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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Starnjdards
adopted by the technical committees are circulated to the member bodies for voting! Publication s an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 7323 wap prepared by Technical Committee ISO/TC 45, Rubber_and rubber products, Subcommittee
SC 2, Testingland analysis.

This second ¢dition cancels and replaces the first edition (ISO 7323:1985), which has been revised to ypdate
the normativg references (ISO 471 and ISO 3383 have been“replaced by ISO 23529 and I1SO 17P6 by
ISO 1795). It glso incorporates the Technical Corrigendum 1S©*7323:1985/Cor.1:2003.
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Rubber, raw and unvulcanized compounded — Determination
of plasticity number and recovery number — Parallel-plate
method

WARNING — Persons using this International Standard should be familiar with normal laboratory

practice. This standard does not purport to address all of the safety problems, if any; as

its u
ensu

1 S

This |

plastigity number and recovery number of uncompounded, compoundéd and reclaimed stocks of

rubbe

NOTE
plastic
useful

2 Normative references

The fpllowing referenced documents are (indispensable for the application of this docume

refere

document (including any amendments) applies.

ISO 1

ISO 2

methqds

3 Terms and(definitions

For th

31
plasti

. It is the responsibility of the user to establish appropriate safety and health-pra
compliance with any national regulatory conditions.

cope
nternational Standard specifies a method using the parallel-plate plastometer for the detern
's and rubber-like materials.

The plasticity number and the recovery number are related to the viscoelastic properties of th

In predicting the processability characteristics, such as the{ease of forming and die swell.

hces, only the edition cited applies. For undated references, the latest edition of th

V95, Rubber, raw natural andraw synthetic — Sampling and further preparative procedure

3529, Rubber — General procedures for preparing and conditioning test pieces for

b purposes of this document, the following terms and definitions apply.

ociated with
ctices and to

hination of the
unvulcanized

e material. The

ty number is related to the flow properties and the recovery-number is related to the elastic component. These are

ht. For dated
e referenced

-
)

physical test

city number

height, in millimetres, multiplied by 100, of a cylindrical test piece of volume 2cm3 and initial height
approximately 10 mm after it has been subjected to a compressive force of 49 N for a specified time at a
specified temperature

3.2

recovery number
difference in height, in millimetres, multiplied by 100, between that of a cylindrical test piece of volume 2 cm3
and initial height approximately 10 mm after it has been subjected to a compressive force of 49 N for a
specified time at a specified temperature and that after it has been allowed to recover for a specified time at a
specified temperature after removing the force
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4 Principle

A test piece of specified volume is preheated to a specified temperature for (15 + 0,5) min and a compressive
force of (49 £ 0,5) N is applied for a specified time. The height of the test piece (the plasticity number) is

measured.

The test piece is allowed to recover at the test temperature for a specified time. The height of the recovered
test piece is measured and the difference between the two heights is taken as the recovery number.

5 Apparatus

5.1 Parallell-plate plastometer, the essential features of which are illustrated in Figure 1.

The plastome

511 Two
one plate mo

The apparaty
(49+0,5) N, i

5.1.2 Diali
that the distarn

ter shall comprise the following parts:

plates, not less than 10 mm thick and of diameter 40 mm, mounted on a stitable frame g
es with respect to the other and so that the two plates are parallel to withiny1° at all times.

s shall be designed so that a test piece between the parallel plates is subjected to a fg
hcluding the effect of the spring in the dial indicator gauge, during,the test.

ndicator gauge, calibrated in divisions of 0,01 mm, mounted<on the apparatus in such a m
ce between the plates can be determined at all times.

o that

rce of

anner

t load

plume

5.2 Oven, firculating-air type, capable of being controlled towithin 1 °C, and capable of containing the
plastometer ($ee ISO 23529).

5.3 Dial micrometer gauge, having a presser foot of diameter (25 + 2) mm actuated by a dead weigh

of (800 = 30) mN (this is required for the determination:of-recovery number).

6 Test pieces

6.1 Preparation

The test pidces shall be freecfrom air pockets, and shall be cylindrical in shape and of v
(2,00 + 0,02) gm3 (a cylinder of.diameter 16 mm and height 10 mm is appropriate). They may be pre

from either a
exclude air p

shown in Figlire 2, which\produces cylinders of the correct volume, or by means of a rotating die hav

internal diame
to the correct
suitable holde

solid or a plied sheet of unvulcanized rubber approximately 15 mm thick, care being ta
bckets in thesheet. They may be cut from the sheet either by means of two mating d

ter of approximately 16 mm. If the density is known, weighing procedures may be used to
volume: Three test pieces shall be prepared, lightly dusted with dusting powder, and placg
r so that they are not appreciably deformed before testing.

pared
en to
es as
ng an
adjust
dina

The method of preparation of the piece of unvulcanized rubber (see ISO 1795) from which the test pieces are
cut can affect the results. For comparative results, the method chosen should be rigidly adhered to. The time
between preparation of the test piece and carrying out the test shall be constant and not less than 1 h, and
shall be stated in the test report.

6.2 Number

Three test pieces shall be tested.
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1 dfal indicator gauge
2 dlal adjustment screw
3 liftlever

AN

ANV AY.

4  guide frame
5 parallel plates
6  system to give compressive force of (49 + 0,5) N

Figure 1 — Typical parallel-plate plastometer
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Dimensions in millimetres

a

Drill to app|

7 Test ca

71
temperature 3

7.2 Readin
The preferred

roximately 0,2 mm diameter.

Figure 2 — Hardened steel die for forming the test piece
(two are required)

nditions

The prgferred test temperatures are (70 = 1) °C and (100 + 1) °C.lf other temperatures between

nd 100 °C are used, they should be selected from thoségiven in ISO 23529.

s may be taken at any desired time following application of the load and removal of the
intervals are 3 min following application of the force for plasticity number and 1 min fol

removal of thg force for recovery number.

7.3 The tot
be (49 £ 0,5)

b| force on the test piece, including the effeet of the spring in the dial gauge, during the tes
N (see 5.1.1)

8 Procedure

8.1 Gener

Insert the pla
test (see 7.1)

8.2 Detern

Place the tes
27 x 21 threa

Al

stometer in the ovén-and maintain the oven and plates at the test temperature througho

nination of plasticity number

piecesbetween two pieces of release material such as Holland cloth (preferably with a cd
is/cm or finer) to prevent the test piece sticking to the plates.

room

force.
owing

t shall

ut the

unt of

Set the dial indicator gauge (5.1.2) to read zero with two thicknesses of the release material between the

plates.

Preheat the test piece at the test temperature for (15 = 0,5) min. Place the preheated test piece between the
two parallel plates, lower the weight and, after the desired time (see 7.2), read the dial indicator gauge to the
nearest 0,01 mm and record the height /4 of the test piece in millimetres.

8.3 Determination of recovery number

At the end of the compression period, after reading the dial indicator gauge, remove the force on the upper
plate and permit the test piece to recover for the desired time at the test temperature. At the end of this period,
measure the height i, of the test piece at the test temperature using the dial micrometer gauge (5.3). Record
this value as the “recovery height” in millimetres.
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