than the
opening between rolls to be measured in thickness.

After the roll surface temperature is adjusted to the specified
temperature, the compounded rubber with not less than 50 ML (1+4)
100 °C in Mooney viscosity and approximately 75 mm x 75 mm x 6 mm
in dimension is passed at the central part of roll. Then two sheets of
lead plates are passed lengthwise at the same time at approximately 25
mm inside of guide plates of roll and the thickness of lead plates passed
between rolls are measured to 0.01 mm with a micrometer.

4.1.2 Measurement of Mooney viscosity Measure according to the method
specified in 6 of JIS K 6300. Obtain a value in ML (1+4) 125 °C at 125 °C of test
temperature and with L type of rotor. For other test condition such as 100 °C and
150 °C of test temperature and (1+8) of testing time, the selection of these condition
shall be subjected to the agreement between the parties concerned with delivery.

4.2 Volatile content The measurement of volatile content shall be in accordance
with either oven method or hot roll method.

specified as follows.

a) Method A Measure according to 5 of ISO 248. Weigh out approximately 250
g of test piece from sample, pass it ten times in layers between a mixing roll
adjusted at 70 °C £ 5 °C of temperature of roll surface and 1.30 mm + 0.15 mm
of opening(!) between rolls and homogenize the test piece. Weigh the mass of test
piece before and after homogenization to 0.1 g (respective mass: m;, my). Take
out approximately 10 g of secondary test piece from the homogenized test piece,
and weigh the mass to 1 mg (mass: m;). Pass the secondary test piece two times
between the mixing roll adjusting the opening of rolls so as to be not more than
2 mm of sheet in thickness. When this sheeting operation is impossible or the
rubber sticks onto the roll surface, take approximately 10 g of secondary test
piece from homogenized sample, put it into a container of glass, aluminum etc.
after being cut finely to approximately 2 mm square, and weigh the mass to 1 mg
(mass: m3). Put the secondary test piece in an oven (air-circulating dryer)
maintained at 105 °C £ 5 °C, take out it after heat-dried for 1 h, cool it to room
temperature in a desiccator as it is and weigh the mass. Repeat the heating of
30 min until the decrease of mass between successive measurements comes not
to exceed 1 mg (final mass: m,).

Calculate the volatile content according to the following formula.

Voa= (M2 4 M3—M4 ) 100
m; ms
where, Vo, : volatile content (%)

m; : mass of test piece before homogenized (g)
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my : mass of test piece after homogenized (g)

ms . mass of secondary test piece taken from homogenized
test piece (g)

m, : mass of secondary test piece after dried in oven (g)

b) Method B Weigh out approximately 250 g of test piece, pass it between the
mixing roll adjusting at 30 °C of temperature on roll surface and to 0.25 mm + 0.05
mm of opening between rolls and make it a thin sheet. Take two test pieces of
the mass approximately 50 g at random from this sheet and weigh respectively
the mass to 0.01 g (mass: ms). When sample can not be made to a thin sheet or
sticks onto the roll, take two test pieces of the mass approximately 10 g directly,
cut it finely to approximately 2 mm square, put them respectively in a sample
plate of aluminium of 15 mm in depth and 60 mm in diameter or a same-shaped
sample plate and weigh the mass to 1 mg (mass: m;). Put it in an oven
maintaining at 105 °C = 5 °C, take out it after heat-dried for 1 h, cool it to room
temperature in a desiccator as it is and weigh the mass (mass: ms).

Calculate the volatile content according to the following formula. Obtain the
average value from the test results of two test pieces and make it the test report.

5—1IMg

Vop= —2 %100

ms

where, Vos : volatile content (%)

ms : mass of test piece (g)

me : mass of test piece after dried (g)

4.2.2 Hot roll method Hot roll method shall be in accordance with either Method

A or Method B.

a) Method A Measure according to 4 of ISO 248. Weigh out approximately 250
g of test piece from sample, pass it ten times in layers between a mixing roll
adjusting at 70 °C £ 5 °C of temperature on roll surface and to 1.30 mm + 0.15 mm
of opening(’) between rolls, and homogenize the test piece. Weigh out the mass
of test piece to 0.1 g before and after homogenized (respective mass: my, ms).
Then, adjust the temperature on roll surface of mixing roll at 105 °C £ 5 °C and
to 0.25 mm * 0.05 mm of opening between rolls, repeat to pass the test piece
(mass: my) weighed beforehand between rolls for 4 min and weigh the mass to 0.1
g. Take care not so as to band the test piece on the roll during that time. Also,
take care to avoid the missing of rubber. Pass the test piece between rolls for
more 2 min and weigh the mass again. When the difference between the mass a
after passed repeatedly on rolls for 4 min and the mass after passed repeatedly
for more 2 min comes to under 0.1 g, the test piece shall be regarded as dried.
When the difference of mass exceeds 0.1 g, continue to pass it between rolls every
for 2 min until the difference comes to under 0.1 g (the final mass: mo).

Before measuring the mass of test piece, cool it to room temperature in a
desiccator as it is.

Calculate the volatile content according to the following formula.
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