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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 proce@lures 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{or
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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INTERNATIONAL STANDARD
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Plastics — Polyketone (PK) moulding and extrusion
materials —

Part 2:
Preparation of test specimens and determination of

p

1

operties

Scope

Thi

be Uised in determining the properties of thermoplastic polyketone moulding-and extrusion
Requirements for handling test material and/or conditioning both thestest material befor
and the specimens before testing are given.

The properties have been selected from the general test methods ifO[SO 10350-1. Other test

wi
thid

It i3
test
test
diff]
2

Thd
con
und

ISO
ISO
ISO
ISO
ISO

5 document specifies the methods of preparation of test specimens and the(standard test

e use for or of particular significance to these moulding and-extrusion materials are also
document, as are the designatory properties specified itISO 21970-1.

intended that the methods of preparation and cenditioning, the specimen dimensio
procedures specified in this document be used_ih order to obtain reproducible and g
results. Values determined will not necessarily<be identical to those obtained using sp
prent dimensions or prepared using differentprocedures.

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

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

methods to
materials.
e moulding

methods in
included in

hs and the
omparable
ecimens of

Pir content
pplies. For
[s) applies.

st method

nd ebonite

mpact test

ISO

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

ct 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

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 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 pyknometer method and titration method

ISO 1183-2, Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density
gradient column method

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

ISO 3451-4, Plastics — Determination of ash — Part 4: Polyamides

ISO 4589-2—Plasts Pet HYEHEF £ 1 i href-G L i Part—2—Ambient
--4) I'TUSTICO LDCLCTITimrmuciIvuri UJ our ’llll'y criuviour U_}/ UA]'yC'l ITTUCA I'Urt 4. 11Tl n =

temperature test

ISO 4892-1), Plastics — Methods of exposure to laboratory light sources — Part 1: General guiddngce
ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arclamps
ISO 4892-3, Plastics — Methods of exposure to laboratory light sources — Part 3: Flugrescent UV lampf

ISO 4892-4, Plastics — Methods of exposure to laboratory light sources — Part.4: Open-flame carbon-
arc lamps

ISO 6603-2), Plastics — Determination of puncture impact behaviour of rigid plastics — Part 2: Instrumented
impact testling

ISO 1035041, Plastics — Acquisition and presentation of comparable'single-point data — Part 1: Mouldling
materials

IS0 11357-R, Plastics — Differential scanning calorimetry (DS€) — Part 2: Determination of glass transition
temperatuie and glass transition step height

ISO 113573, Plastics — Differential scanning calorimetry (DSC) — Part 3: Determination of temperature
and enthalpy of melting and crystallization

ISO 1135942, Plastics — Thermomechanical @nalysis (TMA) — Part 2: Determination of coefficient of linear
thermal expansion and glass transition temperature

ISO 15512,|Plastics — Determination'\of water content
ISO 20753,|Plastics — Test speciméns

ISO 2197041:2018, Plastics.~= Polyketone (PK) moulding and extrusion materials — Part 1: Designafion
system and|basis for specifications

IEC 60112] Methods for determining the comparative and the proof tracking indices of solid insulafing
materials Under moist conditions

IEC 602434l¢Electrical strength of insulating materials — Test methods — Part 1: Test at power frequericies

IEC 60296, Specification for 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

[EC 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

2 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=d72155400b76ab580074b3b2fb851c6a

IS0 21970-2:2018(E)

3 Terms and definitions
No terms and definitions are listed in this document.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

4_ Pranaration oftact chacimanec
—reparatoi-6itestspecHnens

4.1] General

It i essential that specimens are always prepared by the same procedure (injection moulding), using
the[same processing conditions.

4.2| Treatment of the material before moulding

Befpre processing, the moisture content of the material sample shall'\iot exceed 0,2 % by mass. If the
moisture level exceeds this limit, the sample shall be dried in dccordance with the manpfacturer's
insfiructions until the moisture content is below the limit.

4.3| Injection moulding

Specimens shall be prepared in accordance with ISQ294-1 using the conditions specified in [lable 1.

Table 1 — Injection-moulding conditions

Material Moulding conditions
D¢signation | Designation | Filler Melt Mould Average Hold Hold Total
code for code for content™|temperature | temperature | injection | pressure | pressyire | cycle
conpositiona melting velocity timg time
temperature
% °C °C mm/s MPa S S
PK-EP 210 0to50 235 80 100+£50 | 70+10 15 %[5 <35
220 245
230 255
240 265
250 275

5 |Conditioning of test specimens

After moulding, test specimens shall be conditioned in accordance with ISO 291 for 48 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 the standard
atmosphere of (23 * 2) °C and (50 * 10) % relative humidity unless specifically stated otherwise in
Table 2 and Table 3.

