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UDC 678.7:620.1
JAPANESE INDUSTRIAL STANDARD JIS

Testing methods for synthetic rubber SBR K 6383-1995

1. Scope This Japanese Industrial Standard specifies testing methods for
the synthetic rubber SBR (styrene-butadienme type synthetic rubber,
(hereafter referred to as “SBR") which has been manufactured by emulsion
polymerization. provided that testing method for latex is excluded.

Remarks 1. The standards cited in this Standard are as follows.
JI1S K 0050 General rules for chemical analysis
JIS K 1410 Zinc oxide

JIS K 3331 Hardened oils and fatty acids for industrial
use

JIS K 6200 Glossary of terms used in rubber industry
JIS K 6222 Sulfur powder for rubber
JIS K 6251 Tensile teating methods for vulcanized rubber

JIS K 6299 Rubber test mixes ~ Preparation, mixing and
vulcanization - Equipment and procedures

JIS K 6300 Physical testing methods for unvulcanized
rubber

JIS P 3801 Filter paper (for chemical analysis)
JIS Z 8401 Rules for rounding off of numerical values

2. The International Standards corresponding to this
Standard are as follows.

IS0 37: 1994 Rubber, vulcanized or thermoplastic -
Determination of tensile stress—strain
properties

ISO 247: 1990 Rubber - Determination of ash

IS0 248: 1991 Rubbers, raw - Determination of volatile-
matter content

IS0 289-1: 1994 Rubber, unvulecanized — Determinations
using a shearing-disc viscometer -
Part l:Determination of Mooney viscosity

ISO 471: 1983 Rubber - Standard temperatures, humidities

and timea for the conditioning and testing
of test pleces
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IS0 1407: 1992 Rubber - Determination of solvent extract

IS0 1795: 1992 Rubber, raw, natural and synthetie -
Sampling and further preparative
procedures

IS0 2322: 1985 Rubber, styrene-butadiene (SBR, YSBR) —
Emulsion and solution-polymerized types -
Test reclpes and evaluation of vulcaniza-
tion characteristics

IS0 2393: 1994 Rubber test mlxes — Preparation, mixing
and vulcanization - Equipment and
procedures

IS0 2453: 1991 Rubber, raw styrene-butadiene, emulsion-—
polymerized ~ Determination of bound
styrene content - Refractive index method

ISO 3417: 1991 Rubber - Messurement of vulcanization
characteristics with the oscillating disc
curemeter

180 6502: 1991 Rubber - Measurement of vulcanization
characteristics with rotorless curemeters

ISO 7781: 1986 Rubber, raw styrene~butadiene - Soap and
organic acid content - Determinatien

3. The units and numerical values given in { } in this
Standard are based on the traditional units, and are
appended as informative reference values.

2. Definitions The terms used in this Standard shall follow the descrip—
tion is JIS K 6200.

3. Testing items The testing items specified in this Standard are as
follows.

(1) Chemical test

(a) Volatile matter

(b) Ash content

{(c) All extracted content
(d) Organic acid content
(e) Soap content

(f) Combined styrene content
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(2) Physical test

(a) Mooney viscosity
(b) Vulcanization test by vibration-type vulcanization tester
(¢) Tensile test

4, Sampling method Pick up samples from every lot amnd its fraction, each
of which is judged to be under the same quality, remove the foreign matters
sticking on their surface, and store them in an airtight container, to sub-
mit for test. 1In this case, the decision of lot of test sample for sampling
and number of samples shall follow the agreements between the parties con-
cerned with delivery.

5. Reagents and glassware for chemical test The reagents aud glassware
used for chemical test shall e those specified in JIS K 0050.

6. Kneading apparatus Mixing mill for test (hereafter referred to as
“mixing mill") and closed-type mixer shall be principally those specified
respectively in 4.1 and 4.2 of JIS K 6299. When other apparatus than above
is used, it shall follow the agreements between the parties concerned with
delivery.

7. Chemical testing method

7.1 Volatile matter Volatile matter shall be measured by eilther heat-
roll method or mill-oven method. On test result, the method adopted shall
be recorded.

When rubber sticks on the surface of a roll or when pulverized rubber
makes rollimg operation hard, adopt mill-ovenm method.

(1) Heat-roll method Heat-roll method is classified into the following A
method and B method.

(1.1) A method Weigh about 250 g of test plece from sample, carry out 10
times folding passing of 1t through a mixing mill, having adjusted
its surface temperature at 70 * 5°C and clearance(') between rolls
to be 1,3 + 0,15 mm, and make the quality of test plece uniform.
Weigh the mass of test piece to the nearest 0.1 g bafore and after
uniforming (make each mass respectively s, and m.). Then, adjust
surface temperature on the roll of mixing mill as 105 = 5°C and the
clearance between rolls to be 0.25 £ 0,05 mm, pass repeatedly the
test plece, of which the mass has been weighed (mass m,), for &
minutes through the rolls, and welgh its mass to the nearest 0.1 g.
While this passing, be carefull not to let the test plece wind
around a roll.

