INTERNATIONAL ISO
STANDARD 24023-2

First edition
2020-05

Plastics — Plasticized poly(vinyl
chloride) (PVC-P) moulding and
extrusion materials <

Part 2:
Preparation oftést specimens and
determination of properties

Plastiques — Matériaux a base de poly(chlorure de vinyle)|plastifié
(PVC-P) pour motilage et extrusion —

Partie 2: Pxeparation des éprouvettes et détermination des|propriétés

Reference number
1SO 24023-2:2020(E)

©1S0 2020


https://standardsiso.com/api/?name=7aee86545f8a735da3489ed26756eb1c

ISO 24023-2:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=7aee86545f8a735da3489ed26756eb1c

1SO 24023-2:2020(E)

Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 iv
1 S0P ... 1
2 NOIIMATIVE FEFEIEINCES ..........oooooooeeeeeeeeeee oo 1
3 Terms aNd AefINETIONIS ... s 2
4 Preparation Of teST SPECIIMIEIIS. ...t

4.1 General ..
4.2  Treatment of the material before moulding
4.3 Compression moulding

5 Conditioning of teSt SPECIMENS ... ]
6 Determination Of PrOPeIties. ... e eeeeeseee e e 3

Annex A (normative) Detailed description of the preparation of test specimens...........foe. 5

© 1S0 2020 - All rights reserved iii


https://standardsiso.com/api/?name=7aee86545f8a735da3489ed26756eb1c

ISO 24023-2:2020(E)

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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Plastics — Plasticized poly(vinyl chloride) (PVC-P)
moulding and extrusion materials —

Part 2:
Preparation of test specimens and determination of

p

1

operties

Scope

Thi
in
ha
bef

Thi
for
test

Thd

wide use for, or of particular significance to, these moulding and extrusion materials are al

int

2

Thd
con
und

ISO
ISO
ISO

ISO
plag

ISO

:1etermining the properties of PVC-P moulding and extrusion materials. {t gives the requir

5 document specifies the methods of preparation of test specimens and thétest methods

dling test materials and for conditioning both the test material before,nfoulding and the
re testing.

5 document gives procedures and conditions for the preparatién of test specimens and {
measuring properties of the materials from which these specimens are made. It lists pro
methods which are suitable and necessary to characteriZe PVC-P moulding and extrusior

properties have been selected from the general testamethods in ISO 10350-1. Other test

his document, as are the designatory properties‘specified in ISO 24023 (all parts).

Normative references

following documents are referred-to in the text in such a way that some or all of th
Stitutes requirements of this doctiment. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

176, Plastics — Determindtion of loss of plasticizers — Activated carbon method
291, Plastics — Standard atmospheres for conditioning and testing
293, Plastics — Compression moulding of test specimens of thermoplastic materials

458-2, Plastics-— Determination of stiffness in torsion of flexible materials — Part 2: Ap
ticized compounds of homopolymers and copolymers of vinyl chloride

527-1,Plastics — Determination of tensile properties — Part 1: General principles

to be used
ements for
specimens

brocedures
berties and
materials.

methods in
o included

bir content
pplies. For
[s) applies.

blication to

ISO

527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for md

ulding and

extrusion plastics

[SO 868, Plastics and ebonite — Determination of indentation hardness by means of a durometer (Shore
hardness)

ISO 1183-1, Plastics — Methods for determining the density of non-cellular plastics — Part 1: Immersion
method, liquid pycnometer method and titration method

ISO
ISO

2818, Plastics — Preparation of test specimens by machining

3451-5, Plastics — Determination of ash — Part 5: Poly(vinyl chloride)

ISO 10350-1, Plastics — Acquisition and presentation of comparable single-point data — Part 1: Moulding
materials
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ISO 24023-1, Plastics — Plasticized polyvinyl chloride) (PVC-P) moulding and extrusion materials — Part 1:
Designation system and basis for specifications

ISO 20753,

Plastics — Test specimens

IEC 62631-3-1, Dielectric and resistive properties of solid insulating materials — Part 3-1: Determination

of resistive

3 Term

properties (DC methods) — Volume resistance and volume resistivity — General method

s and definitions

P [ . h R i - | de
No terms aprddefinttionsaretsted-imrthisdocunrent:

ISO and IE
ISO On

IEC El¢

[ maintain terminological databases for use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at http://www.electropedia.org/