© ISO 2018 - All rights reserved 3
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Table 2 is compiled from ISO 10350-1, and the properties listed are those which are appropriate
to polyketone 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 polyketone moulding and extrusion materials.

Table 2 — General properties and test conditions (selected from ISO 10350-1)

Specimen type

Test conditions and

Property Unit Standard . . . N supplementary
\ullllcllblUllb II1 llllll} instructions
Rheological Properties
g‘:}: mass-flow ¢/10 min Use one of the tesdt1 ;
ISO 1133-1 Moulding compound temperatureagirit loads
Melt volumje-flow 3/10 mi given in
rate cm3/10 min ISO 219%021:2018, Table
Mechanicgl properties
Tensile moglulus MPa Test speed 1 mm/min
Yield strength MPa
Yield strairn] % Test speed 5 mm/min
Nominal stkain at % 1SO 527-1 Sec Failure without yielding
break 1SO 527-2 ISO 20753 If strain at break < 10 %
Stress at 50 % MPa test speed 5 mm/min
strain If strain at break > 10 % fest
Stress at bileak MPa speed 50 mm/min
Strain at byjeak %
Flexural mpdulus MPa )
ISO 178 80 x10 x4 Test speed 2 mm/min
Flexural strength MPa
Charpy unnjotched 2 Method 1eU (edgewise
impact strgngth k]/m ISO 1791 80x10 x4 impact)
Charpy notched kJ/m?2 ISOA79-2 80 x 10 x 4 Method 1eA (edgewise
impact strgngth V-notch, r=0,25 impact)
Thermal properties
Glass transjtion o -~ . Method A (DSC or DTA).
temperatuye G 150 11357-2 Moulding compound Last column: Use 10 K/m|n
Melting °C ISO 11357-3 Moulding compound |Use 10 K/min
temperatuge
i ISO 75-1
fleat deflegtion °C 80 x 10 x 4 0,45 MPa and 1,8 MPa
temperaturge ISO 75-2
. Method A - linear burni
A rate of horizontal specimens
Flammability IEC 60695-11-10 | 2> * 13 x 1,6 or other| Method B (vertical)
thickness )
s a) afterflame time
b) afterglow time
Electrical properties
Relati_ve_ _ - Frequency 100 Hz and
permittivity IEC 62631-2-1 1 MHz (compensate for
Dissipation factor J— > 80 x > 80 x 1 electrode edge effect)
Volume resistivity Q-m [EC 62631-3-1
— Voltage 100 V
Surface resistivity Q [EC 62631-3-2
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Table 2 (continued)
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Specimen tvpe Test conditions and
Property Unit Standard Specil p supplementary
(dimensions in mm) - .
instructions
Use 25 mm/75 mm
coaxial-cylinder electrode
. configuration. Immerse in
Electric strength kV/mm IEC 60243-1 280x280x4 IEC 60296
transformer oil. Use short
time (rapid rise) test.
Comparative — IEC 60112 >15x215%x4  |Use solution A
tragking index
OtRher properties
Saturatioh value |n
. . water-at 23 °C
Wager absorption % ISO 62 Thickness = 1 mm -
Saturation value pt 23 °C
and 50 % relativg humidity
150 1183-1 Prepared from cehtre Use part of centrd of
Denpsity kg/m3 ISO 1183-2 of ISO 20753 lp' ;
tvoe A multipurpose spgdcimen
1SO 1183-3 YR

extrusion materials

Thable 3 — Additional properties and test conditions of particular utility to PK moulding and

. Specimen type Test conditions and
Property Unit Standard (dimensions in mm) supplementary instructions
Moulding
Water content % [SO 15512
compound
Moulding
Ash % ISO 3451=4
compound
N Maximum force |Striker diameter
Fm 20 mm.
Lubriqate the
Punct strikef. Clamp
Pupcture impact uncture energy |the specimen
beHaviour 150 6603-2 60 x 60 x2 Wp at 50 % tightly enough to
| decrease in force preveht any out-
aftEIj the of-plape
maximum moverhent of its
extrerpities.
Codfficient of Longitudinal and transvgrse.
lindatthermal °c-1 [SO 11359-2 10 x 10 x 4 Record the secant value pver the
expansion TEMMPerature range 23t to 55 °C
Oxygen index at
ambient ISO 4589-2 80 x 10 x 4 Procedure A - top surface ignition
temperature
ISO 4892-1 —
S0 48922 150 x50 x4 ora Method B
IS0 4892- type/dimension agreed
UV exposure test — between the parties Cycle1,2,30r4
ISO 4892-3 concerned Method C
ISO 4892-4 Spray cycle 1 or 2
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