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Methods of test for elastomers

Method 19: Preparation, mixing and vulcanization of
rubber test mixes—Equipment and procedures

PREFACE

This Standard was prepared by the Standards Australia Committee RU-003, Analysis and Testing of
Elastomers to supersede AS 1683.19—1981, Methods of test for rubber, Method 19: Rubber test
mixes—Preparation, mixing and vulcanization—Equipment and procedures.

The objective of this Standard is to provide manufacturers and users of elastomeric materials with
procedures and description of equipment for the preparation, mixing and vulcanization of rubber test

mixes.

This Standard is identical with and has been reproduced from ISO 2393:1994, Rubber test mixes—
Preparation, mixing and vulcanization—Equipment and procedures.

As this Standard is reproduced from an international Standard, the following applies:

(a) Its number appears on the cover and title page while the International Standard number appears
only on the cover.

(b) In the source text, ‘this International Standard’ should read ‘this Australian Standard’.

(c) A full point substitutes for a comma when referring to a decimal marker.

References to international Standards should be replaced by equivalent Australian Standards as

follows:

Reference to International Standard

37

289

289-1

471

3417

Rubber, vulcanized or
thermoplastic—Determination of
tensile stress-strain

Rubber, unvulcanized—
Determination using a shearing-disc
viscometer

Part 1: Determination of Mooney
viscosity

Rubber—Times temperatures and
humidities conditioning and testing

Rubber—Measurement of
vulcanization characteristics with
the oscillating disc curimeter
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1 Scope

This International Standard specifies the equipment
and procedures for the preparation, mixing and
vulcanization of test mixes, as specified in the rubber
evaluation procedures.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

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

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

ISO 471:—", Rubber — Times, temperatures and hu-
midities for conditioning and testing.

ISO 3417:1991, ARubber — Measurement of
vulcanization characteristics with the oscillating disc
curemeter.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 formulation batch mass: The aggregate mass,
in grams, of all the constituents in a formulation, with
the rubber or oil-extended rubber polymer being taken
as 100 g, or as specified in the appropriate rubber
evaluation procedure. .

3.2 batch mass: The mass of test mix prepared in
one mixing operation.

3.3 total free volume: The volume of the mixing
chamber with the rotors in place.

3.4 nominal mixer capacity: The proportion of the
total free volume which is used in the mixing process;
a value of 0,75 times the total free volume has been
found suitable for mixers with tangential rotors.

4 Compounding ingredients

The compounding ingredients required for the various
standard test formulations shall be in accordance with
national or international standards as specified in the
appropriate rubber evaluation procedure.

1) To be published. (Revision of ISO 471:1983 and ISO 1826:1981)
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5 Preparation of materials

5.1 Batch masses

5.1.1 The standard batch mass for the laboratory
mill, in grams, shall be four times the formulation
batch mass unless otherwise stated in the appropriate
rubber evaluation procedure.

NOTE 1 Smaller batch masses are used in some coun-
tries. These may not give identical results.

5.1.2 The batch mass for the internal mixer, in
grams, shall be equal to the nominal mixer capacity,
in cubic centimetres, multiplied by the compound
density.

5.1.3 The batch mass for the miniature internal
mixer, in grams, shall be equal to the nominal mixer
capacity, in cubic centimetres, multiplied by the com-
pound density.

5.2 Weighing tolerances

5.2.1 Rubber and carbon black shall be weighed to
the nearest 1g, oil to the nearest 1g or +1%
whichever is the more accurate, vulcanizing agents
and accelerators to the nearest 0,02 g and zinc oxide
and stearic acid to the nearest 0,1 g. All other in-
gredients shall be weighed to an accuracy of + 1 %.

5.2.2 For miniature internal mixer mixes, the rubber
and carbon black shall be weighed to the nearest
0,1 g, oil to the nearest 0,1 g or £ 1 % whichever is
the more accurate, sulfur and accelerators to the
nearest 0,002 g and zinc oxide and stearic acid to the
nearest 0,01 g. All other ingredients shall be weighed
to an accuracy of + 1 %.

5.3 Carbon black conditioning

5.3.1 Unless otherwise specified, carbon black shall
be conditioned, before weighing, by heating in an
oven at a temperature of 105 °C + 5 °C for 2 h. The
black shall be placed in an open vessel of suitable di-
mensions so that the depth of the black is no more
than 10 mm during conditioning. The black, con-
ditioned as above, shall be stored in a closed
moisture-proof container until it is required for mixing.

Alternatively, carbon black may be conditioned by
heating in an oven at 125 °C 4+ 3 °C for 1 h. Carbon
black conditioned in this manner may not give the
same results as that conditioned at 105 °C + 5 °C.

The conditioning temperature used shall be recorded
in the test report.

6 Mixing equipment

6.1 Mixing mill

The characteristics of a standard laboratory mill are as
follows:

Roll diameter (OD), mm 150 to 155 -
Roll length (between guides), mm 250 to 280
Speed of front (slow) roll, rom 24 + 1
Roll-speed ratio (preferably) 11,4
Clearénce between rolls (adjustable), mm 0,2t08,0
Temperature-control tolerance, °C +5

{unless otherwise

specified)

WARNING — The mill should be equipped with
suitable safety devices to protect against ac-
cidents, in accordance with national safety regu-
lations.

NOTES

2 If mills of other dimensions are used, adjustments to
batch masses and mixing cycles may be required to obtain
comparable results.

3 If the roll-speed ratio is other than 1:1,4, modifications
may be necessary to the mixing procedure to obtain com-
parable results.

The roll clearance shall be determined by means of
two lead strips 10 mm £ 3 mm in width, at least
50 mm long and 0,25 mm to 0,50 mm thicker than
the roll clearance to be measured. The lead strips shall
be inserted, one at each end of the rolls, approxi-
mately 25 mm from the guides, while a piece of
compounded rubber with a Mooney viscosity, deter-
mined in accordance with ISO 289-1, greater than
50 ML (1 + 4) at 100 °C and measuring approximately
75 mmx 75 mmx 6 mm is passing through the
centre portion of the nip. The rolls shall be at the
temperature specified for mixing. After passing be-
tween the rolls, the thickness of the lead strips shall
be measured at three separate positions with a mi-
crometer to an accuracy of + 0,01 mm. The tolerance
on roll clearance shall be + 10 % or 0,05 mm, which-
ever is the larger.

The mill rolls shall have provision for circulation of
heating or cooling media.
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