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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-govern
Internationg

Internationg
The main t

adopted by
Internationg

Attention is
rights. ISO

ISO 10350
properties.

This secon
revised.

ISO 10350
comparable

Part 1:

Part 2:

mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
hsk of technical committees is to prepare International Standards. Draft Interfiational Stand
the technical committees are circulated to the member bodies for voting: -Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

j edition cancels and replaces the first edition (1ISO40350-1:1998), which has been techni

consists of the following parts, under the genéral title Plastics — Acquisition and presentatio
single-point data:

Moulding materials

Long-fibre-reinforced plastics

the

ards
an

tent

1 was prepared by Technical Committee ISO/TC 61, Plasti¢s,) Subcommittee SC 2, Mechanical

cally

n of

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=d1af54004463ca8eb1f05b561fe5756d

ISO 10350-1:2007(E)

Introduction

ISO 10350 has been prepared because users of plastics find that available data cannot always be readily
used to compare the properties of similar materials, especially when the data have been supplied by different
sources. Even when the same standard tests have been used, they often allow the adoption of a wide range
of alternative test conditions, and the data obtained are not necessarily comparable. The purpose of this
Intefnational Standard 1S to identity Specific methods and conditions of test 1o be used for the acquisition and
presentation of data in order that valid comparisons between materials can be made.

ISO[ 10350 is concerned with tests employed to present “single-point” data on the limited‘rahge df properties
commonly included in data sheets and used for the preliminary selection of materials. Such data rgpresent the
mogt basic approach to the specification of properties of materials, and the standard,thus facilitgtes the first
steps towards more efficient selection and use of plastics in the many applicationste’which they arg suited.

Complementary International Standards (ISO 11403-1, 1ISO 11403-2 and }SQ/11403-3)" are congerned with
the [standardized acquisition and presentation of multipoint data, to demenstrate how propertigs vary with
impprtant factors such as time, temperature and the presence of particular natural and chemical e:[vironments.

In these standards, some additional properties are included. Their use will provide a more| substantial
datgbase than one containing only single-point data, and so will enable improved assessment of the fithess of
a mlaterial for any particular application. In addition, 1ISO 11403-1, which deals with mechanical properties,
assists predictions of the performance of components and 1SO 11403-2, covering thermal and|processing
properties, aids predictions of melt-flow behaviour during *manufacturing. 1ISO 11403-3 is congerned with
env|ronmental influences on properties, and other parts’may be prepared to cover additional properties.

1) IS0 11403-1, Plastics — Acquisition and presentation of comparable multipoint data — Part 1: Mechanical properties

ISO 11403-2, Plastics — Acquisition and presentation of comparable multipoint data — Part 2: Thermal and
processing properties

ISO 11403-3, Plastics — Acquisition and presentation of comparable multipoint data — Part 3: Environmental
influences on properties

© 1SO 2007 — All rights reserved \4
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Scope

bin basic properties of plastics. In general, each property is specified\by a single experim
bugh in certain cases properties are represented by two values obtained under different test
properties included are those presented conventionally in manufacturers' data sheets. 1
10350 applies predominantly to unreinforced and reinforced thermoplastic and thermosettin
may be injection- or compression-moulded or prepared _das_/sheets of specified thicknes
10350 deals specifically with long- or continuous-fibre-reinforced plastics. For the purposes of
-fibre-reinforced plastics are considered to have fibre lengths greater than 7,5 mm prior to mou

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

62, Plastics — Determination of water absorption

75-1, Plastics — Determination of temperature of deflection under load — Part 1: General test
75-2, Plastics — Determination of temperature of deflection under load — Part 2: Plastics and

178, Plastics < Determination of flexural properties

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

IS

10350 identifies specific test procedures for the acquisition and presentation of comparalple data for

ental value,
conditions.
[his part of
g materials
5. Part 2 of
ISO 10350,
Iding.

For dated
referenced

method

ebonite

act test

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

201 Plagstics Standard Qfmnopharao for r\r\nnﬁﬁnning and fnoﬁng
LGS H taHaa+-a-aHH 14 +54 HHHOHAG-GAGLESHA

ISO

293, Plastics — Compression moulding of test specimens of thermoplastic materials

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

ISO

295, Plastics — Compression moulding of test specimens of thermosetting materials
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ISO 306, Plastics — Thermoplastic materials — Determination of Vicat softening temperature (VST)

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 899-1,

Plastics — Determination of creep behaviour — Part 1: Tensile creep

ISO 1133, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate (MVR) of

thermoplastics

ISO 1183-1} Plastics — Methods for determining the density of non-cellular plastics — Part 1: Inimersion
method, liqlid pyknometer method and titration method

