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JAPANESE INDUSTRIAL STANDARD JIS K 6258:1993

Testing methods of the effect of liguids
for vulcanized rubber

1 Scope This Japanese Industrial Standard specifies the testing methods for
measuring the changes of dimensions, mass, volume, surface area, and mechanical
properties of vulcanized rubber, before and after immersion in the various types of
liquids.

Remarks 1 The standards cited in this Standard are listed as follows.

JIS K 2256 Testing methods for aniline point and mixed aniline point
of petroleum products

JIS K 2265 Testing methods for flash point of crude oil and petro-
leum products

JIS K 2283 Crude petroleum and petroleum products — Determina-
tion of kinematic viscosity and calculation of viscosity
index from kinematic viscosity

JIS K 6200 Glossary of terms used in rubber industry

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

JIS K 6251 Tensile testing methods for vulcanized rubber
JIS K 6253 Hardness testing methods for vulcanized rubber
JIS Z 8401 Rules for rounding off of numerical values

2 The International Standard corresponding to this Standard is as
follows.

ISO 1817:1985 Rubber, vulcanized—Determination of the effect of
liquids

3 The units and numerical values given in { } in this Standard are

based on the traditional units, and are standard values. However,

the traditional units shall become informative reference on and af-
ter April 1st, 1995.

2 Definitions For the purposes of this Standard, the definitions given in JIS K
6200 and the following definitions apply.

(1) immersion test Imerse whole surfaces of a test piece in various kinds of liq-
uids, and measure the changes in its dimensions, mass, volume, surface area,
and such mechanical properties as tensile strength, observed before and after
the immersion. This is called the complete immersion test.

(2) one surface immersion test Immerse only one surface of a test piece in various
kinds of liquids, and measure the mass change per unit surface area of the test
piece.

3 Type of test The immersion test of vulcanized rubber is classified into the fol-
lowing two types.

(1) Immersion test

Documents

(2) One surface immersion test
Document Sharing Hub

Full document details: JIS K 6258-1993


http://avadocuments2026.com/doc/jis-k-6258-1993
http://avadocuments2026.com/doc/jis-k-6258-1993

2
K 6258:1993

4 Immersion test

4.1 Purpose This test shall be carried out to measure the changes in dimensions,
mass, volume, surface area and the change in mechanical properties such as tensile
strength and the like before and after immersion of whole test piece of the vulca-
nized rubber to the various types of liquids.

4.2 Test apparatus Test apparatus is composed of a test container for immer-
sion, balance, thickness gauge, dimension-measuring device, and various types of
testers for measuring mechanical properties.

4.2.1 Test container Test container shall be determined by the temperature of
immersion and the volatility of the test liquid. In the case of that the temperature
of immersion is considerably lower than the boiling point of the test liquid, a stop-
pered glass container or a glass test tube(?) shall be used. When the temperature of
immersion is near the boiling point of the test liquid, a glass container or a glass
test tube equipped with a reflux condenser or other suitable apparatus for minimiz-
ing evaporation of the test liquid shall be used. The size of the test container shall
be large enough to immerse completely the test piece when it is immersed in a specified
volume of the test liquid, and simultaneously the whole surfaces of the test piece
shall be freely without any restraint exposed to the test liquid.

Note (1) If the test container does not react or mix with test liquid to con-
taminate the liquid, a metal container may be used.

4.2.2 Balance Balance shall be sensitive enough to weigh accurately the mass of |
the test piece to the nearest 1 mg.

Informative reference: Weight originally has the unit of force, but usually a
balance is calibrated with weights and scaled with
mass. The weight of the test piece in air, before and
after immersion, or its apparent weight in water, which
is measured in this Standard, shall be regarded as
having the unit (mg) of mass.

