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PREFACE

This Standard was prepared by the Standards Australia Committee RU-003, Analysis and Testing of
Elastomers to supersede in part AS 1683.16—1981, Methods of test for rubber, Method 16: Natural
and synthetic rubbers—Determination of viscosity and scorch characteristics by shearing disc
(Mooney) viscometer.

The objective of this Standard is to provide manufacturers and users of elastomeric materials with a
method using a shearing-disc viscometer for measuring the Mooney viscosity of uncompounded or
compounded rubbers.

This Standard is identical with and has been reproduced from ISO 289-1:1994, Rubber,
unvulcanized—Determinations using a shearing-disc viscometer, Part 1: Determination of Mooney
viscosity.

The term ‘informative’ has been used in this Standard to define the application of the annex to which
it applies. An ‘informative’ annex is only for information and guidance.

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 part of ISO 289’ 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 Australian Standard

ISO AS

471 Rubber—Standard temperatures, 1683 Methods of test for elastomers
humidities and times for the 1683.20  Method 20: Standard temperatures,
conditioning and testing of test pieces humidities and times for

conditioning and testing

1795 rubber, raw, natural and synthetic— —
Sampling and further preparation
procedures

2395 Rubber test mixes—Preparation 1683.19  Method 19: Preparation, mixing and
mixing and vulcanization— vulcanizing of rubber test mixers—
Equipment and procedures Equipment and procedures
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ISO

6508 Metallic materials—Hardness test—
Rockwell test (scales A-B-C-D-E-F-
G-H-K)
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1 Scope

This part of ISO 289 specifies a method of use of a
shearing-disc viscometer for measuring the Mooney
viscosity of uncompounded or compounded rubbers.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 289. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 289 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid International
Standards.

ISO 471:1983, Rubber — Standard temperatures, hu-
midities and times for the conditioning and testing of
test pieces.

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

ISO 2393:1994, Rubber test mixes — Preparation,
mixing and vulcanization — Equipment and pro-
cedures.

ISO 6508:1986, Metallic materials — Hardness test
— Rockwell test (scales A-B-C-D-E-F-G-H-
K).
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ISO/TR 9272:1986, Rubber and rubber products —
Determination of precision for test method
standards.

3 Principle

The torque which has to be applied under specified
conditions in order to rotate a metal disc in a cylindri-
cal chamber formed from mating dies filled with rub-
ber is measured. The resistance offered by the rubber
to this rotation is expressed in arbitrary units as the
Mooney viscosity of the test piece.

4 Apparatus

The essential parts of the apparatus (see figure 1) are:
a) two dies to form a cyclindrical cavity;

b) a rotor;

¢} a means for maintaining the dies at a constant
temperature;

d) a means for maintaining a specified closure
pressure;

e) a means for rotating the rotor at constant angular
velocity;

f) a means for indicating the torque required to ro-
tate the rotor.

The rotor and die cavity have the dimensions shown
in table 1.
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Table 1 — Dimensions of essential parts of the

apparatus
Dimensions in millimetres

Dimension Value
Rotor diameter 38,10 £ 0,03
Rotor thickness 5,54 + 0,03
Die cavity diameter 50,9 + 0,1
Die cavity depth 10,59 + 0,03

NOTE 1 Normally, a rotor with these dimensions is called
a large rotor.

It is permissible to use a smaller rotor where high
viscosity makes this necessary. This small rotor shall
have the same dimensions as the large rotor except
that the diameter shall be 30,48 + 0,03. Results ob-
tained with the small rotor are not identical with those
obtained using the large rotor.

4.1 Dies

The two dies forming the cavity shall be formed from
non-deforming unplated hardened stee! of minimum
Rockwell hardness 60 HRC (see ISO 6508). The di-
mensions of the cavity are given in figure 1 and shall
be measured from the highest surfaces.

For good heat transfer, each die should preferably be
made from only one piece of steel. The surfaces shall
have radial V-grooves on the flat surfaces to prevent
slippage. The grooves shall be spaced radially at 20°
intervals and shall extend from an outer circle of di-
ameter 47 mm to an inner circle of diameter 7 mm for
the upper die and to within 1,5 mm of the hole in the
lower die; each groove shall form a 90° angle in the
die surface with the bisector of the angle perpendic-
ular to the surface and shall be 1,0 mm +£ 0,1 mm
wide at the surface (see figure 2).

4.2 Rotor

The rotor shall be fabricated from non-deforming un-
plated hardened steel of minimum Rockwell hardness
60 HRC. The rotor surfaces shall have rectangular-
section grooves 0,80 mm + 0,02 mm wide, of uni-
form  depth 0,30 mm + 0,06 mm and spaced
1,60 mm + 0,04 mm apart (distance between central
axes). The flat surfaces of the rotor shall have two
sets of such grooves at right angles to each other (see
figure3). The edge of the rotor shall have vertical
grooves of the same dimensions. The large rotor shail
have 75 vertical grooves and the small rotor shall have
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80. The rotor is fastened at right angles to a shaft
having a diameter of 10 mm = 1 mm and a length
such that, in the closad die cavity, the clearance
above the rotor dces not ciffer from that below by
more than 0,25 mm. The rotor shaft shall bear en the
spindle which turns the rotor shaft, not on the wall
of the die cavity. The clearance at the point where the
rotor shaft enters the cavity shall be small enough to
prevent rubber leaving the cavity. A grommet, O-ring
or other sealing device may be used as a seal at this
point.

The eccentricity or runout of the rotor while turning in
the viscometer shall not exceed 0,1 mm.

The angular velocity of the rotor shall be
0,208 rad/s £ 0,002 rad/s (2,00 r/min & 0,02 r/min).

4.3 Heating device

The dies are mounted on, or form part of, platens
equipped with a heating device capable of maintaining
the temperature of the platens and that of the dies to
within + 0,5 °C of the test temperature. After in-
sertion of the test specimen the devices shall be ca-
pable of returning the temperature of the dies to
within + 0,5 °C of the test temperature within 4 min.

NOTE 2 Older machines may not comply with these re-
quirements and may give less reproducible results.

4.4 Temperature-measurement system

4.4.1 The test temperature is defined as the
steady-state temperature of the closed dies with the
rotor in place and the cavity empty. This temperature
is measured by two thermocouple measurement
probes, which can be inserted into the cavity for this
purpose as shown in figure4. These measurement
probes are also used to check the temperature of the
test specimen as described in 7.2.

4.42 In order to control the supply of heat to the
dies, a temperature sensor shall be present in each
die to measure the die temperature. The sensor shall
be located for the best possible heat contact with the
dies, i.e. heat gaps and other heat resistance shall be
excluded. The axes of the sensors shall be at a dis-
tance of 3 mm to 5 mm from the working surface of
the dies and 15 mm to 20 mm from the rotational axis
of the rotor (see figure 1).

4.4.3 Both the thermocouple measurement probes
and the temperature sensors shall be capable of indi-
cating temperature to an accuracy of + 0,25 °C.
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