4 Preparation of test specimens

4.1 Gen

bral

In order t¢ obtain reproducible and comparable test results, it i§’nécessary to use the method

preparatio
determine
prepared U

It is essent
using the s

The mater

4.2 Tred

Before pro

4.3 Com

Before coj

h and conditioning, the specimen dimensions and the tést procedures specified herein. Va
] are not necessarily identical to those obtained using’specimens of different dimension
sing different procedures.

ial that specimens are always prepared by:the same procedure (compression mouldi
hme processing conditions.

al shall be kept in moisture-proof containers until it is required for use.

tment of the material before. moulding

Cessing, no pretreatment pf.the material sample is normally necessary.

pression moulding

hpression moulding, the material shall be plasticized using a two-roll mill under

12

5 of
ues
S Or

the

conditions|specified in Fable 1.
Unless it cgnstitutes a‘'variable under study, the required number of milled sheets shall be placed cyoss
layered in fhe preheated mould and prepare compression-moulded sheets in accordance with ISO 293,
using the cpnditions specified in Table 2.
Table 1 — Conditions for milling of material before compression moulding
Shore Roll .
hardness of Roll surface Milling time? surface |Speed ratio ROI.I nip . Roll Roll length
. temperature width |diameter
material speed
°C min m/min mm mm mm
Upto A80 130 to 160 Approxi Approxi 1:1,2 Approxi e.g. 150 e.g. 300
mately 5 mately 10 mately 1
D35to D50 145 to 170 Approxi Approxi 1:1,2 Approxi | e.g.150 e.g. 300
mately 5 mately 10 mately 1
a2  Measured from the moment when a sheet is formed.
2 © IS0 2020 - All rights reserved
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Table 1 (continued)
Shore Roll .
hardness of Roll surface Milling time? | surface |Speed ratio ROI.I nip . Roll Roll length
. temperature width |diameter
material speed
°C min m/min mm mm mm
Above D 50 160 to 175 Approxi Approxi 1:1,2 Approxi | e.g.150 e.g. 300
mately 5 mately 10 mately 1
a2 Measured from the moment when a sheet is formed.
Table 2 — Conditions for compression moulding of test specimens
Shore . . \
hakdness of Moulding Average | Demoulding | Full pres- | Full-pres- | Preheating | |Preheat-
. temperature |cooling rate| temperature sure sure time | preéssure ing time
material
°C °C/min °C MPa min MPa min
Up to A 80 130to 160 | Not defined Approxi 2to 10 2to5 Approxi Max. 5
mately 402 mately 0,3
D 35to D 50 145to 175 | Not defined Approxi 2to 10 200 5 Approxi Max. 5
mately 402 mately 0,3
Above D 50 170 to 180 | Not defined Approxi 2to 10 2to5 Approxi Max. 5
mately 402 mately 0,3
a  |Very soft materials may require a lower temperature.

Thd

conjpression-moulded sheets in accordance with ISO(2818 or stamped.

Test specimen preparation shall be according toAhnex A.

5 |Conditioning of test specimens

The test specimens for all determinations shall be conditioned in accordance with ISO 291

48 hat23°C+2°Cand 50 % * 10 % relative humidity.

6 |Determination of properties

test specimens required for the determination-oft the properties shall be machined

from the

for at least

In the determinatienof properties and the presentation of data, the standards, supplementary

insfiructions and notes given in [ISO 10350-1 shall be applied. All tests shall be carried out in th
atmlosphere of 23-°C + 2 °C and 50 % #* 10 % relative humidity unless specifically stated ot
es 3 andA4,

of data’generated for different thermoplastics

Table 3, is~compiled from ISO 10350-1, and the properties listed are those which are app
PV{-P-moulding and extrusion materials. These properties are those considered useful for ca

e standard
herwise in

ropriate to
mparisons

Table 4 contains those properties, not found specifically in Table 3, which are in wide use or of particular
significance in the practical characterization of PVC-P moulding and extrusion materials.
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Table 3 — General properties and test conditions (selected from ISO 10350-1)

Propert Unit International Specimen type Test conditions and

perty Standard mm supplementary instructions

Mechanical properties
i 0 [SO 527-1 ISO 20753
Tenglle stress at 50 % MPa Test speed 50 mm/min
strain IS0 527-2 Type A2 specimen
Electrical properties
Volume resfstivity | Qm | IEC62631-3-1 |2100x 2100 x (1£0,5) | Voltage 100 V
Other properties
Method A or B
Density® kg/m3 IS0 1183-1 Atleast1g Report the xesuilt to two delci-
mal places

a  Designaftory property.

