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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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Introduction

For reproducible test results, specimens with a specified state are required. In contrast to injection
moulding, the aim of compression moulding is to produce test specimens and sheets for machining or
stamping of test specimens that are homogeneous and isotropic.

In the process of compression moulding, mixing of material takes place on a negligible scale. Granules
and powders fuse only at their surfaces and preforms (milled sheets) are only partially softened.

Isotropic and homogeneous specimens can, therefore, only be obtained when the moulding material
is itself homogeneous and isotropic. This has to be considered when processing multiphase materials,
such agABS, which retaimtheir imtermat structure:

The cdoling rate in the crystallization stage has a great influence on the properties©f se!ni-crystalline
or crystalline polymer (such as PB, PE, PP, etc.), so it is necessary to control the/cooling rate more
strictly at the cooling stage.

© IS0 2023 - All rights reserved v
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INTERNATIONAL STANDARD 1SO 293:2023(E)

Plastics — Compression moulding of test specimens of
thermoplastic materials

1 Scope

This document specifies the general principles and the procedures to be followed with thermoplastics
in the preparation of compression-moulded test specimens, and sheets from which test specimens can
be maghined or stamped.

NOTE In order to obtain mouldings in a reproducible state, the main steps of the proeedure, fncluding eight
differeht cooling methods, are standardized. For each material, the required mouldingtemperatyre and cooling
methodls are given in the appropriate International Standard for the material or as agréed betwee] the interested
partieq.

This dpcument is not applicable to reinforced thermoplastics.

2 Nprmative references

Therelfare no normative references in this document.

3 Terms and definitions
For the purposes of this document, the followingtérms and definitions apply.
[SO and [EC maintain terminology databases for use in standardization at the following agldresses:

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

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

31
moulding temperature
tempefrature of the mould-or the press platens during the preheating and moulding time} measured in
the neprest vicinity to the moulded material

Note 1[to entry: The moulding temperature is usually expressed in degrees Celsius.

3.2
demoulding temperature
tempefature of the mould or the press platens at the end of the cooling time, measured In the nearest

sl el 13,1 PN |
vicinityrotme-motractmatetrtat

Note 1 to entry: The demoulding temperature is usually expressed in degrees Celsius.

3.3

preheating time

time required to heat the material in the mould up to the moulding temperature (3.1) while maintaining
the contact pressure

Note 1 to entry: The preheating time is usually expressed in minute.

3.4
moulding time
time during which full pressure is applied while maintaining the moulding temperature (3.1)

Note 1 to entry: The moulding time is usually expressed in minute.

©1S0 2023 - All rights reserved 1
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3.5

average cooling rate

<non-linear>rate of cooling by a constant flow of the cooling fluid, calculated by dividing the difference
between moulding temperature (3.1) and demoulding temperature (3.2) by the time required to cool the
mould to the demoulding temperature (3.2)

Note 1 to entry: The average cooling rate is usually expressed in degrees Celsius per minute.

3.6

cooling rate

controlled cooling rate
<linear>constant rate of cooling in a specified temperature range obtained by controlling the flow of
the cooling flhiid in such a way that over each specified time interval the deviation from this spgcified
cooling rate does not exceed the specified tolerance

Note 1 to entryf: The cooling rate is usually expressed in degrees Celsius per minute.

Note 2 to entr
press. Usually

U: The specified time interval-controlled cooling rate is based on the system design of m
he shorter time interval used, the more accurate controlled cooling rate canbe gained.

ulding

4 Apparatus

4.1 Mouldjng press

The press shdll have a clamping force capable of applying a pressure (conventionally given as thp ratio
of the clamping force to the area of the mould cavity) of at least. 12 MPa.

The pressure|shall be maintained to within 10 % of the spécified pressure during the moulding dycle.

The platens shall be capable of:
a) being hedted to atleast 320 °C;
b) being coqled at a rate given in Table 1.

The differende between the temperatures of any points of the mould surfaces shall not vary by
than +2 °C dufring heating and +4 °C during cooling.

