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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 — Poly(methyl methacrylate) (PMMA) moulding
and extrusion materials —

Part 2:
Preparation of test specimens and determination of

p

1

1.1
be
ma

1.2
pro
pro

e
bef:[re moulding and the specimens before testing.

operties

Scope

This document specifies the methods of preparation of test specimens~and the test
sed in determining the properties of poly(methyl methacrylate) (PMMA) moulding an
rials. It gives the requirements for handling test material and for conditioning both the tg

This document specifies procedures and conditions for<the preparation of test speq
redures for measuring properties of the materials from_which these specimens are m
perties and test methods which are suitable and necessary to characterize poly(methyl me

motlding and extrusion materials.

1.3
met
incl
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ISO
ISO
ISO
ISO
ISO

The properties have been selected from the ‘general test methods in ISO 10350-1.
hods in wide use for, or of particular significance to, these moulding and extrusion materi
pded in this document, as are the designatory properties specified in ISO 24026-1.

Normative references

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

62, Plastics — Deternrination of water absorption
75-2, Plastics <\Determination of temperature of deflection under load — Part 2: Plastics ¢
175, Plastics= Methods of test for the determination of the effects of immersion in liquid ch

178, Rlastics — Determination of flexural properties

§

ethods to
extrusion
st material

imens and
hde. It lists
thacrylate)

Other test
hls are also

bir content
pplies. For
[s) applies.

nd ebonite

emicals

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

mpact test

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

ISO

180, Plastics — Determination of Izod impact strength

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

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

ISO

489, Plastics — Determination of refractive index

[SO 527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for moulding and
extrusion plastics
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ISO 604, Plastics — Determination of compressive properties

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 1628-6, Plastics — Determination of viscosity number and limiting viscosity number — Part 6: Methyl
methacrylate polymers

DRoll =
0

ISO 2039-1Plastt Det faa-af £lcad Deos 1 PR £
- I TUOSULILO Leiocrirmruceruri UJ rnmuruuricoo Iurc r. urr rrrucricueIorrrricurivu

ISO 2039-2, Plastics — Determination of hardness — Part 2: Rockwell hardness
ISO 3167, Hlastics — Multipurpose test specimens
ISO 6721-2) Plastics — Determination of dynamic mechanical properties — Part 2: Torsion-pendulum method

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

ISO 13468}1, Plastics — Determination of the total luminous transmittance of transparent materials —
Part 1: Single-beam instrument

ISO 2402611, Plastics — Poly(methyl methacrylate) (PMMA) moulding and extrusion materials — Paft 1:
Designatiof system and basis for specifications

3 Terr:E and definitions
No terms and definitions are listed in this document.

ISO and IE€ maintain terminological databases for-use in standardization at the following addresse

2]

— ISO Onlline browsing platform: availabl€ at https://www.iso.or

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

4 Preparation of test speécimens

4.1 General

In order t¢ obtain reproducible and comparable test results, it is necessary to use the methods of
specimen preparation and conditioning, the specimen dimensions and the test procedures specified
in this doqument~Values determined are necessarily identical to those obtained using specimenis of
different djmensions or prepared using different procedures.

It is essential that specimens always be prepared by the same procedure (injection moulding), using
the same processing conditions.

4.2 Treatment of the material before moulding

Before processing, the moisture content of the material sample shall not exceed 0,05 % by mass. If
the moisture level exceeds this limit, the sample shall be dried in accordance with the manufacturer’s
instructions until the moisture content no longer exceeds the limit.

2 © IS0 2020 - All rights reserved
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Moulding of specimens

1 General requirements

The specimens shall be prepared by injection moulding in accordance with ISO 294-1, using the
conditions specified in 4.3.2 to 4.3.6.

4.3.