Table 4 — Additional properties and test conditions of particular utility to PVC-P moulding and
extrusion materials

Test conditions and

. International Specimen type
Propgrty Unit Standard mm SL.lppleme_ntary
instructions
Mechanicdl properties
; IS0 527-1 Type 1BA specimen
'{gr(l)s(}le sltre ss at MPa > Test speed 500 mm/min
% elongation ISO 527-2 Thickness 2 mm

Disc of diameter 50 mm | Force applied to specimen 50 N
orsquare 50 mm x 50 mm

Shore A o;‘ D . 1SO 868 specimen Take reading after 15s+1s
hardness Thickness 4 mm or 6 mm Use Shore D if Shore A
(type A: 6 mm only) hardness = 85

Thermal properties

—

The values of the torsiond
60 mm x 60 mm x 2 mm | stiffness are plotted as a fupc-

. tion of temperature.
For very flexible com- p

Torsional S iffness . pounds, The two temperatures af

as a functiqn of ¢ IS0 458-2 use a which the stiffness in tort

temperatuge? 60 mm x 60 mm x 4mm | sion has values of 300 MPa

specimen at high tempera-| and 4,1 MPa are TST 300 apd
tures of test. TST 4,1, respectively. Fou
ISO 24023-1, TST = 300.
Other properties
0,
Sulfated ash o 150 34515 Pellets Method B
(by mass)
o % Disc of diameter 50 mm
Loss of plasticizers (by mass) ISO 176 and thickness 1 mm Method B

a  Designatory property.

4 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=7aee86545f8a735da3489ed26756eb1c

A.1

1SO 24023-2:2020(E)

Annex A
(normative)

Detailed description of the preparation of test specime

Princinle
=€

ns

con
she

A.2

A2

A.2

including 180 °C. The rolls shall be cylindrical; the dimeénsions may be, for example

150

A.2
A.2

(seq

Thd
bet
4 °(]

A.2
but
Thd

It i
the

eipie
A rlugh sheet of the material to be tested is prepared using a heated two-roll mill. Thissh
pression moulded into sheets of uniform thickness. Test specimens are prepared.from the moulded

bts by machining or die-cutting.

Preparation of preliminary sheets
.1 Apparatus
1.1 Two-roll mixing mill, capable of operating satisfactorily at temperatures
mm, length 300 mm.

.2 Milling conditions

A.3.3) shall be based on the Shore hardness'value of the material.

temperature of the rolls shall be selected to permit the material to band on the surface
wveen 1 min and 2 min after the comnencement of milling. There shall be a maximum d
between the rolls and * 2 °C along the length of each roll.

2.2 Detailed schedules forthe milling of individual compositions are not included in this
the following remarks apply to mixes of all types:

surface speed of th@rolls shall be approximately 10 m/min.

front (workihg) roll being the slower.

Pro
be
be

er millmixing of the material requires a rolling bank. The amount of material should
uch thiat the ratio of the diameter of the rolling bank to the nip width is 10:1. The nip se

eet is then

up to and
diameter

2.1 The surface temperature of the mill. rolls, and the moulding temperature used subpsequently

of the roll
fference of

document,

customary for there to be a differential speed between the two rolls. The preferred ratio is 1:1,2,

preferably
[tings shall

etermined by the desired thickness of the milled sheet. During mill mixing, the nip wid

th shall be

aboUut T,

A2

.3 Procedure

Add the material to the mill rolls. Collect any material falling through the nip carefully and quickly form
the tray and return to the moving mill rolls. After a sheet is formed, continue milling for approximately
5 min in such a way that optimum dispersion of all material components is obtained. This normally
includes cutting the sheet, allowing it to form a roll, and re-feeding this roll into the nip. Remove the
milled sheet from the rolls without stretching it.

Deviations from A.2.2 and A.2.3, if necessary, shall be included in a test report.

©IS

02020 - All rights reserved


https://standardsiso.com/api/?name=7aee86545f8a735da3489ed26756eb1c

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Preparation of test specimens
	4.1 General
	4.2 Treatment of the material before moulding
	4.3 Compression moulding
	5 Conditioning of test specimens
	6 Determination of properties
	Annex A (normative)  Detailed description of the preparation of test specimens

