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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 — Polystyrene (PS) moulding and extrusion
materials —

Part 2:
Preparation of test specimens and determination of
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wide use for or of particular significance to these meulding and extrusion materials are also

operties

Scope

5 document specifies the methods of preparation of test specimens and“the test met
H in determining the properties of PS moulding and extrusion materials/It gives requir
dling test material and for conditioning both the test material beforeymoulding and the

5 document specifies the procedures and conditions for the(preparation of test sped
redures for measuring properties of the materials from wihich these specimens are m
properties and test methods which are suitable and néceéssary to characterize PS mo
‘usion materials.

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

thi§ document, as are the designatory properties$pecified in ISO 24022-1.

2 |Normative references

The following documents are refegred to in the text in such a way that some or all of th
conktitutes requirements of this document. For dated references, only the edition cited 4
undated references, the latest edition of the referenced document (including any amendmen
1SO|62, Plastics — Determination of water absorption

1SO|75-1, Plastics — Détermination of temperature of deflection under load — Part 1: General ¢
[SO|75-2, Plastics.=—)Determination of temperature of deflection under load — Part 2: Plastics ¢
[SO|178, Plastics — Determination of flexural properties

[SO|179-%;Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented

1SO|291, Plastics — Standard atmospheres for conditioning and testing

hods to be
ements for
specimens

imens and
hde. It lists
ulding and

methods in
included in

Pir content
pplies. For
[s) applies.

st method

nd ebonite

mpact test

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

ISO 294-3, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 3: Small plates

ISO 294-4, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 4:
Determination of moulding shrinkage

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

ISO
ISO

489, Plastics — Determination of refractive index

527-1, Plastics — Determination of tensile properties — Part 1: General principles
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ISO 527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for moulding and

extrusion p

lastics

ISO 899-1, Plastics — Determination of creep behaviour — Part 1: Tensile creep

ISO 1133-1, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow rate (MVR)
of thermoplastics — Part 1: Standard method

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

ISO 2561, Rt

polystyrene

ISO 4589-
temperatuf

[SO 6603-2
impact test

Dot ;. e £ o ] ot H | NS DC) = £ .
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(PS-1) by gas chromatography

P, Plastics — Determination of burning behaviour by oxygen index — Part 2:|Ambi
e test

Plastics — Determination of puncture impact behaviour of rigid plastics — Part2: Instrumer
ing

ISO 8256, Rlastics — Determination of tensile-impact strength

ISO 10350-
materials

ISO 11357-
temperatui

ISO 11359
thermal exf

[SO 20753,

IEC 60112
insulating 1

IEC 60243
frequencies

IEC 60296
switchgear

[EC 60695
test metho

IEC 62631-
and dissipa

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

2, Plastics — Thermomechanical analysis (TMA) << Part 2: Determination of coefficient of lir
bansion and glass transition temperature

Plastics — Test specimens

Method for the determination of the proof and the comparative tracking indices of s
naterials
L1, Electrical strength of insulating materials — Test methods — Part 1: Tests at po

Fluids for electrotechnical applications — Unused mineral insulating oils for transformers

111-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical fI
s

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

ant

ent-

hted

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

fion

ear

olid

wer

and

ime

P-1, Dieléctric and resistive properties of solid insulating materials-Part 2-1:Relative permittjvity

IEC 62631+

31 Dielectric and resistive properties of solid insulating materials — Part 3-1: Determing

fion

of resistive

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

IEC 62631-3-2, Dielectric and resistive properties of solid insulating materials — Part 3-2: Determination

of resistive

3 Term

No terms a

properties (DC methods) — Surface resistance and surface resistivity

s and definitions

nd 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
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— IEC Electropedia: available at http://www.electropedia.org/

4 Preparation of test specimens

4.1 General

In order to obtain reproducible and comparable test results, it is necessary to use the methods of
preparation and conditioning, the specimen dimensions and the test procedures specified herein.
Values determined are necessarily identical to those obtained using specimens of different dimensions

or ranarad ncing diffarant nrocadiirac
repared-using-differentprocedures.

It id essential that specimens are always prepared using the same procedure of injection moplding, and
under the same processing conditions.

The procedure to be used for each test method is indicated in Table 1.

4.2 Treatment of the material before moulding

Preftreatment of the material sample is normally not necessary beforé-moulding.

4.3| Injection moulding

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

An appropriate hold pressure, consistent with.the production of blemish-free mouldings, shgll be used.

Theg uniformity of the mouldings shall be,checked by weighing. Their masses shall not differ by more
thap 1 % from each other.

Table 1 — Conditions for injection moulding of test specimens

Material Melt tenmiperature Mould temperature Average injection vlelocity
°C °C mm/s
All grades 220 45 200 = 20

5 |Conditioning of test specimens

Aftér moulding, test specimens shall be conditioned in accordance with ISO 291 for at lepst 16 h at
23 9C £.2%€and (50 £ 10) % relative humidity.

6 Determination of properties

In the determination of properties and the presentation of data, the standards, supplementary
instructions and notes given in ISO 10350-1 shall be applied. Unless specifically stated in Table 2 and
Table 3, all tests shall be carried out in the standard atmosphere of 23 °C + 2 °C and 50 % * 10 % relative
humidity.