4.3

2 Melt temperature

2.1 General

PM

MA moulding compounds are designated using a code-number representing the value

sofflening temperature (VST), a code-number representing the value of the melt mass-flow

and
this
des
spe
alsa
nun

lg

optionally, a code-number representing the value of the viscosity number (VN). Fot
designation system, in particular the code-numbers used, see ISO 240261y In cases
gnation only includes code-numbers for VST and MFR, the melt temperaturetised for md

f the Vicat
Fate (MFR)

details of
where the
ulding test
r for VN is

Cimens may be determined from the MFR code-number (see 4.3.2.2). If,the code-numbdq
used in the designation, the melt temperature may also be determined from the VST a

VN code-

bers (see 4.3.2.3). It should be noted that, for moulding compounds-with MFR values lying between
10 min (code-number 015) and 16 g/10 min (code-number 120}, there is little differ¢nce in the

melft temperatures calculated from the MFR code-number and_those calculated from the VST and VN

cod
det

Wh

4.3
Selg

EXA

e-numbers. However, for moulding compounds outside this‘range, the melt temperat
ermined only from the VST and VN code-numbers.

bn preparing specimens, the melt temperature shall’be’kept constant to within * 3 °C.
2.2 Melt temperature determined from MFR code-number
ct the appropriate melt temperature fromTable 1.
Table 1 — Melt temperature as function of MFR code-number
MFR code-number Melt temperature
°C
005 270
015 260
030 250
060 240
120 230
240 220
MPLE

e shall be

Moulding-compound designation: ISO 24026-PMMA,MLN,108-030

Melt temperature = 250 °C

© IS0 2020 - All rights reserved
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4.3.2.3 Melt temperature determined from VST and VN code-numbers
Calculate the melt temperature, in degrees Celsius, using Formula (1):

where

Ty is the melt temperature;
Tyg is the VST code number;

ayy is f number which depends on the VN code-number as shown in Table 2.

Table 2 — Value of ay as a function of VN code-number

VN code-number ayn
43 0
53 10
63 20
73 30
83 40
93 50

EXAMPLE
Moulding-compound designation: ISO 24026-PMMA,MLN,108-030-53

Melt temperature = 108 + 130 +,10°=248 °C

4.3.3 Mgquld temperature

Calculate the mould temperature, in/degrees Celsius, using Formula (2):

T, = Tyk - 40 (2)
where
T. is the mouldtemperature;

Ty is the-VST code number.

The mould temperature shall be kept constant to within + 3 °C.
EXAMPLE
Moulding-compound designation: ISO 24026-PMMA,MLN,108-030-53

Mould temperature = 68 °C

4.3.4 Average melt velocity

Set the injection pressure to give an average melt velocity of 200 mm/s + 100 mm/s.

4 © IS0 2020 - All rights reserved
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4.3.5 Hold pressure

Set the hold pressure to a value such that test specimens with only very slight sink marks are obtained.

4.3.6 Cooling time

Use a cooling time of 50 s + 5 s.

5 Conditioning of test specimens

Test specimens shall be conditioned in an oven for 16 h at a temperature of (VST code-number-25) °C.
The conditioning temperature shall be kept constant to within + 3 °C.

After conditioning in the oven, the specimens shall be further conditioned for at least 24 h at{(23 + 2) °C
and| (50 * 10) % relative humidity, except for specimens to be used for the determination of certain
thefmal and “other” properties, as given in Tables 2 and 3, which, after conditioning in the|oven, shall
be 3llowed to cool for at least 1 h at (23 + 2) °C in a desiccator. Testing shall be-performed ithmediately
aftdr the specimens are removed from the desiccator.

6 [Determination of properties

In the determination of properties and the presentation.fof ‘data, the standards, supplementary
insfructions and notes given in ISO 10350-1 shall be applied. All tests shall be carried out in tHe standard
osphere of (23 = 2) °C and (50 * 10) % relative humidity unless specifically stated otherwise in
bles 3 and 4.

Table 3 is compiled from ISO 10350-1, and the properties listed are those which are appfopriate to
PMMA moulding and extrusion materials. Thesgproperties are those considered useful for cqmparisons

Table 4 contains those properties, not found specifically in Table 3, which are in wide use or of particular
significance in the practical characterization of PMMA moulding and extrusion materials.

© IS0 2020 - All rights reserved 5
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