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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.

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 — Impact-resistant polystyrene (PS-I) moulding
and extrusion materials —

Part 2:
Preparation of test specimens and determination of
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Scope

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

handling test material and for conditioning both the test material before mouldiy
Cimens before 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'PS-1 moulding and extrusion

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

nis document, as are the designatory properties‘specified in ISO 19063-1.

methods of specimen preparation and.\eonditioning, the specimen dimensions an
redures specified herein are used to ,obtain reproducible and comparable test resy

repared using different procedures:

Normative references

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

62, Plastics —Determination of water absorption
75-1, PlaStics — Determination of temperature of deflection under load — Part 1: General

75-2,\Plastics — Determination of temperature of deflection under load — Part 2: Plastics d

to be used

etermining the properties of PS-I moulding and extrusion materials. It establishes the requirements

g and the

brocedures
berties and
materials.

methods in
o included

d the test
Its. Values

ermined will not necessarily be identicalto those obtained using specimens of different dimensions

bir content
pplies. For
[s) applies.

est method

nd ebonite

ISO

178 Plastics — Determination nff’pvurnlprnpprﬁpc

ISO 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact test

ISO 179-2, Plastics — Determination of Charpy impact properties — Part 2: Instrumented impact test

ISO
ISO

291, Plastics — Standard atmospheres for conditioning and testing

293, Plastics — Compression moulding of test specimens of thermoplastic materials

[SO 294-1, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 1: General
principles, and moulding of multipurpose and bar test specimens

[SO 294-3, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 3: Small plates
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ISO 294-4, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 4:
Determination of moulding shrinkage

ISO 306, Plastics — Thermoplastic materials — Determination of Vicat softening temperature (VST)

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

ISO 527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for moulding and
extrusion plastics

ISO 527-4, Plastics — Determination of tensile properties — Part 4: Test conditions for isotropic and

orthotropig
[SO 899-1,

1SO 1133-1
of thermop

ISO 1183-1
method, liq

ISO 2561, H
polystyrene

[SO 2818, H

ISO 4589-
temperatuf

ISO 6603-2
impact test

[SO 8256, §

ISO 10350-
materials

[SO 11357-
temperatuf

ISO 20753,
[EC 60112

£ila s I g s
JlUI cT Cllljul CcC Hluoblb bUIIl[JUOl(—CO
Plastics — Determination of creep behaviour — Part 1: Tensile creep

Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow rate (M
astics — Part 1: Standard method

Plastics — Methods for determining the density of non-cellular plastics,~)Part 1: Immer
Liid pycnometer method and titration method
lastics — Determination of residual styrene monomer in polystyrene-(PS) and impact-resis
(PS-1) by gas chromatography
lastics — Preparation of test specimens by machining
P, Plastics — Determination of burning behaviour, by: oxygen index — Part 2: Ambi
e test
Plastics — Determination of puncture impact behaviour of rigid plastics — Part 2: Instrumer

ing

lastics — Determination of tensile-impagctystrength

D, Plastics — Differential scanning calorimetry (DSC) — Part 2: Determination of glass transi
e and step height

Plastics — Test speciinéns

Method for thé~determination of the proof and the comparative tracking indices of §

insulating materials

[EC 60243
frequencies

IEC 60296

L1, Electrical strength of insulating materials — Test methods — Part 1: Tests at po

Fluids for electrotechnical applications — Unused mineral insulating oils for transformers

VR)

Kion

tant

ent-

hted

1, Plastics — Acquisition and presentation of comparable single-point data — Part 1: Moul@ling

fion

olid

wer

and

switchgear

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical flame
test methods

[EC 60695-

11-20, Fire hazard testing — Part 11-20: Test flames — 500 W flame test methods

IEC 62631-2-1, Dielectric and resistive properties of solid insulating materials-Part 2-1:Relative permittivity

and dissipa

tion factor-Technical frequencies (0,1 Hz to 10 MHz)-AC Methods

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

of resistive

properties (DC methods) — Volume resistance and volume resistivity — General method
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IEC 62631-3-2, Dielectric and resistive properties of solid insulating materials — Part 3-2: Determination
of resistive properties (DC methods) — Surface resistance and surface resistivity

3

Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— |IEC Electropedia: available at http://www.electropedia.org/
4 (Preparation of test specimens
4.1 General

It i essential that specimens always be prepared by the same procedufe)(either injection npoulding or
conjpression moulding), using the same processing conditions. The procedure to be used fqr each test
method is indicated in Tables 3 and 4.

