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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
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stics — Multipurpose test specimens

cope

This International Standard specifies requirements relating to multipurpose test specimens for plastic
moulding materials intended for processing by injection or direct compression moulding.
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indispensable for its application.\For dated references, only the edition cited applies.

referg
ISO 2

ISO 2
princi

ISO 2
[SO 2

[SO 10724-1, Plastics — Injection moulding of test specimens of thermosetting powder mouldin

rariety of other tests can be taken (see Annex A). Because they have such wide utility
mens are referred to in this International Standard as multipurpose test specimeéns.

nex A to be carried out on the basis of comparable mouldings. Consequently, th
ired are coherent as all are measured with specimens in the same state:’In other w

ent moulding conditions. On the other hand, if desired, the influence of moulding cond
ent states of the specimens can be assessed without difficulty for all of the propertie

br specimens not readily available. Furthermore, the fact'that only one mould is req
tageous.

e of multipurpose test specimens is to be agreeddtipon by the interested parties, becau
nificant differences between properties of thesunultipurpose test specimens and thos
levant test methods.

ormative references
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nces, the latest edition ofithe referenced document (including any amendments) app
D3, Plastics — Compréssion moulding of test specimens of thermoplastic materials

D4-1, Plastics —dnjection moulding of test specimens of thermoplastic materials — Pq
ples, and moulding of multipurpose and bar test specimens

D5, Plastics,“— Compression moulding of test specimens of thermosetting materials

B18, Rlastics — Preparation of test specimens by machining

img, specimens

these tensile

fincipal advantage of a multipurpose test specimen is that it allows all the test methodls mentioned

e properties
ds, it can be

ted that test results for a given set of specimens will not vary appreciably due to unjintentionally
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irt 1: General

(PMCs) — Part 1: General principles and moulding of multipurpose test specimens

3 Dimensions of test specimens

g compounds

For the purposes of this International Standard, the preferred multipurpose test specimen is the type A
tensile specimen shown in Figure 1. This can be made suitable for a variety of other tests by simple
cutting, because the length /1 of its narrow parallel-sided portion is 80 mm + 2 mm.
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Dimensions in millimetres

by

b,

A

/

Specimen type

A

B

I3 |Overall

lengtha

>150

Recommended valueb 170

> 150

I1 |Length

of narrow parallel-sided portion

80+2

60,0 £0,5

r |Radius

20to 25

Recommended valueb 24 + 1

> 60c¢

Recommended valueb 60,0

+0,5

Distan

2 portior]

e between broad parallel-sided
sd

104 to 113

106 to 120

Recommended rangeh

106 to 110

by |Width

tends

20,0+0,2

b1 |[Width

fnarrow portion

10+0,2

h |Thickn

ESS

4,0+0,2

a  Therecom
the length of tH
the jaws of the

b The recon
lower toleranc
narrow parallg
parallel-sided
1SO 527-2).

(I 1

test machine.

)’ +(b,-by)*

r=

d  Resulting

t(by —by)

rom I1, r, by anid-by, but within the indicated tolerance.

mended values and ranges may become mandatory on occasion of the next revision of the standar]
es on the radius reduce the ranges.of the stress concentrations that are found at the transitions betwe
l-sided and the rounded portiens. Together with the smaller tolerance on the distance between the
bortions for type B, a common-value of the initial distance between jaws can be used for tensile testiy

mended overall length of 170 mm for type Adis.consistent with ISO 294-1 and ISO 10724-1. For some matferials,
e tabs may need to be extended (e.g. to give an overall length of 200 mm) to prevent breakage or slipy

age in

d. The
en the
broad

g (see

Figure 1 — Type A and B multipurpose test specimens

4 Preparation of test specimen

4.1 General

Test specimens shall be prepared in accordance with the relevant material specification. When none
exists, specimens shall be either directly compression or injection moulded from the material in
accordance with ISO 293, ISO 294-1, ISO 295 or ISO 10724-1, as appropriate, or machined in accordance

with ISO 2818 from plates that have been compression or injection moulded from the compound.

