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European foreword

This document (EN ISO 24025-2:2020) has been prepared by Technical Committee ISO/T
"Plastics"” in collaboration with Technical Committee CEN/TC 249 “Plastics” the secretarlato
held by NBN.

This European Standard shall be given the status of a national standard, eith %Ilcatlon of an
identical text or by endorsement, at the latest by November 2020, and co ional standards
shall be withdrawn at the latest by November 2020. -

Attention is drawn to the possibility that some of the elem &\5 document may be the subject of
patent rights. CEN shall not be held responsible for id any or all such patent rights.

This document supersedes EN ISO 25137 2

According to the CEN-CENELE egu!at:ons the national standards organizations of the
following countries are bound i p ment this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic
of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice

The text of ISO 24025-2:2020 has been approved by CEN as EN ISO 24025-2:2020 without any
modification.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standa \
bodies (ISO member bodies). The work of preparing International Standards is normally caryi &
through ISO technical committees. Each member body interested in a subject for whigisa (g; ical
committee has been established has the right to be represented on that commj @ érnational

organizations, governmental and non-governmental, in liaison with ISO, als It in the work.
ISO collaborates closely with the International Electrotechnical Commis@é& ) on all matters of
electrotechnical standardization. . (\a’

The procedures used to develop this document and those mked for its further maintenance are
described in the ISO/IEC Directives, Part 1. In parti hedifferent approval criteria needed for the
different types of ISO documents should be s'document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Par\ www.iso.org/directives).

.
Attention is drawn to the possib some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.
org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 9,
Thermoplastic materials, in collaboration with the European Committee for Standardization (CEN)
Technical Committee CEN/TC 249, Plastics, in accordance with the Agreement on technical cooperation
between ISO and CEN (Vienna Agreement).

This first edition of ISO 24025-2 cancels and replaces ISO 25137-2:2009, which has been
technically revised.

The main changes compared to the previous edition are as follows:

— the normative references have been updated to the latest version;

— Clause 3 has been added;

— Table 2 has been updated according to the revised ISO 10350-1;

— three properties have been added: moulding shrinkage, luminous transmittance, yellowness index.
Alist of all parts in the [SO 24025 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

iv © 1SO 2020 - All rights reserved
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Plastics - Sulfone polymer moulding and ((\\

extrusion materials — GO
eo:

Part 2: Q

Preparation of test specimens and&@é matlon
of properties

1 Scope \Q \\

1.1 This document spec“ the methods of preparation of test specimens and the test methods to be
used in determining the properties of sulfone polymer moulding and extrusion materials. Requirements
for handling test material and for conditioning both the test material before moulding and the specimens
before testing are given here.

1.2 Procedures and conditions for the preparation of test specimens and procedures for measuring
properties of the materials from which these specimens are made are given. Properties and test
methods which are suitable and necessary to characterize sulfone polymer moulding and extrusion
materials are listed.

1.3 The properties have been selected from the general test methods in ISO 10350-1. Other test
methods in wide use for, or of particular significance to, these moulding and extrusion materials are also
included in this document, as are the designatory properties specified in ISO 24025-1.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

SO 62, Plastics — Determination of water absorption

IS0 75-2, Plastics — Determination of temperature of deflection under load — Part 2: Plastics and ebonite
ISO 178, Plastics — Determination of flexural properties

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

IS0 179-2, Plastics — Determination of Charpy impact properties — Part 2: Instrumented impact test
ISO 291, Plastics — Standard atmospheres for conditioning and testing

ISO 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

ISO _294-4, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 4:
Determination of moulding shrinkage

IS0 306, Plastics — Thermoplastic materials — Determination of Vicat softening temperature (VST)

© IS0 2020 - All rights reserved 1
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ISO 527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for moulding and
extrusion plastics

ISO 899-1, Plastics — Determination of creep behaviour — Part 1: Tensile creep S(\\
n@@ R)

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

ISO 1183-1, Plastics — Methods for determining the density of non-cellular !a_\)—gart 1: Immersion
method, liquid pycnometer method and titration method

