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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.
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INTERNATIONAL STANDARD ISO 289-2:2020(E)

Rubber, unvulcanized — Determinations using a shearing-
disc viscometer —

Part 2:
Determination of pre-vulcanization characteristics

WARNING 1 — Persons using this document should be familiar with normal laboratjry practice.
This|document does not purport to address all of the safety problems, if any, associated with its
use. |tis the responsibility of the user to establish appropriate safety and health pradtices and to
determine the applicability of any other restrictions.

WARINING 2 — Certain procedures specified in this document might invelve the use or generation
of substances, or the generation of waste, that could constitute a lecal’environmental hazard.
Reference should be made to appropriate documentation on safe handling and dispospl after use.

1 Scope

This | document specifies a method for determining -the pre-vulcanization charagteristics of
compounded rubber.

The pre-vulcanization characteristics determined by ‘this method provide a means of estjmating how
long fompounded rubber can be maintained at high‘temperatures and remain processable

2 ormative references

The following documents are referred.to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited|applies. For
undafed references, the latest edition of the referenced document (including any amendments) applies.

ISO P89-1, Rubber, unvulcdnizéed — Determinations using a shearing-disc viscometer| — Part 1:
Deteffmination of Mooney viscosity

3 Terms and definitions

For the purposeg of this document, the following terms and definitions apply.

ISO ajnd [EGaintain terminological databases for use in standardization at the following addresses:

— IB0-Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1

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: It is expressed in minutes.

© IS0 2020 - All rights reserved 1
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4 Principle

The test con

sists 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.

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 Al

7 Prepary

Prepare the
procedure fq

8 Test temperature

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

9 Procedure

ation of test specimen

two discs comprising the test specimen from a sheet of rubber compound, using the
r preparation of test pieces described in ISO 289-1.

Use the profedure described in ISO 289-1. The pretheating time shall be 1 min, and the test|shall
be continued until the viscosity reaches the specified number of units above the minimum. When a
large rotor is used, the increase is specified as.five units and when a small rotor is used, the incyease

is specified
respectively

as three units. The corresponding pre-vulcanization times are designated tg; and t;,
A typical trace obtained with.the large rotor is shown in Figure 1.

© IS0 2020 - 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 PFrecision
See Annéx B.

11 Testreport
The test report shall include the following information:
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 document, i.e. [SO 289-2:2020;

© IS0 2020 - All rights reserved 3
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d) a description of the apparatus used, including the model used, the manufacturer of the apparatus
and the rotor size (large or small),

e) testdetails:
1) the test temperature;
2) the die-closing force, if other than 11,5 kN;
3) details of any procedures not specified in this document;

f) testresults:

1) the minimum viscosity, in Mooney units;
2) the pre-vulcanization or scorch time (¢5 or t3), in minutes;

g) date(s) of test.
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Annex A
(informative)

Calibration schedule

Inspection

was ¢arried out in the “as-received” condition or after rectification of any abnormality or f

It sh

e any calibration is undertaken, the condition of the items to be calibrated shall be/asgertained by
ction and recorded in any calibration report or certificate. It shall be reported whether calibration

hult.

hll be ascertained that the apparatus is generally fit for the intended-purpose, ifjcluding any

paraimeters specified as approximate and for which the apparatus does not thereforel need to be

form

hlly calibrated. If such parameters are liable to change, then the needfor periodic ch

writtlen into the detailed calibration procedures.

A2

Verif

frequ

Schedule

indivjidual laboratory, using ISO 18899 for guidance.

The dalibration schedule is given in ISO 289-1.

© ISO
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cation/calibration of the test apparatus is a mandatery part of this document. However, the
ency of calibration and procedures used are, unless otherwise stated, at the discfetion of the
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Annex B
(informative)

Precision

B.1 General

The following interlaboratory test programme (ITP) was carried out in 2018.

All calculat:lons to provide repeatability, day-to-day repeatability and reproducibility,-values [were
performed in accordance with ISO 19983. Precision concepts and nomenclature are also given in
1SO 19983.

B.2 Precision results from the ITP

B.2.1 Programme details

The ITP was organized and conducted by Hari Shankar Singhania Elastomer and Tyre Research
Institute (HASETRI) in 2018. Compounds were prepared by HASETRI and sent to all 16 participating
laboratories

A total of tHree compounds were used in the test, i.e. SBR 1502, NBR and EPDM. The samples [were
designated ds sample A, sample B and sample C. For the détails of the compounding of the materialls, see
Table B.1.

Table B.1 < Compounding

Number of parts by mass

Ingredient
Sample A Sample B Sample C

SBR (1502) 100
NBR (ACN content 31 % - 35 %) 100
EPDM 100
HAF carbon black (N 330) 62
FEF carbon Hlack (N 550} 40 70
Zinc oxide_ white seal 3 3

Zinc oxide_rpbber\grade

Stearic acid 2 1 1
Antioxidant (6PPD)?2
Paraffinic oil 7
Naphthenic oil 4
Accelerator (MBTS)P 0,5
Accelerator (TMTD)¢ 1,5
a2  N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine.

b Dibenzothiazole disulfide.
¢ Tetramethylthiuram disulfide.

d  N-cyclohexyl-2-benzothiazole sulfenamide.

€ N- tert-2-butyl-benzothiazole sulfenamide.

6 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=623998bdf944b55bccffa507d5f8a413

ISO 289-2:2020(E)

Table B.1 (continued)

. Number of parts by mass
Ingredient
Sample A Sample B Sample C
Accelerator (CBS)d 2
Accelerator (TBBS)¢ 1
Sulfur (soluble) 1,5 1,5
Sulfur (insoluble) 1,75
Total 172,75 151,5 184,5

a

b

C

d

zZ zZ = O

e

-1 3-dimethylbutyl)-N'-phenyl-p-phenylenediamine
ibenzothiazole disulfide.

etramethylthiuram disulfide.
-cyclohexyl-2-benzothiazole sulfenamide.

- tert-2-butyl-benzothiazole sulfenamide.

The 4
and
each

The 1
preci

est pieces were provided as discs with a diameter of 50,0 mm and thickness of 6 mm.

Table B.2 — Overview of the testprogramme

Test condition
°C/min
MS135

Test 1: 135 °C/60 min
MS115

Test 2: 115 °C/90 min
MS135

Test 1: 135 °C/60 min
MS115

Test 2: 115 °C/90 min
MS135

Test 1: 135 °C/60 min
MS115

Test 2: 115 °C/90 min

Test method Compound

Sample A

ISO 289-2 Sample B

Sample C

Conditioning

he measurement of the test samples were in accordance with thiscdocument. Two t¢st pieces for
sample material for week 1 and 2 were used. An overview of thetest program is found|in Table B.2.

jumber of laboratories on which precision data for each property is based is given in[the tables of
sion results (Tables B.3 and B.4). The number of participating laboratories as noted in|these tables

is theTmal number atter 1dentilying certaln laboratory values as outliers.

The ITP testing was conducted over a period of two sequential weeks. On a specified day in each of
these two weeks, two individual measurements were performed on all three materials. The test result
of each week is the two individual measurements. All analysis was conducted on the basis of these test
results.

The participating laboratories were encouraged to use single competent operator for this ITP: The aim
of the use of different test pieces and the repetition over two test weeks was to include such normal
variation sources in the final or pooled combined database. Thus, the precision values represent more
reliable and realistic values compared to the usual ITP results which constitute a "single point in time"
estimate of precision.
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