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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of nationa

| 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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO documents should be noted. This document was drafted in accordance with the editorial

rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t

e
patent(s). I$O takes no position concerning the evidence, validity or applicability of any claitn

rights in regpect thereof. As of the date of publication of this document, ISO had noteceived

patent(s) which may be required to implement this document. However, implementers are cay
this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

Any trade

constitute gn endorsement.

For an expl
related to
Organizatig

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

pxXpressions
Yorld Trade
pword.html.

This documlent was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Sul
SC 3, Raw nlaterials (including latex) for use in the rubberdindustry.

This sixth eldition cancels and replaces the fifth edition (ISO 2930:2017), which has been technic
The main clhanges are as follows:

subclay

se 5.4, “Laboratory mixing mill”, has been updated;

subclay
free tis

se 5.7 has been updated,‘replacing “Tissue paper, as described in ISO 2007” by “Ble
sue paper, of approximately 27 g/m?”.

Any feedba

complete liting of these bediés can be found at www.iso.org/members.html.

bcommittee

lly revised.

hched, acid-

ck or questions on this document should be directed to the user’s national standajrds body. A
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International Standard

ISO 2930:2024(en)

Raw, natural rubber — Determination of the plasticity
retention index (PRI)

WARNING — Persons using this document should be familiar with normal laboratory practice. This
document does not purport to address all of the safety problems, if any, associated with its use. It is
the responsibility of the user to establish appropriate safety and health practices and to determine
any national regulatory conditions applicable before use.

1 Scope
This docum

The PRI is
thermal ox
absolute clg

2 Norm

The followi
requiremen

the latest edlition of the referenced document (including any.aimendments) applies.

ISO 1795, R
ISO 2007, R
ISO 2393, R
1SO 23529:2

3 Terms

For the pur
ISO and IEC

IECEle

[SO Online browsing platform: available at https://www.iso.org/obp

ent specifies a method to determine the plasticity retention index (PRI) ofraw natury

q measure of the resistance of raw natural rubber to thermal oxidation. A high r¢
dation is shown as a high value of the index. PRI is not an absolute value and can
ssification of plasticity number of different natural rubber after oxidation.

ative references
hg documents are referred to in the text in such a way that some or all of their content
ts of this document. For dated references, only the edition cited applies. For undated
ibber, raw natural and raw synthetic — Sampling and further preparative procedures
ibber, unvulcanized — Determination of plasticity — Rapid-plastimeter method

Libber test mixes — Preparation, mixing and vulcanization — Equipment and procedure

016, Rubber — General proceduresfor preparing and conditioning test pieces for physical

and definitions
poses of this document, the following terms and definitions apply.

maintain terminology databases for use in standardization at the following address

Ctropedia: available at https://www.electropedia.org/

3.1

al rubber.

psistance to
not give an

constitutes
references,

5

lest methods

PS:

plasticity number
measure of plasticity, based upon the height of a test piece after being subjected to deformation under
specified conditions of compressive force, time and temperature

[SOURCE: ISO 1382:2020, 3.359]

3.2

plasticity retention index

PRI

ratio of the plasticity number (3.1) measured after air-oven ageing for 30 min at 140 °C to the plasticity
number before oven ageing

[SOURCE: ISO 1382:2020, 3.360]

© IS0 2024 - All rights reserved
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4 Principle

The rapid plasticity numbers of unaged test pieces and test pieces aged by heating in an oven at 140 °C for
30 min are determined using a parallel-plate plastimeter with a platen of diameter 10 mm, following the
procedure specified in ISO 2007.

The PRI is the ratio of the rapid plasticity numbers before and after the heating multiplied by 100.

5 Apparatus

The usual laboratory apparatus and, in particular, the following shall be used.

10 mm dian

5.4 Labo
the require

— roll diameter: 150 mm to 250 mm;
— linear gpeed of back (fast) roll: (14,6 = 0,5) m/min;
— roll spged ratio: 1:1,4;

— temperpture: (27 £ 3) °C;

— roll length between guides: (265.£15) mm.

5.5 Oven

The tern
of 30 m

that of
The air

NOTE Al

5.6 Light

Following insertion of the tray plus dishes into the oven, the temperature of the oven shall j

ness gauge, having a scale graduated in unit divisions of 0,01 mm,fitted with a flg
neter and operating with a pressure of (20 + 3) kPa.

fatory mixing mill, priority to the following characteristics, or minimally in conf
ments of ISO 2393.

| meeting the following requirements at 140 °C.
hperature in the vicifiity of the test pieces shall be controllable to within 0,5 °C oy
in.

the tray plus'dishes increase, to within 1 °C of the set temperature within 5 min.
shall be.changed 10 times per hour. Alternatively, the air flap of the oven should be set aj

dditienal information on the air change in an oven is given in Annex A.

broximately
t pieces, as

t contact of

rmity with

rer a period

ecover, and

semi-open.

weight aluminium dishes and tray, with a low thermal capacity.