[ more

When the he
conditions.

hting and cooling\system is incorporated in the mould, it shall comply with thd same

| in an

The platens g
appropriate c
heat-conducti

r mould shall be heated either by high-pressure steam, by a heat-conducting fluig
hannel system, or by using electric heating elements. The platens or mould are cool¢
ng fluid. (usually cold water) in a channel system.

ed by a

For quench co

oling (see method C in Table 1), two presses shall be used, one for heating during mo

ulding

and the other for cooling.

For a specified cooling method, the flow rate of the heat-conducting fluid shall be predetermined in a
test without any material in the mould.

The temperature may be continuously controlled in the centre between the upper and lower platen of
the press.

4.2 Moulds

4.2.1 General

The characteristics of the test specimens prepared by using different types of moulds are not the same.
In particular, the mechanical properties depend on the pressure applied to the material during cooling.

© IS0 2023 - All rights reserved
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In general, two types of moulds, “flash mould (picture frame mould)” (see Figure 1) and “positive
mould” (see Figure 2), are used for compression moulding test specimens of thermoplastics.

Flash
on the

L A L

[N

a) b)

Figure 1 — Schematic diagrams of flash mould (picture frame mould)

Figure 2 — Schematic diagram of positive mould

mould permits excess moulding material to be squeezed outand do not exert moul
moulding material during cooling. They are particularly ebnvenient for preparing t

or panlels of similar thickness or comparable levels of low internal stress.

With g

coolin

of mat
test syl

or sup

4.2.2

The m

The st
specin

easier
recom

Blind
moul

Depe
coolin

ositive moulds, the full moulding pressure, neglecting friction, is exerted on the m
b. The thickness, stress and density of the resultingmouldings depend on mould con
erial charge and the moulding and cooling conditions. This type of mould produces
ecimens with moulded surfaces and is therefore particularly suitable for obtainin
pressing the formation of voids within test'specimens.

Fabrication

bulds shall be made of materials capable of withstanding the moulding temperature
rfaces in contact with thesmaterial shall be polished to obtain good surface co

by chromium plating-these surfaces. For specimens of small dimensions, a 2° tap|
[mended.

holes may be drilled in the mould so that temperature can be measured in the v

:Ed material by-ising thermocouples.

ing on'the performance of the press (see 4.1), the moulds may have built-in h
b devices similar to those described for the press platens.

An allgy-steel, resistant to mechanical shock and heat-treated to provide a tensile strength
will generally be satisfactory for the moulds. However, in the special case of PVC mould
the use of martensite stainless steel treated to provide a tensile strength of 1 050 MPa is recommended.

4.2.3

n
iens (recommended surface roughness 0,16 Ra, see ISO 21920-2). Specimen remov;;Ti

ling pressure
pst specimens

hterial during
truction, size
consolidated
r flat surfaces

and pressure.
itions on the
can be made
er is strongly

icinity of the

pating and/or

of 2200 MPa,

Types

4.2.3.1 General

ng materials,

The type of mould used shall be capable of producing test specimens of the types and states specified in
the appropriate International Standard for the material or shall be agreed upon between the interested

partie
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4.2.3.2 Flash moulds (picture frame moulds)

With this type of mould, the excess material is squeezed out and the moulding pressure during cooling
is only exerted on the frame and not on the material. The thickness in the centre of the mouldings is
slightly less than at the edges due to the shrinkage during cooling. Directly moulded test bars may also
have sink marks or voids if the shrinkage is hindered by sticking of the plastic material to the mould.

To overcome these disadvantages, stamping or machining of test specimens from the central part of
compression-moulded sheets is preferred.

For moulding sheets, simple and economical flash moulds can be used, consisting of a frame covered
with two plates (see Figure 1). The lower and upper plates, having a thickness of about 4 mm to 5 mm,

can be made
sticking to th

Use of arelea
The thicknesy

The size of th

machined without using the outer 20 mm perimeter of the sheet.

4.2.3.3 Positive moulds

These mould
known press
moulding and

NOTE1 For

The thicknes;
loss of materi
at the chosen
mould constr

Correct guidd
these parts o
of diameter 2
easier.

