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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 wark SO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stan@lards
adopted by fthe technical committees are circulated to the member bodies for voting~-Publication gs an
International [Standard requires approval by at least 75 % of the member bodies casting-a Vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 20753 was prepared by Technical Committee ISO/TC 61, PlastieS) "Subcommittee SC 2, Mechanical
properties.

iv © 1SO 2008 — All rights reserved
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Introduction

Up to now, information on plastics test specimens has been specified in several different locations: in test
method standards (e.g. ISO 527-2), in ISO 3167 (for multipurpose test specimens) and in 1SO 294-1,
ISO 294-2, 1SO 294-3 and ISO 294-5 (for moulding conditions). The aim of this International Standard is to
give the de3|gnat|ons and dlmen3|ons of test spemmens used for the acqmsmon of comparable data, and also
a revision of
the 1$0 294 series, which will define only the injection- mouldlng conditions and will refer to this|International
Stanglard for the dimensions of the specimens. Other International Standards that have hitherto ysed different
designations for the same specimen type will also be revised to bring the designations into-line jwith those in
this International Standard.

© 1SO 2008 — All rights reserved \4
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INTERNATIONAL STANDARD

I1ISO 20753:2008(E)

Plastics — Test specimens

1

1.1
from
mac

spec

The

a)

Scope

This International Standard specifies dimensional requirements relating to test specimé
plastics materials intended for processing by moulding, as well as to test specimens
r.
mens used for the acquisition of comparable data and also other frequently usedispecimens

following types of test specimen are specified:

Type A1 and type A2 specimens (1 = injection moulded, 2 = machined‘from a sheet or shape

These are tensile test specimens from which, with simple machining, specimens for a va
tests can be taken (see Annex A).

The type A1 specimen corresponds to the 1SO 3167:2002 type A multipurpose test sp
rincipal advantage of a multipurpose test specimen s that it allows all the test methods
nnex A to be carried out by all test laboratories on the basis of comparable mouldings. G
e properties measured are coherent as all are measured using similar specimens prepare(
ay. In other words, it can be expected thattest results for a given set of specimens
ppreciably due to unintentionally different~moulding conditions. On the other hand, if
influence of moulding conditions and/or<different states of the specimens can be asse
ifficulty for all of the properties measured.

ns prepared
prepared by

ining from sheets or shaped articles. It gives, in one document, the designations and“dimensions of test

d article)

riety of other

ecimen. The
mentioned in
onsequently,
in the same
will not vary
desired, the
5sed without

Iso described are reduced-scale test specimens designated type Axy, where x is the numbper indicating

e method of specimen preparation (1 = injection moulded, 2 = machined from a sheet or sk
nd y is a number indicating'the scale factor (1:y). These can be used e.g. when full-sized te
re not convenient or when sample material exists in small quantities only.

Type B specimens

These are bar-specimens which can be directly moulded or can be machined from the cent
tiype A1 specimens or from sheets or shaped articles.

Type Cspecimens

These are small tensile test specimens which can be directly moulded or machined, e.g

aped article)
5t specimens

ral section of

from plates

ype D specimens), from the central section of type A1 specimens or from sheets or shaped
Type D1 and type D2 specimens

These are square plates of thickness 1 mm and 2 mm, respectively.

articles.

If a particular type of test specimen is not mentioned in this International Standard, this does not mean that
there is any intention to exclude the use of the specimen. Additional specimen types may be added in future if

they

are commonly used.

© 1SO 2008 — All rights reserved
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2 Normative references

The following referenced documents are indispensable for the application 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.

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 295, Pl
ISO 2818, P

1ISO 10350-1
materials

ISO 10350-2
reinforced pl

ISO 10724-1
(PMCs) — P

ISO 11403-1
properties

ISO 11403-2
processing p

1ISO 11403-3
influences or

3 Terms

StICS — LompressSiorn moduiding or teSt Specimens or tnerrmoseting materials

astics — Preparation of test specimens by machining

Plastics — Acquisition and presentation of comparable single-point data)— Part 2: Long-
hstics

Plastics — Injection moulding of test specimens of thermosetting powder moulding compd
art 1: General principles and moulding of multipurpose test spécimens

Plastics — Acquisition and presentation of comparable multipoint data — Part 2: Therma
roperties

Plastics — Acquisition and presentation<of comparable multipoint data — Part 3: Environn
properties

and definitions

For the purpgses of this document, the-following terms and definitions apply.