A suitable size of either a tray or dishes, or both, should be used depending on the size of the oven.

5.7 Bleached, acid-free tissue paper, of approximately 27 g/m?, or cigarette paper of 22 g/m? to 26 g/

m? cut into

two equal pieces (approximately 30 mm x 45 mm).

© IS0 2024 - All rights reserved
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6 Procedure

6.1 Preparation of test pieces

Homogenize the raw rubber as specified in ISO 1795. Take a test portion of (20 * 2) g from the homogenized
piece and pass twice (doubling the sheet between passes) between the rolls of the mill (5.4) at (27 = 3) °C.
Then, immediately double the sheet, which shall be uniform in texture and free from holes, and press the two
halves smoothly together by hand, avoiding the formation of air bubbles and running with the nip adjusted
so that the final sheet thickness is (3,4 + 0,2) mm.

In order to obtain a smooth sheet from an old rubber, three passes can be necessary. In which case, this shall

be stated in the test report.

Cut the test{pieces, as specified in ISO 2007, from the doubled sheet with the punch (5.2), and m

thickness
these testp

The prepar
affected by
with the ru
are not obt4

6.2 Ageil

Before star
for at least

To ensure t
would caus

Place the te
and start ti
the dishes 3
is quickly r¢

After (30
standard la

6.3 Dete

Carry outin
platen of 10

The laborat

These dete

ith the gauge (5.3) until six pieces are obtained with a thickness of (3,4 £ 0,2) mm, Rand
eces into sets of three: one set for testing before ageing and the other for testing)after

htion of test pieces, as described in this subclause, shall be carried out withcare, sin
the sheet thickness. The required nip setting shall be ascertained by a preliminary ty
bber and with the mill. If six test pieces of the required thickness as’described in th
lined, a fresh doubled sheet shall be prepared.

g

fing the ageing process, check the temperature of the oven (5.5) to ensure that it has
b min.

hat all test pieces are aged at the correct temperature, the oven shall not be overlog
e a marked and prolonged decrease in temperature and upset temperature uniformit

5t pieces for ageing test on the dishes in theitray. Quickly insert the tray (5.6), close th
ing once the oven temperature has reached 140 °C % 0,5 °C. Care shall be taken to
nd tray are arranged within the calibrated region of the oven. Check if the correct t
poained and maintained (5.5).

pasure their
omly divide
hgeing.

e the PRI is
ial. It varies
s subclause

been stable

ded, as this
y (see 5.5).

e oven door
ensure that
emperature

0,25) min, remove the tray from the oven and the dishes from the tray. Allow theimn to cool to

boratory temperature.

rmination of plasticity

triplicate the rapid plasticity determination, as specified in ISO 2007, using the equip
mm diametep, as specified in 5.1, first on the unaged test pieces and then on the aged

ory tempepature shall be in accordance with ISO 23529:2016, 5.1.

'minations shall normally be made at least 0,5 h and no more than 2 h after ageir

condition t

[ment with a
test pieces.

1g, with the
inations on

lrat the test pieces have been allowed to cool to room temperature. Plasticity detern
unaged and aged test pieces should preferably be made concurrentty using the same type of paper. The rapid

plasticity number shall be read to the nearest 0,5 unit (1 unit corresponds to 10 pm).

7 Expression of results

Use the median values of the rapid plasticity numbers of the three unaged and three aged test pieces to
calculate the plasticity retention index, PRI, from Formula (1):

n

PRI =
n

aged 100

unaged

© IS0 2024 - All rights reserved
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where

Nageq  is the aged rapid plasticity number;
Nynaged 1S the unaged rapid plasticity number.

Round the result to the nearest whole number.

8 Precision

See Annex B.

9 Testreport

The test regort shall include the following information:

a) arefergnce to this document, i.e. ISO 2930:2024;

b) all detdils necessary for identification of each sample tested;

c¢) the meflian rapid plasticity number for the unaged test pieces and for, the aged test piecef from each
sampleltested;

d) the PRI|for each sample tested;
e) the datg of the test;

f) any operations not included in this document or other(international Standards to which reference is
made, dnd any operations regarded as optional.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Air change in an oven for PRI determination

A.1 Background

The air change in an oven for PRI determination is one of the conditions to be controlled. An optimum

air flow caf guarantee a good heat distribution and ensure that the samples are aged evenly
n alternative for the existing air flow requirement was conducted in 2016, usingthe
1 this document. The main objective in this study was to provide a practical option f

determine ¢
described il
to control t

The study ¥
result was
determinat

Three cond
of an oven'’s

a) fully clgsed;

b) fully open;

c) semi-open.