Table 2 is compiled from ISO 10350-1, and the properties listed are those which are appropriate to PS
moulding and extrusion materials. These properties are those considered useful for comparisons of
data generated for different thermoplastics.

Table 3 contains those properties, not found specifically in Table 2, which are in wide use or of particular
significance in the practical characterization of PS moulding and extrusion materials.
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Table 2 — General properties and test conditions (selected from ISO 10350-1)

Svm- Specimen type | SPecimen Test conditions and
Property y Standard prepara- Unit supplementary
bol
mm tion? instructions
1 Rheological properties
11 Melt mass-flow rate| MFR i g/10 min
1SO 1133-1 Moulding . Temperature 200 °C,
12 Meltvolume-flow |y compound cm3/10 min |load 5 kg
1.3 i S Parallel
Moulding Mp | 1S0294-4 | 60x60x2 M %
1.4 shrj ge Svin Normat
2 Mechanigal properties
2.1 Tenkile modulus E, Test Spee.d
150 527-1 MPa |1 mm/min
2.2 Strgss at break oy, [SO 527-2 1SO 20753 Test speed
2.3 Strdin at break & Type Al % > mnywin.
2.4 i E.1 Atlh i
Tengile creep te 1SO 899-1 MPa Strain
2.5 modlulus E,103 At1000h <050
2.6 Flejural modulus E
L | 150178 | 80x10x4 Mpa | lestspeed
2.7 Flegural strength Om 2 mm/min
Chakrov impact M Edgewise impact, meth-
2.8 py Imp Q 80 x 10 x 4 od 1eU. Also record ty|pe
strdngth <U
of failure
IS0 179-1 80 x 10 x 4 Kk]/m?
. Edgewise impact, method
Charpy notched Machined
29 . QAcp leA. Also record typefof
implact strength ¢ V-notch, fail
r=0,25 ailure.
80 x 10.X\4 .
. . Only to be quoted if frhc-
2.10 Ten51le notched apy ISO 8256 Magidyed k]/m?2 ture cannot be obtaing¢d
impact strength double ith hed Ch
Veotch, r = 1 with notche arpy fest.
3 Thermal|properties
Record the method usgd
i ; for determination of Tj,.
31 Glags transition Tg 150 {1357-2 Mouldm% . oC 4
temperature compoun Use 10 K/min heating
rate.
3.2 Ten}perature of T; 1,8 1SO 75-1 80 x 10 x 4 1,8 MPa Maximunp
deflection under fl . °C surface
3.3 load Ty0A5 | 1SO 75-2 atwise 0,45MPa  |tress
34 Vicgt softening vsTBso! 150 306 510 x 10 x 4 oC Heating rate 50 C/h,
temlperature Load 50 N
3.5 a, ec Parallel Record the
Prepared secant vilue
Coefficient of fp over the
lineasthermal 1S6-11359-2 50 20r705n?} T tempera
3.6 expansion a, o ype M °c1 Transverse |tyre range
23°Cto
55°C.
3.7 Flammabili- B50/3 125x13x3 — Record one of the classi-
ty-Burning behav- IEC60695- | Thicknessh fications
3.8 iour B50/h 11-10 greater than — V-0, V-1, V-2, HB, HB40
3 mm or HB75.
39  |lgnitability-Oxy- Ol | 15045892 | 80x10x4 % Use procedure A (top
gen index surface ignition).
a2 M =Injection moulding.
b The properties are generally affected by the relative humidity. Therefore, they shall be measured in a standard atmosphere of
23°C+2°Cand 50 % * 10 % relative humidity.
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Table 2 (continued)

Sym- Specimen type | Specimen Test conditions and
Property b Standard prepara- Unit supplementary
ol mm S . .
tion instructions
4 Electrical properties?
41 Relative permit- €100 . 100 Hz
4.2 tivity & 1M 1 MHz Compensate
tans | 1EC62631- for elec-
4.3 100 2-1 100 Hz trode edge
Dissipation factor - — effects.
4.4 M 1 MHz
Measure
4.5 Volume resistivity Pe IEC§21631' 260x 260x1 Qm value at
- or=260x 260x2 1 min.
se contact-
Voltage |[ingline
500V electrodes
e IEC 62631- 1 mm to
4.6 Surface resistivity O, 3.2 M 0 2 mm wide,
50 mm
llong and
5 mm apart.
4.7 Eg1l 260x 260x1 Use 20 mm djameter

spherical eledtrodes.

Immerse in tjansformer

Electric strength IEC 60243-1 kV/mm oil in accordajnce with
4.8 Eg2 260 x 2602 IEC 60296.

Use a voltagelfapplication
rate of 2 kV/s

Comparative track-

49 S CTI IEC60112y{ 220 x 220x 4 — Use solution 4.
ing index
5 Qther properties
Saturation vdlue in water
51 W at 23 °C.
Water absorption ISO 62 60x60x1 %

Equilibrium yalue at

5.2 Wiy 23°C, 50 % RH.

10 x 10 x 4,
the central of
[SO 20753 Typ
Al

5.3 Density p 1SO 1183-1 kg/m3

[¢]

a | M = Injection moudlding.

b |The propefties are generally affected by the relative humidity. Therefore, they shall be measured in a standard 4tmosphere of
23 °L £ 2°Cand50 % * 10 % relative humidity.
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