3.1

multipurposle test specimen

type A1 or t
respectively

NOTE 1 Al
Standard, as 1

ype A2 tensile-test specimen as shown in Figure 1 and specified in Table 1 and Ta

nultipurpose test specimens, for the purposes of this International Standard it is the type A1 specimen

is the preferre

Plastics — Acquisition and presentation of comparable single-point data —,Part 1. Modlding

fibre-

unds

Plastics — Acquisition and presentation of comparablesmultipoint data — Part 1. Mechanical

| and

ental

Dle 2,

hough-ISO 3167:2002 refers to both the type A and type B specimens, defined in that Interngtional

which

 specimen for the acquisition of comparable data and hence the true multipurpose test specimen.

NOTE 2

the narrow parallel-sided section is 80 mm + 2 mm.

3.2
I

The type A1 specimen can be made suitable for a variety of tests by simple cutting, because the length /, of

length of the narrow parallel-sided section (central section) of the type A and type CP tensile test specimens,

the length of

3.3
I

the type B bar specimen and the length of the side of the type D plate specimen

distance between the broad parallel-sided sections (tabs) of the type A and type CP tensile test specimens

© 1SO 2008 — All rights reserved
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overall length of the type A and type C tensile test specimens

3.5
by

width of the narrow parallel-sided section (central section) of the type A tensile test specimen, the minimum

width of the type C test specimen and the length of the side of the type D plate specimen

3.6

by

width-ef-the-broad-parallel-sided-sections{tabsiof-the typeAand-type-Ctensiletestspecimens
3.7

,

radiup of the shoulder region of the type A and type C tensile test specimens

3.8

h

thickmess of the test specimen

4 |

4.1

Test
spec
ISO ?
shee

polyn

Strict
are in

All slirfaces of the test specimens shall be free from visible flaws, scratches or other imperf

moul
surfa

The

spec
ISO /
resul

For i

Preparation of test specimens

General

specimens shall be prepared in accordance with the relevant material specification. When
mens shall be either directly compression or injection moulded from the material in acc
93, ISO 294-1, ISO 295 or ISO 10724-1, as appropriate, or machined in accordance with I
s that have been compression or injection moulded from the compound, extruded from the
nerized and cast.

control of all the specimen preparation conditions is essential to ensure that all test specir]
the same state.

Hed specimens, any flash-present shall be completely removed, taking care not to damage
Ce.

pbroad sides of multipurpose test specimens shall be suitably marked (see Note), for injec
mens to distinguish between the sides formed by the cavity plate and the fixed plate of th
94-1 or 1S©10724-1), for compression-moulded and machined specimens to identify an
ing from\the underlying moulding process.

hjection-moulded specimens, the sides can be identified by the impressions of the ejection

none exists,
brdance with
O 2818 from
compound or

hens in a set

bctions. With
the moulded

fion-moulded
e mould (see
y asymmetry

pins and by

the d

raftangle. Compression-moulded and machined specimens shall be marked at their should

prs. SO bars

taken from the central section of multipurpose test specimens shall be marked outside their central 64 mm
section, which is loaded during flexural testing.

NOTE

deflection under load (see Annex A).

4.2

Injection moulding of test specimens

Asymmetry with respect to thickness may influence the flexural properties, including the temperature of

Test specimens shall be injection moulded as specified in 1ISO 294-1 or 1SO 10724-1, as appropriate, and
under the conditions defined in the relevant International Standard for the material under examination or, if no
such standard exists, as recommended by the manufacturer of the material or as agreed upon between the
interested parties.

©I1SO

2008 — All rights reserved
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4.3 Compression moulding of test specimens

Test specimens shall be compression moulded as specified in ISO 293 or ISO 295, as appropriate, and under
the conditions defined in the relevant International Standard for the material under examination or, if no such
standard exists, as recommended by the manufacturer of the material or as agreed upon between the
interested parties.

