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INTERNATIONAL STANDARD

1SO 2302-1985 (E)

Rubbe

1 Scope

and field of application

This Internatignal Standard specifies

a) physic

bl and chemical tests on raw polymer;

b} standdrd materials, equipment and processing methods
for evaluafing vulcanization characteristics of all types of
isobutene-{soprene rubbers (lIR).

2 References

ISO 37, Rubb)
strain propert

ISO 247, Rub

es.

ber — Determination of ash.

ISO 248, RuBbers, raw — Determination of volatile” matter

content.

1SO 289, Rubper, unvulcanized — Determination of Mooney

viscosity. 1)
1SO 1795, Ra
ISO 1796, Ra

ISO 2058, Ra|

v rubber in bales —~-Sampling.
v rubber — Sample preparation.

v styrehe-butadiene rubber (SBR) — Determi-

nation of voldtile /matter.

br, vulcanized — Determination of tensile stress-

3 Sampling and sample_preparatio

3.1 A sample of mass approximately 1 500 g
by the method specified in1S© 1795.

3.2 Sample preparation, if required, shall be
with 1SO 1796.

NOTE — Nb, sample preparation is required for
isobutenesisoprene.

4. Physical and chemical tests on 1
polymer

4.1 Mooney viscosity
Determine the viscosity on a portion from the g
according to I1SO 289.

Because the shearing disc viscosity of high m
isobutene-isoprene rubber is non-linear, it is ne
different test temperatures for high and for
polymers. For low Mooney polymers (i.e. not
under these prescribed conditions), the viscosity
mined as ML 1 + 8 at 100 °C. For high Mooneyj
viscosity shall be determined as ML 1 + 8 at 12

4.2 Volatile matter

r, isobutene-isoprene (lIR) — Evaluation procedures

-

Ehall be taken

n accordance

most types of

riginal sample

olecular mass
bessary to use
low Mooney
exceeding 60
shall be deter-
polymers, the
5 °C.

specified in 1SO 2058 or by the oven method

oo

s specified in

Determine the volatile matter by the hot-mJl method as

ISO 2393, Rubber test mixes — FPreparation, mixing and

vulcanization

— Equipment and procedures.

ISO 3417, Rubber — Measurement of curing characteristics
with the oscillating disc curemeter.

1) At present at the stage of draft. (Revision of ISO/R 289-1963.)

o
TOU L B

4.3 Ash

Determine the ash in accordance with {SO 247.
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5 Test recipe for evaluation
of vulcanization characteristics

5.1 Standard test formula
The standard test formula is given in the following table.
The materials shall be NBS?1 Standard reference materials as

indicated in the table, or shall be in accordance with equivalent
national standards.

Duration
{min)

5.2.2.1 Band the rubber with the mill opening set at
0,65 MM . ... 1

5.2.2.2 Mix the carbon black and the stearic acid
and add evenly across the rolls at a uniform rate. In-
crease the mill opening at intervals to maintain a con-
stant rolling bank. When all the black has been incor-
porated, make one 3/4 cut from each side. Be certain

to-add-allthe black-that hasdropped-into the mil

NBS Standard
. reference
Material material Parts by mass
number
Isobutene-isopreng
rubber (1IR) — 100,00
Stearic acid 372 1,00
Oil furnace
black (HAF)* 378 50,00
Zinc oxide 370 3,00
Sulfur 371 1,75
TMTD** 374 1,00
Total 156,75

*  The current In

ustry Reference Black may be used in place of

NBS 378, but this may give slightly different results.

**  Tetramethylthiram disulfide.

5.2 Procedure

5.2.1 Equipment and procedure

Equipment and procedure for the preparation, mixing and

vulcanization shal

be in accordance with 1ISO 2393:

5.2.2 Mill mixing procedure

The standard labgratory mill batch mass, in grams, shall be
based on four times the formula_fass (i.e. 4 x 156,75 g =

627 g). The surfac]

e temperature of the rolls shall be maintained

at 45 + 5 °C thrdughout the-mixing.

