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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedt
described in
different tyy
editorial rul

Attention is
patent right
any patentr
on the ISO li

Any trade n
constitute a

For an expl]
assessment,
Barriers to 'l

The commit
SC 2, Testing

This second
revised. The

a calibrd
a precis
the intr

the layo
agreemg

ISO 289 con
using a sheaf

Part 1: [}

res used-to r‘nvn]np this document and thase intended for its further maintenanc

the ISO/IEC Directives, Part 1. In particular the different approval criteria neededd
es of ISO documents should be noted. This document was drafted in accordance,wit
es of the ISO/IEC Directives, Part 2. www.iso.org/directives

drawn to the possibility that some of the elements of this document may be the subj
5. SO shall not be held responsible for identifying any or all such paténtrights. Detd
ghts identified during the development of the document will be in the)lntroduction a1
5t of patent declarations received. www.iso.org/patents

ime used in this document is information given for the conyenience of users and dosg
1 endorsement.

anation on the meaning of ISO specific terms andjexpressions related to confol
as well as information about ISO’s adherence to the WTO principles in the TecH
'rade (TBT), see the following URL: Foreword - Supplementary information

and analysis.

edition cancels and replaces the first edition (ISO 289-2:1994), which has been techn
following changes have been incorporated:

tion schedule has been added in Annex A;
on clause has been moved to Annex B;
ductory statementsoncerning safety and environmental caution have been added;

ut of the test report clause has been changed in accordance with ISO/TC 45/SC 2 in{
ents.

cists of the following parts, under the general title Rubber, unvulcanized — Determing
'ing-discViscometer:

etermination of Mooney viscosity

are
r the
h the

bet of
ils of
nd /or

S not

'mity
nical

Lee responsible for this document is ISO/TC 45;'Rubber and rubber products, Subcomnpittee

ically

ernal

tions

Part 2: Determination of pre-vulcanization characteristics

polymerized SBR

Part 4: Determination of the Mooney stress-relaxation rate

Part 3: Determination of the Delta Mooney value for non-pigmented, oil-extended emulsion-

© ISO 2016 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=b6b7a85e44c5f8a14abf4100bd6d4eb9

INTERNATIONAL STANDARD

ISO 289-2:2016(E)

Rubber, unvulcanized — Determinations using a shearing-

dis

c viscometer —

Part 2:
Determination of pre-vulcanization characteristics
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pre-vulcanization time
scorch time
time including warm-up time, for the viscosity to increase by a specified amount from the minimum value

Note 1 to entry: Expressed in minutes.

4 Principle

The test consists of determining how the Mooney viscosity of the rubber compound changes with
running time at a specified temperature relevant to the process for which the compound is to be used.
The time at which the Mooney viscosity has increased by a specified number of units is recorded.
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5 Apparatus

The apparatus specified in ISO 289-1 shall be used. It is permissible to use the small rotor for high-
viscosity compounds.

6 Calibration schedule

See Annex A.

7 Preparation of test specimen

Prepare the|l two discs comprising the test specimen from a sheet of rubber compound,-using the
procedure fgr preparation of test pieces described in ISO 289-1.

8 Test temperature

Choose a tesft temperature relevant to the process for which the compound is te-be’used.

9 Procedure

Use the profedure described in ISO 289-1. The pre-heating time, shall be 1 min, and the test|shall
be continued until the viscosity reaches the specified number @fjunits above the minimum. When a
large rotor is used, the increase is specified as five units and when a small rotor is used, the incfease
is specified|as three units. The corresponding pre-vulcaitization times are designated t5 and t3,
respectively] A typical trace obtained with the large rotor.is shown in Figure 1.

2 © IS0 2016 - All rights reserved
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Figure 1 — Determination:of the pre-vulcanization or scorch time using the large rotor
(increase in viscosity = 5 units)

10 Precision

See Annex B.