NOTE2 For
used such as 1
make the moull

5 Procedt

Tom polished steel or chromium-plated brass to aid release. To avold the plastic.m
e plates, they can be covered by a flexible foil, for example of aluminium or polyeste,

be agent is not allowed.
of the chase shall be appropriate to the moulded sheet thickness.

e moulding frame shall be such that the main test area of the specimens can be

5 (see Figure 2) are fitted with one or two male pistons and a female part. They
ire, neglecting friction, to be applied to the material, and to be maintained duri
cooling times.

positive moulds, if needed, holes are normally drilled in the mould for measuring the temper

nl due to clearances in the moulds. The losses will be a function of the flow of the m
moulding temperature, the applied\pressure, the time over which the pressure is a
Liction, etc.

nce of the male part in thefemale part is facilitated by use of a round cavity. A fit be
FH7g6 (see ISO 286-1) isTiecommended, i.e. between 15 pm and 90 um for a round
00 mm. The mould may.be fitted with one or several ejection pins to make part r¢

the majority of spécimen types and dimensions specified in ISO 20753, a square cavity
70 mm x 1704mm for obtaining enough specimens for one test by each moulding and it a
d weight lighter.

re

hterial
r.

cut or

allow

hg the

atures.

of the moulding will depend on the quantity of material, its thermal expansion, ajnd the

hterial
bplied,

tween
cavity
moval

can be

Iso can

5.1 Preparation of moulding material

5.1.1 Drying of granular material

Dry the granular material as specified in the relevant International Standard or in accordance with the
material supplier’s instructions. If no instructions are given, dry for 24 h+ 1 hat 70 °C + 2 °C in an oven,
orfor16h+1hat80°Cz2°Cinavacuum oven.

5.1.2 Preparation of preforms

Direct moulding of sheet from granules shall be the standard procedure, provided that a sufficiently
homogeneous sheet is obtained. Normally, this means that the sheet is free from surface irregularities
and internal imperfections. Direct moulding from powder or granules may sometimes require melt

4 © IS0 2023 - All rights reserved
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homogenization using a hot melt milling or mixing procedure to achieve a satisfactory final sheet.
Conditions shall be used that do not degrade the polymer. This can usually be achieved by not milling
or mixing for more than 5 min after melting. The preform sheet obtained shall be thicker than the test
sheet to be moulded and of sufficient size to enable the test sheet to be moulded.

Storing the preforms in a dry, airtight container is recommended.

5.2 Moulding

Adjust the mould temperature to within 5 °C of the moulding temperature specified in the relevant

Intern

ational Standard or as agreed between the interested parties.

Place

mater
shall K
mould
(see 4

Close
pressy
Intern|

A preli
sheets

NOTE
Full pr

5.3

5.3.1

With s
coolin

The nmpethod of cooling shall” always be stated together with the final physical pr

approj
no me

5.3.2

The ap

al is used, make sure that it is evenly spread over the mould surface. The mass, o
e sufficient to fill the cavity volume when it is melted and allow about a 10;% lc
and about a 3 % loss for a positive mould. With flash moulds, cover the mould with
2.3.2) and then place the mould in the preheated press.

the press using contact pressure, preheat the material with préheating time, tH
re with moulding time and then cool down (see 5.3) using the conditions specified i
ptional Standard or agreed between the interested parties.

eating time of 5 min is the standardized time for evenl{) spread material charges
up to 2 mm thickness. For thicker mouldings, this timeshall be adjusted according

At contact pressure, the press is just closed with a@ressure low enough to avoid flow
bssure means a pressure sufficient to shape the material and squeeze out the excess materi

Cooling

General

ome thermoplastics, the cooling'rdte affects the ultimate physical properties. For th
b methods are specified in Tdble 1 with different average cooling rate or cooling rat

briate cooling methodis-normally given in the relevant International Standard for t
thod is indicated, method B shall be used.

Cooling methods

propriate cooling method shall be selected from Table 1.

Table 1 — Cooling methods

h weighed quantity of the material (granules or preforms) in the preheated meuld. If granular

[ the material
ss for a flash
a flexible foil

en apply full
h the relevant

sufficient for
y.

f the material.
al.

is reason, the
e,

pperties. The
he material. If

Average cooling rate Cooling rate
Cooling method Remarks
°C/min °C/min
A 10+5
Al 10+2
B 15+5
B1 15+2
C 60 £ 30 Quench cooling
D 5+0,5 Slow cooling
E 305
E1l 302
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