Thg material shall be kept in moisture-proof containers until itis required for use. The moistfire content
of filled or reinforced materials shall be expressed as a percentage of the total mass of the cgmpound.
4.2 Treatment of the material before moulding

No pretreatment of the material sample is normally necessary before processing.

4.3| Injection moulding

Injgction-moulded specimens shall be prepared in accordance with ISO 294-1 or ISO 294-3| under the
congditions specified in Table 1. It hds been found that bar test specimens prepared in accorflance with
[SO|20753 give better precision than those injection-moulded directly to their final dimensipns, and so
the[use of this geometry is preferable. (see ISO 294-1 or ISO 294-3 for tolerances).

Table/1— Conditions for injection moulding of test specimens
Material Melt Mould Average injection
temperature temperature velocity
°C °C mm/p
All grades 220 45 200 £ 100

Flae-retardant grades can show discoloration if moulded at a melt temperature of 220 °C. In such cases, a melt femperature
of 2[10°C'may be used.

4.4 Compression moulding

Compression-moulded sheets shall be prepared in accordance with ISO 293, using the conditions
specified in Table 2, in which the moulding temperature given is a target value (see ISO 293 for
tolerances).

The test specimens required for the determination of the properties shall be machined from the
compression moulded sheets in accordance with ISO 2818 or stamped.

© IS0 2020 - All rights reserved
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Table 2 — Conditions for compression moulding of test specimens

Material Moulding Average Demoulding Full Full pressure | Preheating
temperature | cooling rate | temperature pressure time time
°C °C/min °C MPa min min
All grades 200 10 <60 4+0,5 5#1 51

5 Conditioning of test specimens

Test speci

(50 £ 10) % relative humidity.

6 Determination of properties

and

In the deflermination of properties and the presentation of data, the standards;-Supplementary
instructior}s and notes given in ISO 10350-1 shall be applied. All tests shall be carriedout in the standard
atmospherg of (23 £ 2) °C and (50 * 10) % relative humidity, unless specifically stated otherwisg in

Table 3.
Table 3 is

compiled from ISO 10350-1, and the properties listed are thése which are appropriatg to

impact res]stant polystyrene moulding and extrusion materials. These.properties are those considdred
useful for jgomparisons of data generated for different thermoplastics:

Table 4 conftains those properties, not found specifically in Table 8)which are in wide use or of particpilar
significande in the practical characterization of impact-resistant polystyrene moulding and extru$ion

materials.

Table 3 — General properties and test conditions (selected from ISO 10350-1)

Specinten type Specimen Test conditions angl
Progerty Symbol Standard (dintensions p s Unit supplementary
) preparation . .
in mm) instructions
1 Rheological properties
1.1 Melfmass-flow MFR g/10min
rate Moulding Temperature 200 °C, lodd
1S0,21331 compound — 5k
1.2 Melf volume- MVR cm3/10 min
flow| rate
1.3 ; N Parallel
Moyding M2 s 150 294-4 60 x 60 x 2 M %
1.4 shripkage Sufw Normal
a M = Injecfion moulding, Q =/ Comhpression moulding.
b The propgrties are generallyraffected by the relative humidity. Therefore, they shall be measured in a standard atmosphere of 23 °C + 2 °( and
50 % + 10 % rejative humidity)

© IS0 2020 - All rights reserved
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Table 3 (continued)

