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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 1SO 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.

International §

Draft Internat
Publication as

Attention is d
patent rights.

International
Mechanical p

This fourth ed
tolerances on

Annexes A ar

operties.

specimen dimensions.

d B of this International Standard are for information only.

btandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

onal Standards adopted by the technical committees are circulated to the meniber bodieg for voting.
an International Standard requires approval by at least 75 % of the memberhodies casting a vote.

awn to the possibility that some of the elements of this International Standard may be the subject of
SO shall not be held responsible for identifying any or all such paterit rights.

Btandard ISO 3167 was prepared by Technical Committee ISOAC 61, Plastics, Subcomnjittee SC 2,

ition cancels and replaces the third edition (ISO 3167:1993), which has been revised to|reduce the
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Plastics — Multipurpose test specimens

1 Scope

This International Standard specifies requirements relating to multipurpose test specimens for plastic moulding

materials i

Specimeng of types A and B are tensile test specimens from which, with simple machining, specimen
of other tegts can be taken (see annex A). Because they have such wide utility, these tensile/spetimen
to in this Infernational Standard as multipurpose test specimens.

The principal advantage of a multipurpose test specimen is that it allows all the test(methods mention
to be carrigd out on the basis of comparable mouldings. Consequently, the propertie€s measured are g
are measuled with specimens in the same state. In other words, it can be expected'that test results for
specimens|will not vary appreciably due to unintentionally different moulding’ conditions. On the
desired, the influence of moulding conditions and/or different states of«¢he specimens can be ass
difficulty forf all of the properties measured.

a)

For quality-
not readily

control purposes, the multipurpose test specimen may serve as a convenient source of furth
pvailable. Furthermore, the fact that only one mould.is¥équired may be advantageous.

The use of multipurpose test specimens shall be agreed>upon by the interested parties, because
significant dlifferences between properties of the multipurpose test specimens and those specified in th
methods.

The main modification with respect to the previous edition of this International Standard lies in

tolerances pn the radius of the shoulder of specimen types A and B. Taking into account the fact that
based on the previous edition are still in use, the changes are introduced as recommendations only. It
change fro

provided, allowing a gradual transitigh in'the course of regular mould replacement. See also annex B.

2 Normative references

The followipg normative,documents contain provisions which, through reference in this text, constitute
this Interngtional Standard. For dated references, subsequent amendments to, or revisions of,

publication$ do not-apply. However, parties to agreements based on this International Standard are §
investigate [the¢possibility of applying the most recent editions of the normative documents indicat

s for a variety
s are referred

ed in annex A
oherent as all
a given set of
pther hand, if
pssed without

er specimens

there may be
P relevant test

narrowing the
many moulds
is intended to

m recommended to mandatory use at the next revision. Thereby a time span of abolit 10 years is

provisions of
any of these
ncouraged to
ed below. For
ISO and IEC

undated references, the latest edition of the normative document referred to applies. Members of

maintain registersof currentty-vatid-tinternationat-Standards:

ISO 293:1986, Plastics — Compression moulding test specimens of thermoplastic materials

ISO 294-1:1996, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 1: General

principles, and moulding of multipurpose and bar test specimens
1ISO 295:—Y), Plastics — Compression moulding of test specimens of thermosetting materials

ISO 2818:1994, Plastics — Preparation of test specimens by machining

1) To be published. (Revision of ISO 295:1991)
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ISO 10724-1:1998, Plastics — Injection moulding of test specimens of thermosetting powder moulding compounds
(PMCs) — Part 1: General principles and moulding of multipurpose test specimens

3 Dimensions of test specimens

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 [, of its narrow parallel-sided portion is 80 mm =+ 2 mm.

Dimensions in millimetres

NNNNN\N
b,
by

Specimen type A B
a > 150
ls | Overalllength Recommended value? 170 > 150
l; | Length|of narrow parallel-sided portion 80+ 2 60,0 = 0,5
. 20t0 25 > 60°¢
| Radius Recommended valueP 24 + 1 Recommended value® §0,0 + 0,5
. . 106 to 120
L, Dlstan(%between broad parallel-sided 104 to 113 Recommended ramgeb
portions 106 to 110
b, | Width at ends 20,0 4+0,2
b: | Width of narrow portion 10+0,2
h | Thickngss 4,0+0,2

@ The recommended overall length of 170 mm for type A is consistent with ISO 294-1 and ISO 10724-1. For somg materials,
the length of the tabs.may need to be extended (e.g. to give an overall length of 200 mm) to prevent breakage or sligpage in the
jaws of the tegt machine.

b The recominended i isi . The lower
tolerances on the radius reduce the ranges of the stress concentrations that are found at the transitions between the narrow
parallel-sided and the rounded portions. Together with the smaller tolerance on the distance between the broad parallel-sided
portions for type B, a common value of the initial distance between jaws can be used for tensile testing (see 1ISO 527-2).

,— (I — 1)* + (b, — b1)°
- 4 (b, — by)

4 Resulting from Iy, 7, by and b,, but within the indicated tolerance.

c

Figure 1 — Type A and B multipurpose test specimens
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4 Preparation of test specimens

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 1ISO 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.

All surface
specimens

The broad
distinguish
ISO 10724
underlying

NOTE Asyinmetry with respect to thickness may influence the flexural properties, including the temperature of ¢

load (see an

For injectio
angle. Com
central par
flexural tes

5 of the test specimens shall be free from visible flaws, scratches or other imperfections:
all flash, if present, shall be removed, taking care not to damage the moulded surface;

sides of each specimen shall be suitably marked (see the note), for injection-moulded
between the sides formed by the cavity plate and the fixed plate of the mould (see
1), for compression-moulded and machined specimens to identify any. asymmetry resu
moulding process.

hex A).

n-moulded specimens, the sides can be identified by the impressions of the ejection pins al
pression-moulded and machined specimens shall be matked at their shoulders. ISO bars
of multipurpose test specimens shall be marked outside their central 40 mm section, whic

ng.