NOTE — All mill openings Shall be adjusted to maintain a good rolling

bank at the nip of t

e rolls during mixing.

PAN oo 10

5.2.2.3 Add the zinc oxide, the sulfur- and thg
TMTD .. N 3

5.2.2.4 Make three 3/4 cuts from'each side .. .... 3

5.2.2.5 Cut the batch from the mill. Set the mil
opening to 0,8 mm and pass the rolled batch endwisg
through the rolls sixtimes ...................... 2

Total timg 19

5.2.2.6.(Sheet the batch to an approximate thicknegs of 6 mm
and check weigh the batch.

5.2.2.7 Sheet the batch to approximately 2,2 mm for prepar-
ing test slabs or to the appropriate thickness for preparing ISO
ring specimens.

5.2.2.8 Condition the batch for 2 to 24 h after rhixing and
prior to vulcanizing.

6 Evaluation of vulcanization characteristics
according to stress-strain properties
Vulcanize sheets at 150 °C for 20, 40 and 80 min.
Condition the vulcanized test slab for 16 to 72 h.

Measure the stress-strain properties in accordance with
I1SO 37.

1) National Bureau of Standards of the USA.
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7 Evaluation of vulcanization characteristics
according to oscillating disc curemeter test

Measure the following standard test parameters :
M, My, tgy. t50) and r{90)

in accordance with 1SO 3417, using the following test con-
ditions :

1,7 Hz (100 cycles per
minute)

oscillation frequency :

ISO 2302-1985 (E)

8.2 Procedure

8.2.1 Equipment and procedure

Equipment and procedure for the preparation, mixing and
vulcanization shall be in accordance with 1SO 2393.

8.2.2 Mill mixing procedure

amplitud¢ of oscillation : 1° arc

NOTE — An amplitude of oscilla-
tion of 3° of arc is permitted as an
alternative.

selectivit to be chosen to give at least
75 % full scale deflection at
My

die tempgrature : 160 °C

pre-heat fime : none

8 Test recipe for evaluation of rate
of cure apd scorch testing

8.1 Standard test formula
The standargl test formula is given in the following table.
The materials shall be NBS1) Standard reference materials as

indicated in the table, or shall be in accordance with’equivalent
national starydards.

NBS Standard
. reference
Matgrial material Parts by mass
number
Isobutene-i$oprene

‘rubber {I|R) -~ 100,00
Zinc oxide 370 2,00
Sulfur 371 2,00
TMTD* 374 0,60
Total 104,60

The standard laboratory mill batch mass, in_pgrams, shall be
based on twice the formula mass (ife;~4 x 104,60g =
209,20 g). The surface temperature of,the roll§ shall be main-
tained at 32,6 + 2,5 °C throughout-the ‘mixing.

NOTE — All mill openings shall be jadjusted to mainfain a good rolling
bank at the nip of the rolls dufing mixing.

Duration
{min)

8.2.2.1 Band the rubber with the mill opening|set at
0,66 mm, Add the zinc oxide as soon as the fubber

hasbanded............. ... ..o 4
8.2.2.2 Make one 3/4 cut fromeachside ... |..... 3
8.2.2.3 Addthesulfurandthe TMTD ......J|..... 2
8.2.2.4 Make three 3/4 cuts fromeachside . J..... 2

8.2.2.5 Cut the batch from the mill and pags the
rolled batch endwise through the rolls six times|. . . ..

N

Totjl time 14

8.2.2.6 Sheet the batch to an approximate th|ckness of 6 mm
and check weigh the batch.

NOTE — If the determination is not made within { h of mixing, the
batch sh. i inium foil until tested.

° Tetraméthylthiuram disulfide.

1) National Bureau of Standards of the USA.

The test shall be made within 24 h of mixing.
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