Strict control of all conditions of the specimen preparation is essential to ensure that all test specimens
in a set are actually in the same state.

© ISO 2014 - All rights reserved
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All surfaces of the test specimens shall be free from visible flaws, scratches or other imperfections.
With moulded specimens all flash, if present, shall be removed, taking care not to damage the moulded
surface.

The broad sides of each specimen shall be suitably marked (see the note), for injection-moulded
specimens to distinguish between the sides formed by the cavity plate and the fixed plate of the mould
(see ISO 294-1 or ISO 10724-1), for compression-moulded and machined specimens to identify any
asymmetry resulting from the underlying moulding process.

NOTE Asymmetry with respect to thickness can influence the flexural properties, including the temperature
of deflection under load (see Annex A).

For idjection-moulded specimens, the sides can be identified by the impressions of the ejecfion pins and
by th¢ draft angle. Compression-moulded and machined specimens shall be marked at\thgir shoulders.
ISO bprs taken from the central part of multipurpose test specimens shall be marked putside their
centrpl 40 mm section, which is loaded by flexural testing.

4.2 |Injection moulding of multipurpose test specimens

Type A test specimens shall be injection moulded as specified in ISO 294*1er ISO 10724-1, agappropriate,
and upder conditions defined in the relevant International Standard for'the material under pxamination.

4.3 |Compression moulding of multipurpose test speCimens

Type B test specimens shall be compression moulded directly to their final dimensions as specified in
ISO 293 or ISO 295, as appropriate, and under condition$/defined in the relevant International Standard
for the material under examination.

4.4 |Machining of multipurpose test specimens

4.4.1| Machining of test specimens shallbe performed either as specified in ISO 2818 or agagreed upon
by th¢ interested parties.

4.4.2| Test specimens having aswidth of 10 mm shall be cut symmetrically from the certral parallel-
sided|portion of the multipurpose test specimen.

The spirface of the central-pdrallel-sided portion of the test specimen shall remain as moulfled:

— The width of themachined portions of the specimen shall be notless than that of the cerjtral parallel-
slded portionjbut may exceed the width of the latter by not more than 0,2 mm.

— During thesmachining operation, care shall be taken to avoid any damage to the moulded surfaces
of the gentral portion.

For t¢st.specimens longer than 80 mm, the broad ends of the type A multipurpose test specimen (or
type B for test specimens longer than 60 mm) shall be machined to the width of the central parallel-
sided portion.

4.4.3 Type B multipurpose test specimens shall be machined from suitably processed compression-
moulded plates (see 4.3).

5 Report on preparation of test specimens

The report shall contain the following information:

a) areference to this International Standard;

b) anindication of the specimen type (A or B);

© ISO 2014 - All rights reserved 3
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c) thetype, source, manufacturer’s code, grade and form, including history, etc., if known;
d) the method of moulding and the conditions used;

e) the method of machining and the conditions used;

f) the number of test specimens produced;

g) the standard atmosphere for conditioning, plus any special conditioning treatment if required by
the standard for the material or product concerned;

h) the date of preparation.

4 © ISO 2014 - All rights reserved
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(informative)
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Recommended applications for multipurpose test specimens or

parts thereof

m_ 11 A4 a) 1 £ - R 1 3 £ :
1dUICT A.1 — LAIIPIT U T ITITCLIIUUS dIIU 1y PC UT SPCTUIIITIIS

Method

Referencea

Type of spec

imen and/or

dimeIsions

Tensi

Tensi

Flexu

Flexul

Comp

Impa
Impa

Impa

Temp

Vicat

e test

e creep test

[al test

al creep test
ressive test
t strength — Charpy
t strength — Izod
t strength — tensile
erature of deflection under load