With moulded

specimens to
ISO 294-1 or
ting from the

eflection under

d by the draft
ken from the
n is loaded by

4.2 Injection moulding of multipurpose test specimens

Type A tes{ specimens shall be injection moulded;'as specified in ISO 294-1 or ISO 10724-1, as appropriate, and
under conditions defined in the relevant Internatjonal Standard for the material under examination.

4.3 Compression moulding of muftipurpose test specimens

Type B tes{ specimens shall be_compression moulded directly to their final dimensions as specified in ISO 293 or
ISO 295:—, as appropriate, and’under conditions defined in the relevant International Standard fof the material

under exanpination.

4.4 Mach

441 Mag

ining of multipurpose test specimens

interested ;Parties.

hining(of test specimens shall be performed either as specified in ISO 2818 or as agreed upon by the

4.4.2 Test specimens having a width of 10 mm shall be cut symmetrically from the central parallel-sided portion of

the multipu

rpose test specimen.

The surface of the central parallel-sided portion of the test specimen shall remain as moulded:

— The width of the machined portions of the specimen shall be not less than that of the central parallel-sided

portion,

but may exceed the width of the latter by not more than 0,2 mm.

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

For test specimens longer than 80 mm, the broad ends of the type A multipurpose test specimen (or type B for test

specimens

© SO 2002 -

longer than 60 mm) shall be machined to the width of the central parallel-sided portion.
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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)
b)
c)
d)
e)
f)
9)

h)

a reference to this International Standard;

an indication of the specimen type (A or B);

the type, source, manufacturer's code, grade and form, including history, etc., if known;

the methgd of moulding and the conditions used;
the methgd of machining and the conditions used;

the numbegr of test specimens produced;

the standard atmosphere for conditioning, plus any special conditioning treatment if requited by the gtandard for

the materfal or product concerned;

the date gf preparation.

© 1SO 2002 — All rights reserved
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Annex A
(informative)
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Recommended applications for multipurpose test specimens or parts thereof

Type of specimen and/or

Hardness, pall indentation

Environmental stress cracking

Density
Oxygen index

Comparatije tracking index (CTI)
Electrolytic|corrosion

Coefficient jof linear expansion

Method Reference? dimensions
mm

Tensile test ISO 527-2 Aor(B
Tensile cregp test ISO 899-1:— A'or|B
Flexural tegt ISO 178:2001 80 X 10 X 4
Flexural crgep test ISO 899-2:— 80 X 1I X 4
Compressiye test ISO 604.— (10to 50) x 10 x 4
Impact strepngth — Charpy ISO 179-1 and I1SO 179-2 80 X 10 X 4
Impact strepngth — 1zod ISO 180 80 X 10 X 4
Impact strength — tensile ISO 8256 80 X 10 x 4
Temperatuie of deflection under load ISO 75-2:— 80 X 10 X 4
Vicat softe:ling temperature ISO 306 (> 10) x|10 x 4

ISO 2039-1:2001

ISO 22088-2:—, 1SO,22088-3:— and
ISO 22088-4.—

1ISO 1183-3
ISQ @589-2 and I1SO 4589-3
IEC 60112
IEC 60426
ISO 11359-2

(> 20) x|20 x 4
AorBor80(x 10 X 4

30 X 10 X 4
80><1:t><4
15 X 1% x 4
30 x 10 x 4

(> 30) x|10 x 4

a See Biblidgraphy.
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Annex B
(informative)

Consequences of changes in geometry

B.1 Test specimen length

115 mm. Whi
problems occ

If 170 mm is
previous editi
recommendat

B.2 Radiu

Taking into ag

e the test specimen length of 170 mm is sufficient for the large majority of tensile tests
hsionally arise with highly reinforced grades and with very ductile ones.

00 short for some materials, this is even more true for the length of > 150 mfrthat was
bn. The “>"-sign gives the freedom to use lengths > 170 mm, which is also allowed in this ¢
jon is in line with ISO 294-1.

s tolerance

count the tolerances, the length [, between the shoulders is

106,125

103,996

The clamping

]

m<

l>

112,526 mm this edition

NN

~
m < 112,526 mm previous edition

distance (in ISO 527-2) remains unchanged:

L =115mm £ 1 mm

The shortest
Smin = 0,]
The longest p
this editio
previous €

This is not a Vi
pre-yield rang

possible distance from clamp to shoulder is:

(37 (same for this and previous edition)

pssible distance from.clamp to shoulder is:
n: 4,932-mm

dition: 65002 mm

Pry big,.change, but it affects the effective length. It may be used to determine nominal strain
e fore.g. modulus determination under severe conditions, where extensometers cannot bd

in temperaturg

p-controlled enclosures, by using grip separation only. However, the effective length is gquite

he grips of
, clamping

used in the
dition. This

data in the
used, e.g.
sensitive to

radius changes, and limiting the radius tolerance reduces possible error sources when utilizing this method. It may be

introduced in

ISO 527-2 on the 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.

© 1SO 2002 — All rights reserved
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Assuming linear-elastic material behaviour, notch factors of 1,045 (for » = 60 mm) and 1,143 (r = 20 mm) were
found. Therefore tensile strength differences of about 10 % could be expected, and were also found 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 tenS|Ie strength at yield values due to the radlus tolerance reduction for injection-moulded specimens are

Tk [N b 1 L
not to be e PCULCU IIICIC Illay oA QIIUIIL III\:ICQOC III Ollalll al MTCAN VQIUCQ
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