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

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

ISO 2577, Plastics — Thermosetting moulding materials — Determination of skrinkage

ISO 2818, A

Plastics — Preparation of test specimens by machining

ISO 3167, Flastics — Multipurpose test specimens

ISO 4589-2] Plastics — Determination of burning behaviour by oxygen index — Part 2: Ambient-temperature
test

ISO 6603-2 Plastics — Determination of puncture impact behaviour of rigid plastics — Part 2: Instrumehted
impact testing

ISO 8256, Flastics — Determination of tensilefsimpact strength

ISO 107241, Plastics — Injection moulding of test specimens of thermosetting powder moulding compouynds
(PMCs) — Part 1: General principles,and moulding of multipurpose test specimens

ISO 10724, Plastics — Injection.moulding of test specimens of thermosetting powder moulding compouynds
(PMCs) — Part 2: Small plates

ISO 11357, Plastics —< Differential scanning calorimetry (DSC) — Part 2: Determination of glass transjtion
temperature

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

ISO 11359-2, Plastics — Thermomechanical analysis (TMA) — Part 2: Determination of coefficient of linear
thermal expansion and glass transition temperature

IEC 60093, Methods of test for volume resistivity and surface resistivity of solid electrical insulating materials

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

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

IEC 60250, Recommended methods for the determination of the permittivity and dielectric dissipation factor of
electrical insulating materials at power, audio and radio frequencies including metre wavelengths
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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 60695-11-20, Fire hazard testing — Part 11-20: Test flames — 500 W flame test methods

3 Terms and definitions

Forlthe purposes of this document, the following terms and definitions apply.

31
single-point data

datg characterizing a plastics material by means of those property tests in which)important
performance can be described with single-value results.

4 [Specimen preparation and conditioning

aspects of

In the preparation of specimens by injection moulding, the procedurés described in ISO 294-1 and ISO 294-3

or 180 10724-1 and I1SO 10724-2 shall be used. For compression moulding, the procedures d
ISO[293 or ISO 295 shall be used. The moulding method and“the conditions will depend upon
being moulded. If these conditions are specified in the International Standard appropriate to the m
they shall be adopted for the preparation of every specimen on which data are obtained using
ISO[10350. For those plastics for which moulding conditions have not yet been standardized, thg
employed shall be within the range recommended by the polymer manufacturer and shall, for
pro¢essing methods, be the same for every specimen.

Where moulding conditions are not stipulated in any International Standard, the values ug
pargmeters in Table 1 shall be recorded with the single-point data for that material. Where sps
prepared by machining from sheet, thesmachining shall be performed in accordance with 1ISO 2§
dimgnsions of the specimen shall comply with those for the appropriate specimen in Table 2.

For|materials that have properties-that are not significantly sensitive to any absorbed water, sped
be tonditioned in accordande jwith the International Standard appropriate to the material concs
matgrials standard is available, condition test specimens at 23 °C + 2 °C and (50 + 10) % RH for
length of time of 88 h (see)ISO 291).

Forlthose materialsshaving properties that are significantly dependent upon the concentration of ar
water, data shall,be presented both for material that is dry and also for material that is in equilibr
atmpsphere 6f 50 % RH at 23 °C but with the following exceptions (see Table 2):

escribed in
he material
aterial, then
this part of
e conditions
each of the

ed for the
cimens are
18 and the

imens shall
erned. If no
a minimum

y absorbed
um with an

Rheological properties, 1.1 to 1.6 dry only
Creep modulus, Z.0 and 2.Y oU 7 RH only
Thermal properties, 3.1 to 3.8 dry only
Surface resistivity and comparative tracking index, 4.6 and 4.9 50 % RH only

For these materials, consult the relevant materials standard for procedures for conditioning specimens to
achieve material that is dry or in equilibrium under 50 % RH. Following such conditioning, all test specimens
shall be stored at 23 °C + 2 °C for a minimum of 16 h before testing. The storage atmosphere shall then be

either dry or at 50 % RH, depending upon the condition of the specimen.
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Table 1 — Moulding parameters

Moulding-material type

Moulding method and standard

(where applicable) Moulding parameters

Melt temperature
Injection Mould temperature
ISO 294-1 and 1SO 294-3 Injection velocity?

Cavity pressure at hold®

Thermoplastic
Moulding temperature

Compression Moulding time
ISO 293 Cooling rate

Demoulding temperature

Injection temperature
Injection Mould temperature
ISO 10724-1 and ISO 10724-2 Injection velocity

Thermosetting Cure time

. Mouldtemperature
Compression

Moeuld’pressure
ISO 295

Cure time

2@ For
injection
(ISO 29
b on
determin

the preparation of standard specimens of the 80 mm x 10 mm x 4 mm bar (ISO 294-1, mould type B), values for the
velocity shall be chosen to give an injection time comparable to that achieved with the multipurpose test specimen
l-1, mould type A).

to be recorded for the 60 mm x 60 mm x 2 mm plate-specimen in ISO 294-3 and ISO 294-4 when used for the
ation of moulding shrinkage.