softening temperature

Hardpess, ball indentation

Envir

pbnmental stress cracking

Density

Oxyg

Comp

Elect

Coeff

bn index
arative tracking index(CTI)
olytic corrosion

cient of linear‘expansion

ISO 527-2
[SO 899-1
ISO 178
IS0 899-2
ISO 604
ISO 179-1 and.ISO 179-2
1S©7180
ISO 8256
ISO 75-2
ISO 306
ISO 2039-1

ISO 22088-2, 1SO 22088-3 and
[SO 22088-4

[SO 1183-3
ISO 4589-2 and ISO 4589-3
[EC 60112
IEC 60426
[SO 11359-2

Ao

Ag
80 x
80 x
(10 to 50
80 x
80 x
80 x
80 x
(=210)
(=20
AorBor§

30 x
80 x
15 x
30 x
(>30)

r B

r B
10 x 4
10 x 4

x 10 x 4
10 x 4
10 x 4
10 x 4
10 x 4

k 10 x 4
20x 4
0x10x4

10 x 4
10 x 4
15 x 4
10 x 4
10 x 4

a S

q

e Bibliography.
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Annex B
(informative)

Consequences of changes in geometry

B.1 Test specimen length

The length o
grips of 115
tests, clampi

If 170 mm is
used in the |
allowed in th

B.2 Radiy
Taking into 3
106,125
103,996

The clampin

L=115mm+ 1 mm

The shortest

Smin =0,

The longest possible distance from clamp to shoulder is:

this edit
previous

This is not a
strain data

extensometg
only. Howevsg

f 170 mm may be too short for some materials in connection with a distance betweg
mm. While the test specimen length of 170 mm is sufficient for the large majorityyof t

too short for some materials, this is even more true for the length of 2150 mm th3
brevious edition. The “>"-sign gives the freedom to use lengths > 170 mm, which i
is edition. This recommendation is in line with ISO 294-1.

s tolerance

ccount the tolerances, the length I, between the shoulder's is
mm < [ <112,526 mm this edition
mm < [ < 112,526 mm previous edition

b distance (in [SO 527-2) remains unchanged:

possible distance from clamp to'shoulder is:

/37 (same for this and previous edition)

on: 4,932 mm
edition: 6,002 mm

very big.change, but it affects the effective length. It may be used to determine no
n the pre<yield range for e.g. modulus determination under severe conditions, ¥
rs cahnot be used, e.g. in temperature-controlled enclosures, by using grip sepa
rethe effective length is quite sensitive to radius changes, and limiting the radius tole

bn the
ensile

hg problems occasionally arise with highly reinforced grades and with very,duetile opnes.

t was
5 also

minal
where
ration
rance

reduces posd

n the

et rotrac e a1

occasion of the next revision.

The reduction of the radius tolerance of machined specimens allows the use of a common clamping
distance of (115 * 1) mm. This is the main benefit of the proposal.

B.3 Notch factor

When the type A specimen, with a radius of 20 mm to 25 mm, was introduced in addition to the type B
specimen (radius = 60 mm) in the previous edition of ISO 3167, calculations were made to compare the

two types of

specimen.

Assuming linear-elastic material behaviour, notch factors of 1,045 (for r = 60 mm) and 1,143 (r = 20 mm)
were found. Therefore tensile strength differences of about 10 % could be expected, and were also found

© ISO 2014 - All rights reserved
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in machined test specimens of brittle materials. However, when testing injection-moulded specimens, a
reduction in tensile strength at yield of

-1 % £ 1 % (average of 22 materials)

was found. Compared to the radius reduction from 60 mm to 20 mm, the recommended increase from
(20 mm to 25 mm) to (23 mm to 25 mm) will result in only a very minor reduction of the notch factor,
with negligible effect on the test results.

Changes in tensile strength at yield values due to the radius tolerance reduction for injection-moulded
specimens are not to be expected. There may be a slight increase in strain-at-break values.

© ISO 2014 - All rights reserved 7
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