4.2.3 Thickness gauge Thickness gauge is used to measure the thickness of the
test piece when measuring the change in dimension of a test piece. Thickness gauge
is composed of a dial gauge installed on a flat measuring base. The minimum graduation
of the dial gauge shall be 0.01 mm. The plunger of a dial gauge has a circular flat
contact surface, measuring about 100 mm? area, which is rectangular to the plunger
and parallel with the measuring base. The dial gauge can apply pressure about
2 kPa {0.2 gf/mm?} on the test piece.

4.2.4 Dimension-measuring device Dimension-measuring device is used to mea-
sure the length, width, and diagonal of the test piece, when measuring the changes
in dimension or surface-area of a test piece. The device has the scale to the nearest
0.01 mm, and is preferably equipped with a mechanism capable of measuring the
test piece without touching the object like optical instrument.

4.3 Test piece

4.3.1 Shape and dimensions of test piece The shape and dimensions ofB&etuments

piece shall be as follows. .
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(1) Test piece for testing changes in mass and volume, and extract The test
piece for testing the changes in mass and volume, and the mass of extract shall
be of 1 cm3 to 3 cm? in volume, and (2.0 £0.2) mm in thickness(?). Suitably shaped
test piece cut from sheet or product may be used.

Note (2) When the product has 1.8 mm or less in thickness, the test piece cut
from the product may be used, but when it has over 2.2 mm in thick-
ness, it shall be reduced to (2.0 £0.2) mm in thickness.

In immersion tests under the condition where the maximum absorp-
tion is not reached, the thickness tolerance of (2.0 £0.1) mm shall be
used as the change in volume during the early stages of immersion is
inversely proportional to the thickness of the test piece.

(2) Test piece for testing change in dimension The test piece for testing the
change in dimension measures 20 mm in width and 50 mm in length. Its thick-
ness is uniform and preferably (2.0 £0.2) mm (2). The side face of the test piece
shall be clearly cut, and it be rectangular to upper face and bottom face. When
the grain direction on the test piece is known, test piece must be sampled so as
to make its lengthways be parallel to the grain direction.

(8) Test piece for testing change in surface-area The test piece for testing
change in surface-area shall be of rhombic shaped, measuring (2.0 £0.2) mm in
thickness and about 8 mm in length of side face. The side face of the test piece
shall be clearly cut, and it be rectangular to upper face and bottom face. The
test piece can be obtained by cutting two times at about right angle using a
cutter having 2 parallel cutting edges with a suitable distance.

When cutting off from product, it is convenient to use a thinner test piece
because it can reach the maximum absorption within a shorter duration, but
the result cannot be compared with that obtained by test piece having the specified
thickness. The smaller test piece gives inferior accuracy of test results.

(4) Test piece for tensile test The test piece for tensile test shall be the dumb-
bell type test piece or ring type test piece specified in subclause 4.1 of JIS K 6251.

(5) Test piece for testing change in hardness test The test piece for testing
change in hardness test shall be each one specified in clauses 4 and 5 of JIS K
6253. The test piece, having smooth and parallel two faces and measuring
(2.0 £0.2) mm in thickness, may be used, but in case of the micro test for inter-
national rubber hardness degree, the test piece with at least 8 mm square shall
be used. When the normal test for international rubber hardness degree is-car-
ried out, two piled-up test piece may be used, but in this case, the result shall
be expressed as the apparent value. In case of hardness test by type A durom-
eter, pile up 3 test pieces to make its thickness 6 mm or more, and then carry
out measurement.

4.3.2 Sampling and preparation of test piece Sample and prepare test piece
according to subclause 5.5 of JIS K 6250, and principally prepare the test piece from
plate type sample.