ISO_4589-2, Plastics — Determination of burning behavrwgygen index — Part 2: Ambient-

temperature test

1SO 8256, Plastics — Determination oftens;.’ ength
ISO_10350-1, Plastics — Acqufimo@@' resentation of comparable single-point data — Part 1:

Moulding materials

ISO 11357-2, Plastics — Differential scanning calorimetry (DSC) — Part 2: Determination of glass transition
temperature and glass transition step height

1S0O 15512, Plastics — Determination of water content
1SO 17223, Plastics — Determination of yellowness index and change in yellowness index
ISO 20753, Plastics — Test specimens

I1SO 26723, Plastics — Determination of total luminous transmittance and reflectance

IEC 60112, Method for the determination of the proof and the comparative tracking indices of solid
insulating materials

1EC 60243-1, Electrical strength of insulating materials — Test methods — Part 1: Tests at power frequencies

IEC 60296, Fluids for electrotechnical applications — Unused mineral insulating oils for transformers
and Switchgear

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

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

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:

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

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

2 © 1SO 2020 - All rights reserved
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4 Preparation of test specimens

4.1 General

In order to obtain reproducible and comparable test results, it is necessary to use Omods of
specimen preparation and conditioning, the specimen dimensions and the te ures specified
herein. Values determined are not necessarily identical to those obtaine“ ecimens of different
dimensions or prepared using different procedures.

It is essential that specimens are always prepared by the, “amgdure using the same processing

dicated in Table 2.

conditions. The procedure to be used for each test m

.
4.2 Treatment of the material bﬁj ding
Before moulding, the materi ‘l@
using ISO 15512.

4.3 Injection moulding

ried to a moisture level of no more than 0,05 % as determined

Injection-moulded specimens shall be prepared in accordance with ISO 294-1, using the conditions
specified in Table 1.

Table 1 — Conditions for injection moulding of test specimens

Material Melt temperature Mould temperature Injection velocity
b °%C mm/s
PSU 345 to 390 100 to 160
PESU 345 to 390 130 to180 200+ 100
PPSU 360 to 390 140 to 180

5 Conditioning of test specimens

Test specimens for melt rheology and thermal analysis (i.e. determination of glass transition
temperature, Tg) shall be dried and stored in a desiccator at (23 + 2) °C before testing. The recommended
drying conditions for these specimens are 2 h at 160 °C. The target moisture level is no more than
0,03 %. Test specimens for temperature of deflection under load shall be annealed as per Table 2 before
conditioning for at least 24 h at (23 + 2) °C and (50 * 10) % relative humidity. Test specimens for other
properties shall be conditioned for atleast 24 h at (23 £ 2) °C 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. All tests shall be carried out in one of the
standard atmospheres in 1SO 291 unless specifically stated otherwise in Table 2 and Table 3. A test
atmosphere of (23 + 2) °C and (50 + 10) % relative humidity shall be used in cases of dispute.

Table 2 is compiled from ISO 10350-1, and the properties listed are those which are appropriate to
sulfone polymer moulding and extrusion materials. Table 3 shows the appearance properties. These
properties are those considered useful for comparisons of data generated for different thermoplastics.

© IS0 2020 - All rights reserved 3
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Table 2 — General properties and test conditions (selected from ISO 10350-1)

