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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 — Polyetheretherketone (PEEK) moulding and
extrusion materials —

Part 2:
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Scope

5 document specifies the methods of preparation of test specimens and the.test methodg
letermining the properties of polyetheretherketone (PEEK) moulding-and extrusion
uirements for handling test material and for conditioning both the‘test material befor
the specimens before testing are given.

cedures and conditions for the preparation of test specimens and(procedures for measuring
ne materials from which these specimens are made are alse-given. Properties and test m
suitable and necessary to characterize PEEK moulding an@ extrusion materials are listed.

brder to obtain reproducible and comparable test>results, the methods of prepa
itioning, the specimen dimensions and the test’procedures specified herein are us

repared using different procedures.

Normative references

following documents are refegred to in the text in such a way that some or all of th
Ktitutes requirements of 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 — Détermination of temperature of deflection under load — Part 1: General ¢
75-2, Plastics.=—)Determination of temperature of deflection under load — Part 2: Plastics ¢
178, Plastics — Determination of flexural properties

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

to be used
materials.
e moulding

properties
pthods that

Fation and
ed. Values

ermined will not necessarily be identical to thoselobtained using specimens of different dlimensions

Pir content
pplies. For
[s) applies.

st method

nd ebonite

mpact test

ISO

294-1, Plastics — Injection moulding of test specimens of thermoplastic materials — Par

[ 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

ISO

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

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

[SO 1133-1, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow rate (MVR)
of thermoplastics — Part 1: Standard method
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ISO 1183-1, Plastics — Methods for determining the density of non-cellular plastics — Part 1: Immersion
method, liquid pycnometer method and titration method

ISO 1183-3, Plastics — Methods for determining the density of non-cellular plastics — Part 3: Gas
pyknometer method

ISO 3915, Plastics — Measurement of resistivity of conductive plastics

ISO 10350-1, Plastics — Acquisition and presentation of comparable single-point data — Part 1: Moulding

materials

[SO 11357-
temperatuf

ISO 11357
and enthal

SO 11359
thermal ex]

[SO 11443,
[SO 15512,
ISO 20753,

ISO 23153
Designatio

[EC 60112

insulating materials

IEC 60243
frequencies

IEC 60296
switchgear

IEC 60695
test metho

[EC 62631
permittivit]

IEC 626311
of resistive

e and glass transition step height

3, Plastics — Differential scanning calorimetry (DSC) — Part 3: Determination of tempera
by of melting and crystallization

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

Plastics — Determination of the fluidity of plastics using capillary and-slit-die rheometers
Plastics — Determination of water content
Plastics — Test specimens

-1, Plastics — Polyetheretherketone (PEEK) moulding~and extrusion materials — Par
@ system and basis for specifications

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

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

Fluids for electrotechnical appli¢ations — Unused mineral insulating oils for transformers

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

12-1, Dielectric gnd~resistive properties of solid insulating materials — Part 2-1: Rela
y and dissipation fdctor — Technical frequencies (0,1 Hz - 10 MHz) — AC Methods

3-1, Dielectric and resistive properties of solid insulating materials — Part 3-1: Determing
properties (DC methods) — Volume resistance and volume resistivity — General method

3 Termis and definitions

sifion
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No terms and definitions are listed in this document.

ISO and [EC 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/
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IS0 23153-2:2020(E)

Preparation of test specimens

General

It is essential that specimens are always prepared by the same procedure (injection moulding), using

the

same processing conditions.

The procedure to be used is indicated in Table 1.

4.2

Pro

4.3

Inje
con

An

Treatment of material before moulding

duct shall pre-dried to moisture level of not greater than 0,05 % in accordance with ISO

Injection moulding

ction-moulded specimens shall be prepared in accordance with ISO 294+l “or ISO 294-3
ditions specified in Table 1.

hppropriate hold pressure, consistent with the production of blemish-free mouldings, sh:

Table 1 — Conditions for injection moulding of test specimens

| 5512.

, using the

111 be used.

Average
M ial temll;/(la(:'{atture teml\;l)gll'lall(tiure injection Cooling time | Total cycle time
ateria velocity
°C °C mm/s S S
PEEK 360 - 4002b 175 - 210 100 + 20¢ 25+ 10¢ 6 + 10¢

Excessively high temperatures should be avoided fofgrades containing PTFE.
Higher temperatures (up to 420 °C) can be requixed for filled grades.
Based on specimen type A1l specified in ISO.20753.