Specimen type Specimen Test conditions and
Property Symbol Standard (dimensions n:) arationa Unit supplementary
in mm) prep instructions
2 Mechanical properties
2.1 Tensile modulus E, MPa Test speed 1 mm/min.
2.2 Yield stress g, MPa
2.3 Yield strain &y 150 527-1, Failure with yielding:
” Nominal strain at . IS0 527-2, % Test speed 50 mm/min.
: b
break i 1SO 527-4 Iﬁgf%“
2.5 Stress at break oy, MPa Failure without yielding:
2.6 Strain at break & % test sp\t(e]i hm/min.
2.7 - E, 1 AtTRS
Te“j‘lle creep “ 1S0 899-1 MPa qv' Strain <0,5 %.
2.8 modulus E,.103 (At 1'000 h
Flexural %
29 modulus B M %
l . ISO 178 80 x 10 x 4 Test speed 2 fnm/min
Flexura
2.10 strength %tm ~ '\
O ey
. q Edgewise impact,
211 Charpy impact ey 150 179-1 80x 10 x 4 P method1eU. 4lso record
8 s\ I type of failurf
or (@) kJ/m?
Charpv notched 80 x 10 x 4 Q Edgewise impact,
2.12 im a]zilstren th oep 150179-2 Machined Q methodleA. Also record
p 8 V-notch, r=0,25 Q type of failurg.
80 x 10 x 4 ‘% Only to be qupted if
Tensile notched Machined 2 fracture canrjot be
213 impact strength N 150 8256 double V-notc ?\\ k)/m obtained with notched
r= ]V\ Charpy test.
3 Thermal properties \\>
. .\@ > ) Record the mgthod used for
31 Glass transition T 1SO 11357-2 Ac ulding _ oC determinatiop of Tg.
’ temperature 8 ompound
Use 10 K/minfheating rate.
3.2 Temperature of T;1,8 1SO 75-1 \b 80 x 10 x 4 1,8 MPa Maximum
deflection under ’\C) fl . °C surface
3.3 load T;0,45 |ISO 75= atwise 0,45 MPa stress
Vicat softening .= o Heating rate50 C/h, Load
3.4 temperature VST B50 S) 306 >10x10x 4 C 50 N
3.5 BS@ 125x13x3 Record one of the
ax IEC 60695- classificatior]s
%V 11-10 Thickness V-0, V-1, V-2, HB, HB40 or
N
3.6 o\ B50/h h greater than M HB75.
Flammability- ,_,) 3 mm
Burning 0 mm/min
behaviour Q~
3.7 B500/3 2150 x 2150x3
O IEC 60695- Record classification
é 11-20 Thicknoss 5VA, 5VB, or
38| 4 v B500/h h greater than
C \ 3 mm
39 lonitability- = = o llse prnt‘pdn A
: Oxygen index ol U A7 ouc s ° (top surface ignition).
a M = Injection moulding, Q = Compression moulding.
b The properties are generally affected by the relative humidity. Therefore, they shall be measured in a standard atmosphere of 23 °C + 2 °C and
50 % * 10 % relative humidity.
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Table 3 (continued)

Specimen type Specimen Test conditions and
Property Symbol Standard (dimensions rg’ arationa Unit supplementary
in mm) prep instructions
4 Electrical properties?
4.1 Relative £.100 _ 100 Hz
4.2 permittivity £ 1M 1 MHz Compensate
IEC 62631-2-1 for electrode
4.3 Dissipation tan§ 100 _ 100 Hz edge effects.
44 factor tans 1M 1 MHz
Volume 260 % >60x1 Measure
4.5 N P IEC62631-5-1 {-m value at
resigtivity ‘ or 1 minutg
260x 260 x2 Use ¢on-
tacting ljne
Voltage 500\V | {loctrodbs
4.6 Surfpce o IEC 62631-3-2 UM Q I'mmto
resigtivity e 2 mm wilde,
50 mm Iqng
and 5 mip
apart.
Use 20 mm diameter spheri-
4.7 Eg1 cal electrodes.
Eledtric 260x 260x1 Immerse in transforme
+ th IEC 60243-1 kV/mm oilin accordance with
strepg 260x 260x2 IEC 60296.
4.8 Eg2
Use a voltage applicatiof
rate of 2 kV/s.
49 Comparative CTI IEC 60112 220x 220 x4 V| — Use solution A.
tracking index
5 Other propprties
Saturation value in
51 Watkr Wy water at 23 °C.
bsdrpti 1SO 62 > 60 x > 6031 Q/M %
52 absdrption w Equilibrium value
’ H at 23 °C, 50 % RH.
0= 10 x 4
5.3 Denfity p 150 1183-1 d central of M kg/m3
Type Al
a M = Injecfion moulding, Q = Compression moulding.
b The propgrties are generally affected by the relative humidity. Therefore, they shall be measured in a standard atmosphere of 23 °C + 2 °( and
50 % * 10 % refative humidity.
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Table 4 — Additional properties and test conditions of particular utility to PS-I moulding and
extrusion materials

Test condition and
Unit supplementary
instructions

Specimen type Specimen

Property Symbol Standard (dimensions in mm) preparation?

1 Mechanical properties

Striker velocity 4,4 m/s.
Striker diameter

1 T UIICCUIC CIer gy Wp VT )] 20 mmmm-Stqport ring
diametér4p mm.

Lubticate the striker.

ISO 6603-2 60 x 60 x 2
Clamp the §pecimen
2 Maximum F M N sufficientlylto prevent
puncture force M any out of pllane
movement ¢f its outer
regions
2 (ther properties
Residual-
styrene- Moulding < |
L | monomer Wst,r 1502561 compound ne/s
content
a M = Injection moulding.
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