4.4 Preparation of test specimens by machining

4.41

Preparation of test specimens by machining shall be performed either as specified in ISO 2818 or as

agreed upon by the interested parties, using suitably processed injection- or compression-moulded sheets or

shaped articl

4.4.2 Bar
section of a

The surface

The wid
sided se

During t
central

For the prep
80 mm in theg
broad ends g

When mach

specimens fi
information i

5 Types

5.1

Table 1 give
data in acco
ISO 11403-3
type A1 sped

Annex B giveg

NOTE It

Typeg of test specimen

eS.

st specimens having a width of 10 mm shall be cut symmetrically from the central parallel-
pe A1 or type A2 test specimen.

bf the central parallel-sided section of the test specimens shall remain as moulded:

h of the machined sections of the specimen shall be not less than that-of the central pa
ction, but may exceed the width of the latter by not more than 0,2 mm.

ne machining operation, care shall be taken to avoid any damage€ to the moulded surfaces
arallel-sided section.

aration, from type A1 or type A2 test specimens, of parallel-sided test specimens longer
case of type A1 test specimens or longer than 60 mnwin the case of type A2 test specimen
f the specimen shall be machined to the width of the'\central parallel-sided section.

ning test specimens from sheets or platesof which the history is not known, machin

om locations that appear appropriate or as agreed between the interested parties. Recor
the test specimen preparation report.

of test specimen and their.dimensions

5 an overview of the-types of test specimen that shall be used for the acquisition of compz
rdance with 1ISQ40350-1 or ISO 10350-2 or in accordance with 1ISO 11403-1, ISO 11403

Where applieable, type A1 specimens and specimens machined from the central section
imen shall always be used.

s an oVerview of the designation system used for ISO test specimens.

nas been shown that, for some materlals the results of tests usmg dlrectly moulded 80 mm x 10 mm x

bars differ frorl

sided

rallel-

bf the

than
5, the

—
(]

LU
—
(7]

rable
-2 or
bf the

4 mm

purpose

test specimen. For this reason, ISO 10350-1 recommends that the central section of the multlpurpose test specimen be
used. For licensees of the CAMPUS® database, this is mandatory.

© 1SO 2008 — All rights reserved
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Table 1 — Types of test specimen to be used for acquisition of comparable data

Shape Other details Designation Comments
Tensile specimen Multipurpose Type A1 Identical with type A of ISO 3167:2002 and with type 1A of
(with narrow parallel- (see 5.2.1) ISO 527-2:1993, injection moulded
sided section and tabs)
Bar See 5.3 Type B2 Rectangular bar, machined from central section of type A1
Small tensile specimen See 5.4 Type CW13 | Identical with type 4 of ISO 8256:2004, injection moulded
Plate See 5.5 Type D12 Thickness 2 mm, injection moulded
Tablg 2 gives an overview of additional types of test specimen.

Table 2 — Additional types of test specimen

Shape Other details Designation Comments
Tensjle specimen Multipurpose Type A2 Identical with type B of YISO 3167:2002 and with type 1B of
(with|narrow parallel- (see 5.2.1 and ISO 527-2:1993, machined from sheets prepared by any

sided

section and tabs)

3.1, Note 1)

method

Reduced-scale

Type A12, A22

Identical with‘type 1BA of ISO 527-2:1993, scd

le factor 1:2,

(see 5.2.2) injection moulded or machined
Type A13, A23 | Injection.moulded or machined from type D1 of D2 plate
specimens, scale factor 1:3
Type A14, A24 |Like type A1, scale factor 1:4, longer ends, injgction
moulded or machined
Type A15,°A25 | Identical with type 1BB of ISO 527-2:1993, scqle factor 1:5,
injection moulded or machined
Type)A18, A28 |Like type A1, scale factor 1:8, longer ends, injgction
moulded or machined
Bar See 5.3 Type B1 Rectangular bar, injection moulded
Type B3 Rectangular bar, machined from sheets (prepgred by any
method) or compression moulded
Small tensile specimen See 5.4 Type CW21, |ldentical with type 4 of ISO 8256:2004 and typ¢ S of
Type CW22 | ASTM D 1822-06, machined from type D1 or 02 plate
specimens
Type CP1z, |Identical with type 2 of ISO 8256:2004, injection moulded or
Type CP2z machined, thickness z mm
Plate Type D1x, D2x |Injection moulded or machined, thickness x mm

5.2 Tensile test specimens with parallel-sided central section

5.21

Multipurpose test specimens (type A1 and type A2)

The general design of tensile test specimens is shown in Figure 1. Table 3 gives details of the dimensions of
and acceptable tolerances for type A1 and type A2 specimens.