5 |Conditioning of test specimens
Unfjlled PEEK test specimens-shall be conditioned for at least 16 h at 23 °C = 2 °C, with jno relative
humidity requirement. Specimens containing fillers or additives that are susceptible t¢ moisture
uptpke shall be conditioned for atleast 16 h at 23 °C + 2 °C and (50 *= 10) % relative humidity.
6 |Determination of properties
The properties listed in Table 2 have been selected from the general test methods in IS 10350-1.
Additional-properties and other test methods in wide use for or of particular significan¢e to PEEK
motlding and extrusion materials are given in Table 3. The designatory properties are specified in
[SOl23453-1
Table 2 — General properties and test conditions (selected from ISO 10350-1)
Specimen type | Specimen .
No Property Symbol Unit Standard (dimensions in | prepara- 'Il‘est cotndltlloni an(i_
mm) tion supplementary instructions
1 |[Rheological properties
. 400°C /2,16 kg for MVR > 2,5 cm3/10 min
1.1 Mellt f . MVR  |cm3/10min|ISO 1133-1 M"“]d”‘% — 400 °C / 10 kg for low-flow materials
votume-tiow rate compoun Refer to ISO 1133-1 for guidance
1.2 | Moulding Sup % 1S0 294-4 60 x 60 x 2 M Parallel
1.3 |shrinkage Suin Normal

© IS0 2020 - All rights reserved
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Table 2 (continued)

Specimen type | Specimen Test conditions and
No. Property Symbol Unit Standard (dimensions in | prepara- . .
mm) tion supplementary instructions
2 |Mechanical properties
2.1 |Tensile modulus E, GPa Test speed 1 mm/min
2.2 |Yield stress 9y MPa Failure with yielding:
2.3 |Vield strain & % lisos271 150 20753 Test speed 50 mm/min
2.4 E:ergll(nal strain at &R % 150 527-2 Type Al or A2 Failure without yielding:
2'5 Stress a break O_B MPa CB = 1U 0. Tl‘.‘hl. apccu‘l :Y llllll/’lllill Q
2.6 |Strain al break es % £ > 10 %: Test speed 50 mm/min r\(]/
27 Flexura E¢ GPa M Failure without yielding: Use met \i)A: 2mm/
" | modulu min for materials that break without yield
Flexuralstrength 150178 80x10x4 Yields without break: U %’ethod B: Meafsure
2.8 |atbreakf/maximum Ofm MPa modulus at 2 mm/mir}t\e increase testspeed
flexuraljstrength to 100 mm/min
=
29 Charpy jmpact auy 80x10 x4 Method 1eU g)ﬁse impact)
strengtH ¢
kJ/m?2 1SO 179-1 Y
80 x 10 x 4
2.10 _Charpy potched acy Method{é& (edgewise impact)
Impact s1trength V-notch, r= 0,25
) ) 0
3 ThermJl properties <<
; \Jcord peak temperature
31 |Melung| T, 150 11357-3 _
p Moulding § Use 10 K/min
Glass trdnsition compound 5\ Record half-step-height temperature
3.2 t & T, °C IS0 11357-2 @
empergture Q{\\ Use 10 K/min
~
3.3 |Tempergture of T:1,8 IS0 75-1 § Flexural stress:1,8 MPa or 8,0 MPa
deflecti¢n under and 80 x 1(@
3.4 |1oad T¢8,0 1SO 75-2 Q\ Flatwise loading
3.5 |Coefficignt of linear a, p red from M Parallel Record secant valu
thermallexpansion ppm/K |ISO 11359-2 over temperature rfinge
3.6 a, . .\#ISO 20753 Transverse 23°Cto 55 °C
. \
Burning| B50/3 IEC 60685 125x13 x 3 S
3.7 behaviohr 11-10, @ Record classification V-0, V-1, V-2, HB40 or B75
4 |Electridal properties )
o
41 Relative| - & 1k C) 260x 260x2 1kHz
4.2 |permittjvity £ 1M IEC 62631- 1 MHz Compensate for
O ‘ 2.1 or electrode edge
43 | Dissipatjon tand 1k \% type A1 1kHz effects
4.4 |factor tans 1M (] (only ISO 3915) 1 MHz
5N
Qy IEC36_21631' or Voltage 500 V for IEC 62631-3-1;
Volume i >10x 75to M
4.5 resistivity <0 Pe Q-m or 150 x 2 <10V for ISO 3915.
Vs 1SO 3915 (only ISO 3915) Value at 1 min
é\‘ Use 20 mm diameter spherical electrodes,|
4.6 Electrical T eI T =500 Ilmmerseintransformeroilin accordance
| strength B / 2002 with [EC 60296
Use a voltage rate of 2 kV/s
47 |Comparative CTI  |IEC60112 | 220x 220 x4 Use solution A
tracking index
5 |Other properties
5.1 w Saturation value in water at 23 °C
Water Thickness - - B
5.2 . w, % ISO 62 M Saturation value in water at 100 °C
absorption w 21 mm
5.3 Wy Equilibrium value at 23 °C, 50 % RH
Prepared from
. [SO 1183-1 |centre of mul-
3
54 | Density P kg/m 1SO 1183-3 |tipurpose test M
specimen
4 © IS0 2020 - All rights reserved
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