Test Specimen type Shéckiien Test conditions and
Property Unit (dimensions p = supplementary
method X preparation . s
inmm) instructions
Rheological properties (’ A Y
Melt mass-flow rate g/10 min PSU: 343 °C, Ioa%%g‘v
; 16 kg
Melt volume-flow cm3/10 |1801133-1 Moulding compound — °CToad 5,00 kg
rate min
. a’ rnative conditions: 360 °C, load
WO (oo
\ A N4 y E
60 x 60 x 2 v Parallel to the melt flow direction
Moulding shrinkage % 150 294-4 - Perpendicular to the direction of
1 s melt flow
Mechanical properties . \ ‘“ M
Tensile modulus B \\'\4 > Test speed: 1 mm/min
- a
¥ield stress |5£; !;:_2 Test speed: 50 mm/min for unrein-
Yield strain forced materials, and 5,0 mm/min
SEral bl % IS0 20753/A1 for reinforced materials
Tensile creep g Atlh :
modulus MPa 150 899-1 AST000E Strain< 0,5 %
Flexural modulus ki . ik Injection mould- T i3 .
a 150178 : t
Flexural strength T ing SesRcd @ muyin
Charpy unnotched 1SO 179-1
impact strength E0x10x4 Edgewise impact
or
Charpy notched Also record type of failure
impact strength kJ/m2 150179-2 80x10 x4
; 80 x 10 x4 Only to be quoted if fracture cannot
Tensile notched : h
impact strength 150 8256 Machined double be obtained with notched Charpy
V-notch, r=1 impact test
Thermal properties
- Use 20 K/min, Use equal-areas meth-
E;;qs;::&s:;mn °C 1S0 11357-2 Moulding compound - od in case of occurrence of enthalpy
p relaxations.
Heating rate 120 °C/h
Flexural stress 1,8 MPa
Edgewise impact
Temperature of Injection mould- | 5 hpeal specimens for 4 h at 140 °C
deflection under °C 150 75-2 80 =10 x 4 mng fuli(_)wed by or for 1 h at one of the following
annealing (see a :
load temperatures:
next column)
PSU: 170 °C; PESU and PPSU: 200 °C.
Before testing, condition specimens
at (23 +2)°Cand (50 + 10) % RH for
at least 24 h.
; ; Heating rate 50 °C/h
Vicat softening o 1S0 306 =10 x 10 x 4
temperature Load 50N
Injection mould- | pecord ane of classifications V-0, V-1
Burning behaviour 1EC60695-11-10 125%x13x 3 ing V-2, HB40, HB75
. : Use procedure A
Oxygen index % 1S0O 4589-2 80x10x4 (top surface ignition)

© ISO 2020 - All rights reserved
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Specimen type

Test conditions and

: Test 3 ; Specimen
Property Unit method [dlmen5|ons przparation st_lppleme!'ltary
in mm) instructions
Electrical properties "\
Relative permittivit — ‘\4}1‘\‘
) ) IEC 62631-2-1 >60x 260x2 Frequency 100 e
Dissipation factor . pensate fc‘le edge effects.
N\ L'y
Volume resistivity Q-m IEC 62631-3-1 gp "l-min value
60 0% a'\x e Use contacting line elec-
N =00x 2 0l:X trodes 1 mm to 2 mm
Surface resistivity 0 IEC 62631-3-2 . a;g 500V wide, 50 mm long and
\A \ f— 5 mm apart.
\‘ ¥ njection . N =
g‘ moulding Use 25 mm/75 mm coaxial-cylinder
25N\ 2 1 electrodes.
Electric strength kV/mm : or Immerse in transformer oil conform-
‘\ q 260 x 260x2 A
k“ . Use a 20 s step-by-step test,
Comparative "Y
tracking — IEC 60112 260x 260x2 Use solution A
index
Other properties
Measure saturation value in water at
Water absorption % 150 62 60 % 60 %2 23 °Cand equilibrium value at 23 °C
Injection mould- [and 50 % relative humidity.
in
Dinisiey kg/m3 ; 10 % 10 x 4 & Specimen to be taken from moulded
(g/cm3) product.
Table 3 — Appearance properties and test conditions
Specimen type § Test conditions and
. Test . . Specimen
Property Unit sethod (dimensions senaratlon supplementary
in mm) pep instructions
Standard illuminant: D65 or
C.
Before testing, condition
TS Specimen specimens at (23 + 2) °C and
: % IS0 26723 thickness: (50 + 10) % RH for at least
transmittance L h
2 Injection |40 h.
moulding N, obstacles within 1,5 me-
ters on the right side of the
instrument.
Specimen . .
Yellowness index % ISO 17223 thickness: (S:tandard illuminant D65 or
9 A

© IS0 2020 - All rights reserved
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