4.3.3 Number of test pieces For the measurement of changes in mass and vol-
ume, mass of extract, changes in surface-area and dimensions, the number of test

pieces is respectively 3. For tensile test, it is at least 3, and for hardneﬁ test it is
one. ocuments

Document Sharing Hub

Full document details: JIS K 6258-1993


http://avadocuments2026.com/doc/jis-k-6258-1993
http://avadocuments2026.com/doc/jis-k-6258-1993

4
K 6258:1993

4.3.4 Selection of test piece Don’t use the test piece which includes alien mat-
ters or bubbles, or has flaws.

4.4 Test liquid The selection of the test liquid depends on the purpose of test.
When information is required on the probable service behaviour of vulcanized rub-
ber in contact with a particular liquid, this liquid should preferably be used for
immersion test. In this case, however, because this liquid (commercial liquid) is not
always constant in composition, and the test should, therefore, include a control material
of known change in volume characteristics, thus abnormal results due to unsuspected
variations in the commercial liquid will be made apparent. It is essential to store a
bulk volume of this liquid for a particular series of tests.

The liquid (commercial liquid) does not necessarily have constant composition, there-
fore in order to make rating or quality control of vulcanized rubber, the liquid for
test whose composition is known shall be used.

Informative reference: The liquid with poisonous property, corrosiveness, and
inflammability shall be handled with paying suitable
preventive counterplane for safety. When handling the
liquid emitting smoke or vapor, work in a draft. Cor- -
rosive liquid shall be kept from contacting with human
body or clothing. Inflammable liquid shall be stored
at the spot sufficiently apart from an ignition source.

4.4.1 Fuel oil for test The fuel oil for test shall be as specified one in Table 1
and Table 2.

Table 1 Fuel oil for test

Fuel oil for test Constituents Content %
A 2,2 4-trimethylpentane (isooctane) 100
B 2,2,4-trimethylpentane (isooctane) 70

Toluene 30
C 2,2,4-trimethylpentane (isooctane) 50
Toluene 50
D 2,2,4-trimethylpentane (isooctane) 60
Toluene 40
Toluene 100
Straight-chain paraffin (Ciz to Cis) 80
1-methylnaphthalene 20

Informative reference 1 Fuel oil for test B, C and D can
be mainly used as the substi-
tute of gasoline for automobiles.

2 Fuel oil for test F can be used
as the substitute of fuel oil for
diesel engine, kerosine for home
use, and gas oil.
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Table 2 Alcohol-added fuel oil for test

Alcohol-added ~ Constituents Content %
fuel oil
1 2,2,4-trimethylpentane (iscoctane) 30
Toluene 50
Diisobutylene 15
Ethanol 5
2 2,2,4-trimethylpentane (isooctane) | 25.35 Equivalent to
Toluene 42.25  84.5% (V4) of
Diisobutylene 12.68 | alcohol-added
Ethanol ‘ 4.29 J fuel 0il 1.
Methanol 15.00
Water 0.50
3 2,2,4-trimethylpentane (isooctane) 45
Toluene 45
Ethanol 7
Methanol 3
4 2,2,4-trimethylpentane (isooctane) 42.5
Toluene 42.5
Methanol 15

Alcohol-added fuel oil for test can be
used as the substitute of alcohol-added
gasoline for automobiles.

Informative reference :

4.4.2 Lubricating oil for test The lubricating oil for test shall not contain addi-
tives other than pour-point depressant by about 0.1%. The lubricating oil for test
shall have property specified in Table 3.

Table 3 Lubricating oil for test

Property Lubﬁcting oil for test Applicable
test standard
No. 1 oil | No. 20il | No. 3 oil
Aniline point °C 1241 93+3 70+1 JIS K 2256
Kinematic viscosity m%s (x 10-6) | 20+1 (%) | 201 (3 | 331 (%) JIS K 2283
Flash point °C 240 min. | 240 min. | 160 min. | JIS K 2265
Notes (3) Measurement temperature: 99 °C
() Measurement temperature: 37.8°C

Informative references 1 Lubricating oil No. 1 for test is low swell-
ing oil, No. 2 is middle swelling oil, and
No. 3 is high swelling oil.

2 Typical example of property of lubricating
oil for test is shown in Informative refer-
ence Table 1 as follows. These properties
are not guaranteed by the supplier.
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