5 Testli

The test me

6 Prese

The presen
identifies th
whether thg
properties &

equirements

thods, test conditions and-units specified in Table 2 shall be used when determining data.

ntation of resuts

tation of data‘shall be as shown in Table 2, and the data shall be preceded by information
e material\tfogether with the information required by Clause 4 where appropriate. Indicate
specimens tested were dry, in equilibrium with an atmosphere of 50 % RH at 23 °C or wheg
re insensitive to the presence of water.

that
also
ther

The minimd

m nurmbper or specimens lesied Shiall De e numoer SpeCiTieO 101" €acCll Property mtheassoct

ted

test method standard (see Note). Record the mean value for each property (or the central value if this is
stipulated in the test method standard) in the “value” column.

NOTE In order that the value recorded for each property is as representative as possible of the material being tested,
it is recommended that test specimens be prepared from at least three samples of the material taken from the production
of the material over an extended timescale.
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Notes to Table 2

1

not be appropriate for all plastics.

2

3

The ratio of melt mass-flow rate to melt volume-flow rate gives an estimate of the melt density.

direction of flow into the mould.

Use of the parameters in Table 2 is essentially for the comparison of data, and certain of the instructions listed may

Where specimens are prepared by injection moulding, record property values both parallel and normal to the

4
for spemme S—G

For test specimens prepared by |nject|on mouldlng use mould type D1 for speC|mens of 1 mm thickness and type D2
the
e the

conditions sq
same injectiq

5 1SO 31
the shoulder
standard 1S(

ecified for preparing the 1ISO 3167 multipurpose specimen, but employlng an injection velocity that glve
n time as that obtained with the multipurpose specimen.

of 20 mm to 25 mm which thereby enables a central region to be obtained of length~at least 80 mm.
D bar having dimensions 80 mm x 10 mm x 4 mm can thus be cut from the central region of this type of

the

7 describes two types of specimen for tensile tests. The type A specimen has a lower value\for the radiyis of

The
test

specimen which is therefore recommended for directly moulded specimens. The type B specimen has a larger shoulllder

radius of > 6

6 The dat
stress-strain

7  If the sj
be 50 mm/m
occurs above

The determi
measuremer

8  If the s
point below

50 % strain 4
and with a st

D mm and is recommended for machined specimens.

a to be recorded for the properties in 2.1 to 2.7 are intended to give a fairimpression of the nature o)
curve to failure (see Figure 1).

ecimen shows yielding when tested at a speed of 50 mm/min, thén the test speed for data acquisition
n and the values for yield stress and strain and the nominal strain at break shall be recorded. If ruj
50 % nominal strain, record either the measured value of the'neminal strain at break or simply record “>

hation of the nominal strain is based upon the initial and final grip separations instead of extenson
ts.

ecimen has a breaking strain beyond 10 % when tested at a speed of 50 mm/min but does not show a
b0 % strain, record the stress and strain at break. If rupture occurs above 50 % strain, record the stre
nd either the measured strain at break aor “>'50” for this value. If the specimen shows rupture without yie
Fain at break of less than or equal to 10 % when tested at a speed of 50 mm/min, then the test speed for

f the

shall
ture
50”.

eter

yield
bs at
ding
data

acquisition shall be 5 mm/min and the values for stress and strain at break shall be recorded.
how
5s of
near
tion-
5 for

9  The flexure test generates a non-uniform stress across the cross-section of the specimen. For materials that
significantly pon-linear behaviour up to failyre, the derived flexural-strength value will thus depend upon the thickne
the specimen. This test is therefore pot recommended for these materials. For materials that show predominantly li
behaviour up to failure, the inclusionof data using this test is optional. However, it should be noted that, for injed
moulded or feinforced materials; where the structure often varies through the cross-section of the specimen, value
flexural propgrties may be different from those obtained in tension.

10 After testing, classify\test results according to the three types of failure defined in ISO 179-1 and ISO 179-2:

C dompletebreak or hinge break;

P

partial break;

N no break.
Select the test results for the type of failure that occurs most frequently and record the mean value of the impact strength
and the corresponding failure type: C, P or N.

11 In order to achieve comparable data with this test, the application of a lubricant to the striking surface is specified to
minimize the friction between the striker and the test specimen. See the test method standard for details of suitable
lubricants and their application. Results from an unlubricated test may be higher, owing to friction, and the mode of failure
may be different from the lubricated test.
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