© 1SO 2008 — All rights reserved
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A
 J

A
Y

 J
A
A

/

b
b,

7\ Y

T
|

Figure 1 — General design of tensile test specimens

Table 3 — Dimensions of type A1 and type A2 test speciméns

Dimensions in millimetres

. . Type)Ad Type A2
Dimension (injection moulded) (machined)
I3 Overall length @ =170 > 150
I, |[Distance between broad parallel-sided sections P 109,3 +3,2 108 +1,6
Iy Length of narrow parallel-sided section 80+2 60,0 £ 0,5
r Radius of shoulder © 24 +1 60,0 £ 0,5
by, ||Width at ends 20,0+0,2
by \Width of narrow parallel-sided section 10+0,2
h Thickness (preferred) 40+0,2
Distance between clamps 115+1
@  The|recommended overall length .6f 170 mm of the type A1 test specimen is consistent with 1SO 294-1 and
ISO 10724-1. For some materials, the-length of the tabs may need to be extended (e.g. /3 = 200 mm) to prevent breakage of
slippage |n the jaws of the test machine.
b Res Iting from I, r, b4.and b,, but within the indicated tolerance limits.
¢ The|value givenforthe radius of the type A1 specimen corresponds to the recommendation made in 1ISO 3167:2002,
ISO 3167:2002 stilNallows the former radius tolerance limits of 20 mm to 25 mm, but recommends that a radius of]
(24 £ 1) mm be used, which may become mandatory in the next revision of ISO 3167.

5.2.2 Reduced-scale test specimens

The general design of tensile test specimens is shown in Figure 1. The designation of reduced-scale tensile
test specimens is type Axy, where

A is the specimen type;
x indicates the method of preparation;
y is the scale factor.

Table 4 gives details of the dimensions of, and acceptable tolerances for, specimen types Ax4, Ax8, Ax2, Ax3
and Ax5, x being either 1 for injection moulding or 2 for machining.

6 © 1SO 2008 — All rights reserved
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Table 4 — Dimensions of reduced-scale test specimens

Dimensions in millimetres

A12 A13 A15 A14 A18
Specimen designation
A22 A23 A25 A24 A28
Scale factor 1:2 ~1:3 1:5 1:4 1:8
(see comments in except for thickness | except for except for /5 except for /5
last row) and /, thickness
I3 >75 > 60 > 30 > 45 > 23,8
A 58+ 2 3541 2342 275 +1 13,8+0,5
Iy 30+0,5 24 +0,5 12+0,5 20+0,5 10+0,5
by 5+0,5 3,56+0,2 2+0,2 25+0,1 1,25+ 0,05
by 10+£0,5 7,2+0,2 4+0,2 50+0,2 25+0,1
r > 30 > 8,8 >12 6,3 +0,2 32+0,2
h >2+01 1o0r2+0,05 >2+0/1 160+ 0,1 4,5+0,1
Preppration Machining Machining from Machining Injection moulding | Injection moulding
(or injection plates (type D1 (or injection (or machining) (or machining)
moulding) or D2) moulding)
(or injection
moulding)
Comfmnents The The The
disproportionately disproportionately | disprgportionately
. small value of /, . large value of /, largg value of /,
allows longer ends allows longer ends | allowq longer ends
that make gripping that make gripping | that mjake gripping
easier easier easier

5.3 | Bar test specimens (type B)

Bar tgst specimens shall have the-following dimensions:

length /;: (80 £2).mm;
Width b4: (10,0 £ 0,2) mm;
thickness #: (4,0+£0,2) mm.

The designation of bar test specimens is type Bx, where

E|3 is the specimen type;

x  indicates the method of preparation.

They can be prepared as follows:

type B1: by injection moulding;
type B2: by machining from the central section of the type A1 test specimen (see also Figure 1);
type B3: by machining from sheets or shaped articles, or by compression moulding to the required

dimensions.