Also, be careful not to lose partly the rubber. Then, pass the
test piece for 2 min through rolls, and weigh it again. When the
mass digcrepancy between 4 min passing and 6 min passing 1s less
than 0.1 g, the test plece 13 regarded as to be dried. In case of
0.1 g or more of mass discrepancy, pass 1t through rolls for 2 min
succegsively until less than 0.1 g discrepancy of mass is attained
(final mass m, ).
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Before measuring the mass of a test piece, allow it to cool in
a deslccator until it gets room temperature.

Calculate volatile matter according to the following formula, to
get the second decimal point.

VRA:(]_E'_”‘L)X 100
wh o M

where, Via : volatile matter (%)

(X3

mass of test plece before uniforming of quality (g)

mass of test piece after uniforming of quality (g)

F 08 B

mass of test piece before roll kneading (g)
m, ¢ mass of test piece after roll kneading (g)

Note (') The measurement of clearance between rolls shall be doue
by means of 2 strip-type lead plates which measures 10+ 3
mm in width, at least 50 mm in length, and thicker than
the clearance between 2 rolls to be measured by 0.25 mm to
0.50 mm.

When the temperature of roll surface reaches at speci-
fied temperature, 1lnsert compounded~rubber material, whose
Mooney viscosity 1s 50 ML (1+4) 100°C or more and which
measures about 75 mm x 75 mm x 6 mm size, into center of a
roll, and simultaneously insert lengthway 2 lead strips
into at about 25 mm inside of both roll guides, Aund
measure thiclness of the lead strip, passed through the
rolls, with a2 micrometer to the nearest 0.0l mm.

(1.2) B method Weigh about 250 g of test piece from sample to the
nearest 0.1 g (mass »: ), adjust roll-surface temperature of mixing
mill at 105 t 5°C and clearance(') between rolls to be 0.25 + 0.05
mz, and carry out passing through rolls. Welgh mass of a test
plece, which has been passed through the roll at least 2 times, to
the nearest 0.1 g, and again pass the test plece 2 times or more,
followed by weighing its mass. When the mass discrepancy between
before and after passing through rolls becomes less than 0.1 g, the
test plece is regarded as dried, and when 0.1 g or more of mass
discrepaney is found, carry out on two—times passing until less than
0.1 g discrepancy is attained (final mass »z ).

Calculate volatile matter according to the following formula, .
to get the second decimal point .

VRBZ ms“"l‘ix 100
my
where, Vis: volatile matter (%)
ms ¢ mass of test piece (g)

ms t mass of test plece after drying (g)
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(2) Mill-oven method Mill-oven method ig classified into the following A
method and B method.

(2.1) A method Weigh about 250 g of test piece from sample, carry out 10
times folding passing of it through a mixing mill, bhaving adjusted
1ts surface temperature at 70 * 5°C and clearance(') between rolls
to be 1.3 + 0.15 mm, and make quality of teat pilece uniform. Weigh
the mass of test plece to the nearest 0.1 g before and after uniform—
ing (make each mass respectively m, and »,). Take about 10 g of
secondary test plece from the uniformed test piece, and weigh 1its
mass to the nearest 1 mg (mass m,). Pass 2 times the secondary test
piece through a mixing mill whose clearance of rolls has been
adjusted so as to make thickness of sheet 2 mm or less. If either
this operation to make sheet is impossible or rubber sticks on roll
surface, take about 10 g of the secondary teat plece from uniformed
test piece, cut it finely to get about 2 mm cube, put them in a glass
or aluminum container, and weigh its mass to the nearest 1 mg (mass
my). Put the secondary test plece into an oven (air circulating-
type drier) kept at 105 * 5°C, heat and dry it for ome hour, allow
it to cool to room temperature in a desiccator and welgh its mass.
Repeat interval heating for 30 min until mass decrement more than 1
mg cannot be found between 2 measurements carried out successively
(final mass my).

Calculate volatile matter according to the following formula,
to get the second decimal point.

VOA:( Wy — Wy +ML>X 100
" L)

where, V., ¢ volatile matter (%)
m, ¢+ mass of test piece before uniforming of quality (g)
my ¢ mass of test plece after uniforming of quality (g)

m, ¢ mass of secondary test piece taken from uniformed
test plece (g)

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

(2.2) B method Take about 250 g of test plece from sample, and pass it
through a mixing mill, having adjusted 1ts surface temperature at
about 30°C and clearance(!) between rolls to be 0.25 * 0.05 mm, 8o
as to make it thin sheet. Take at random 2 test pleces, welghing
about 50 g each, from this sheet, and weigh respectively its mass to
the nearest 0,01 g (mass m.). I1f elither it is impossible to make
thin sheet or it sticks on roll surface, take 2 test pleces, weigh-
ing about 10 g each, directly from sample, cut fipely them to get
about 2 mm cube, put them into an aluminum dish for sample, measur-
ing 15 mm in depth and 60 mm in diameter, or the same shaped dish
for sample, and weigh its mass to the nearest 1 mg (mass m ). Put
it in an oven kept at 105 * 5°C, heat and dry it for ome hour, then
put it in a desiccator to cool it to room temperature, and weigh its
mass (mass »,).
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