11 Test report

Tht S alkalls Ladao +lo £.11 H Y 43
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a) sample details:
1) full description of the sample and its origin;
2) details of compounded rubbers, if applicable;
b) details of the preparation of the test pieces,
c) areference to this part of ISO 289, i.e. ISO 289-2;

d) a description of the apparatus used, including the model used, the manufacturer of the apparatus
and the rotor size (large or small),

© IS0 2016 - All rights reserved 3
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f)

g)

test details:

1) the test temperature;

2) the die-closing force, if other than 11,5 kN;

3) details of any procedures not specified in this part of ISO 289;
test results:

1) the minimum viscosity, in Mooney units;

et acs

2 the yyyyyy leanigation v oo dipan (#0 A £ 3 1
Fe—vhrtatZationo-Stotren~ine(t5 o3 Hhttes

date(s) of test.
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Annex A
(normative)

Calibration schedule

-2:2016(E)

A.1 Inspection

Beforfe any calibration is undertaken, the condition of the items to be calibrated shall be asrertained by
inspdction and recorded in any calibration report or certificate. It shall be reported whether calibration
was ¢arried out in the “as-received” condition or after rectification of any abnormality or fault.

It shall be ascertained that the apparatus is generally fit for the intended-purpose, ifjcluding any
paraeters specified as approximate and for which the apparatus does not thereforel need to be
formally calibrated. If such parameters are liable to change, then the needfor periodic ch¢cks shall be
writtlen into the detailed calibration procedures.

A.2 |Schedule

Verif]cation/calibration of the test apparatus is a mandatory part of this Internationpl Standard.
Howg¢ver, the frequency of calibration and procedurges“used are, unless otherwise stated, at the
discretion of the individual laboratory, using ISO 18899 -for guidance.

The dalibration schedule is given in ISO 289-1.

© IS0 2016 - All rights reserved 5
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Annex B

(informative)

Precision results from an interlaboratory test programme
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g interlaboratory test programme (ITP) was initially carried out in 1987.

precision results are given'in*Table B.1.

bns to provide repeatability and reproducibility values were performed in accordance with
[1]. Precision concepts and nomenclature are also given in ISO/TR 9272.

5t pieces of the following compounded rubbers were sent to all:participating laboratgries:
(CR), EPDM (highly loaded), fluororubber (FKM) and SBR’, 1500 including 50 parts per
iss of rubber) N550 black®.

fation characteristic determinations (single measurement) were made on two sepprate
pek apart), one determination on each day. The test conditions were as follows: for CR and
bunds 120 °C and the small rotor; for FKM compaetnd 150 °C and the large rotor; for SBR
70 °C and the small rotor. A total of 16 laboratories participated.

responds to a type 1 precision evaluation)with no preparation or processing steps in the

1) Designation according to ASTM D1765-89, Standard classification System for carbon blacks used in rubber

products.
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Table B.1 — Precision of pre-vulcanization characteristic determinations

Within lab Between lab
Rubber material Average
r | ) R | (R)
Minimum viscosity (Mooney torque units)
SBR 22,0 1,03 4,70 3,06 13,9
CR 22,3 1,28 5,75 4,96 22,2
FKM 46,1 2,81 6,11 7,20 15,6
EPDM 60,3 1,94 3,23 11,10 18,4
Pooled values 37,7 1,88 4,99 7,23 19,2
Pre-yulcanization time (min)
SBR 5,23 0,34 6,41 2,55 48,8
CR 14,80 1,82 12,30 7,55 50,9
FKM 8,97 1,27 14,20 3,88 43,3
EPDNI 20,80 5,32 25,50 11,60 55,5
Pooled values 12,50 2,89 23,10 7,28 58,1
B.3.21 The symbols used in Table B.1 are defined as follows:
r repeatability (in Mooney units);
() repeatability (in percent of mean level);
R reproducibility (in Mooney units);
(R) reproducibility (in percent of mean level).
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