© 1SO 2008 — All rights reserved 7
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5.4 Small tensile specimens (type C)

Small tensile specimens shall have the dimensions given in Table 5 (see also Figure 2).

Table 5 — Dimensions of type C test specimens

Dimensions in millimetres

Dimension Type CW Type CP
I3 60 £ 1 60 +1
by 100+0.2 100+0.2
by 3,0+£0,1 3,0+0,1
h@ 3,0£0,1 3,0+0,1
r 15+ 1 10+1
Iy — 10,0£0,2
Iy — 30,0£0,5

@  QOther thicknesses: 1 mm, 2 mm.

b,

 J

A

a) Type CW
<
NA v
Q
' A :
S < -
B ly -
» s .
b) Type CP

Figure 2 — General design of type CW and type CP test specimens

© 1SO 2008 — All rights reserved
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tion-moulded
d articles or
he specimen

The designation of small tensile specimens is type Cxyz, where

C (position 1) = specimen type;

x  (position 1a) = W (specimen with waist) or P (specimen with parallel-sided central section);

y  (position 2) indicates method of preparation (1 = injection moulding; 2 = machining);

z  (position 3) = 1, 2 or 3, indicating the thickness of the specimen, in millimetres.
Machining of specimens can be done from sheets or from type D plate specimens (see 5.5).
Poss|ble designations are:

CW11 Cw21 CP11 CP21
CW12 Cw22 CP12 CP22
CW13 CW23 CP13 CP23
This designation system is especially designed to describe commonly used thicknesses of injec
specimens (small tensile specimens and plate specimens). Specimiens machined from shape
other| finished parts may have different thicknesses. In that case) the essential information is t
shapg (CW2 or CP2). The actual thickness will be given in the tést report.
5.5 | Plate specimens (type D)
Plate| specimens shall have the following dimensions;
4: (60 £ 2) mm;
4 (60 £ 2) mm;

They|
suita

6
The

a)

(1,0 £ 0,1) mm for type D1 er (2,0 £ 0,1) mm for type D2.

can be prepared by injection moulding, by compression moulding or by machining from
ble thickness. The designation is type Dxy, where

D is the specimemtype;

indicates,the method of preparation;

¥ isthe'thickness, in millimetres.

lat sheets of

Report on preparation of test specimens
report shall contain the following information:

a reference to this International Standard;

the specimen type;

the type of material used and the source, manufacturer's code, grade and form, including h
known;

the method of moulding and the conditions used;

© 1SO 2008 — All rights reserved
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e)
f)
9)
h)

10

the method of machining and the conditions used;
the specimen thickness, if modified from the standard thickness;
the number of test specimens prepared;

the date of preparation.

© 1SO 2008 — All rights reserved
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Annex A
(informative)

Recommended applications for multipurpose test
specimens or parts thereof

Type of specimen
Method Reference 2 anaror dimansions

mm
Tensile test ISO 527-2 A
Ténsile creep test ISO 899-1 X
Flexural test ISO 178 B
Flexural creep test ISO 899-2 B
Cpmpressive test ISO 604 (10 or50) x 10 k 4
Impact strength, Charpy ISO 179-1, ISO 179-2 B
Inppact strength, 1zod ISO 180 B
Impact strength, tensile ISO 8256 B
Témperature of deflection under load [I1SO 75-2 B
Vicat softening temperature ISO 306 (=10)x10x4
Hpardness, ball indentation ISO 2039-1 (=20)x20x4
Hardness, Rockwell ISO 2039<2 (>20)x20 x4
Hpardness, Shore 1ISO.868 (=>20)x20 x4
Epvironmental stress cracking SO 22088-1, ISO 22088-2, 1ISO 22088-3, AorB

ISO 22088-4, ISO 22088-5, ISO 22088-6

Density ISO 1183-1, ISO 1183-2, ISO 1183-3 B (= 10) x 10 x|4
Okygen index ISO 4589-2, ISO 4589-3 B
Cpmparative tracking-index (CTI) IEC 60112 20x20 x 4
Electrolytic corrosion IEC 60426 30x10x4
Linear expansion ISO 11359-2 (=10)x10x 4
a8 | SeeClause 2 or Bibliography.
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