Results obtpined from each of the above conditions-were then compared with the results obf

10 air chan
significant

A.2 Resy

e air change in the oven.

on, the median plasticity number was calculated from three unagedand three aged

tions were studied, as an alternative to the requirement of 10 air' changes per hour. T
air flap are positioned as follows:

bes per hour. The results obtained were.analysed using a t-test to determine wheth
lifference between the conditions with respect to their average PRI values.

Its

A.2.1 General

For each of
of the oven
are given in

The conditi

per hour, whereby<there are no significant differences between the averages of PRI results be

conditions.

Table A.1.

pn of a s€émi-open oven’s air flap was found to be comparable with the results of 10

vas conducted using four types of materials with different plasticity rétention indiq
faken as an average of 10 replicate determinations carried out for two days. For ea

the four materials.tested, the p-value results for the analysis of 10 air changes per hot
5 air flap condjtion at an a level of 0,05 and average PRI for each oven’s air change 1

A study to
procedures
br the users

es. The test
ch replicate
fest pieces.

he openings

ained from
b1 there is a

ir with each
equirement

air changes
tween both

General sta

A D) J_A_D D
A.4.4 dIU A.4.O.

L. L . .
termentts for the use of the p=vatueanmd o tevelare giverrim

© IS0 2024 - All rights reserved
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Table A.1 — Average PRI and p-value of test for air change control in an oven

Air change requirement in oven
M . 10 air changes Oven’s air flap condition
aterial
per hour Fully closed Fully open Semi-open
Average PRI Average PRI p-value Average PRI p-value Average PRI p-value

C 61 53 0,0133 55 1,98 x 105 61 0,1310

D 68 62 0,0125 64 9,67 x 108 69 0,664 8

E 61 55 0,0318 57 1,04 x 10-5 62 0,327 6

F 70 63 0,026 7 65 4,04 x 104 68 0,382 8
A.2.2 p-value
The p-valuq is the probability when assuming the null hypothesis is true. If the p-value is less|than (or equal
to) a, then the null hypothesis is rejected in favour of the alternative hypothesis. However;-if the p-value is
greater thap a, then the null hypothesis is not rejected.
The null hypothesis is the hypothesis that there is no significant difference betweén specified populations.

An alternat

A.2.3 Alphalevel

The alpha l¢
as significa

2]

ve is the hypothesis used in hypothesis testing that is contrary te‘the null hypothesi

vel, a, is the probability of rejecting the null hypothesis when it is true. Alpha levels, also denoted
hce levels, are used in hypothesis tests.

© IS0 2024 - All rights reserved
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Annex B
(informative)

Precision statement for plasticity retention index

B.1 Background

An interlaboratory test programme (ITP) to determine the precision of the method specified in this
document vyas conducted in 2014, using the procedures and guidelines described in [SO/TR 9272.

The ITP wap conducted on two types of material with different plasticity retention indices

Twelve labgratories participated in the ITP and a type 1 precision was evaluated»The test| result was
taken as the average of five replicate determinations carried out on each of two separate test days and the
precision cdlculated using these average values (one for each test day) as the testiresults. For each replicate
determinatjon, the median plasticity number was calculated from three unagéd;and three aged fest pieces.

The precisipn results obtained by this ITP should not be applied to acceptance or rejection testing of any
group of mdterials or products without documentation that the results-obtained from the ITP acfually apply
to the prodiicts or materials tested.

B.2 Predision results

B.2.1 General

For each of{the two materials tested, the precision\results are given in Table B.1. General stafements for
the use of the precision results are given in B.2,2*and B.2.3. They are given in terms of both the absolute
precision, rfand R, and the relative precision, (r).and (R).

Table B.1 — Precision for plasticity retention index

Within laboratory Between laboratories Number of
Materijal Average PRI .
s, r r Sp R (R) labpratories
Material A 76 0,78 2,22 291 1,99 5,64 7,39 12
Material B 81 0,79 2,23 2,76 1,77 5,01 6,21 12

Key

s, within-Igboratory.standard deviation (in measurement units)

r

r  repeatabjlity (ifpmreasurement units)

(r) repeatabijlityy(in percentage of average value)

sp between-laboratory standard deviation (in measurement units)

R reproducibility (in measurement units)

(R) reproducibility (in percentage of average value)

B.2.2 Repeatability

The repeatability, or local domain precision, for each material is given in Table B.1. Two single average test
results obtained in the same laboratory (by the proper use of this document) that differ by more than the
tabulated values for r, in measurement units, and (r), in percentage, should be considered as suspect, i.e. to
have come from different populations, and should suggest that some appropriate investigative action be taken.

© IS0 2024 - All rights reserved
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