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IMPORTANT NOTE. Before reading this method it is essential to read BS 2782 : Part 0, issued separately.
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National foreword

This method has been prepared under the direction of the Plastics Standards Committee and is identical with
ISO 180-1982 ‘Plastics — Determination of Izod impact strength of rigid materials’, published by the International
Organization for Standardization (ISO). It should be noted that this method of test is applicable to ebonite.

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.
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The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline ‘
as the decimal marker. )

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘British Standard’.

Method designations reported for item c) of the test report (clause 9) should be quoted by substituting ‘BS 2782 :

Method 350 for ‘ISO 180°, e.g. ‘BS 2782 : Method 350/1A" for the first method designation in table 3.

Cross-references

International standards Corresponding British Standards
BS 2782 Methods of testing plastics

ISO 291-1977 Part 0 : 1982 Introduction
(Appendix A is identical)

I1SO 293-1974 Method Q01A : 1977 Compression moulding test specimens of thermoplastic materials
(identical)

1SO 294-1975 Method 910A : 1977 Injection moulding test specimens of thermoplastic materials
(identical)

1SO 295-1974 Method 902A : 1977 Compression moulding test specimens of thermosetting materials
{ldentical)

18O 1268-1974 Methods 920A to 920C : 1977 Preparation of glass fibre reinforced, resin bonded, low-pressure
laminated plates or panels for test purposes
{Identical)

1SO 2557/1-1976 Method 940A : 1981 Preparation of test specimens of amorphous thermoplastic moulding ‘

material with a defined level of shrinkage in the form of parallelepipedic bars by compression
moulding and injection moulding

(Identical)

I1SO 2567/2-1979 Method 940B : 1981 Preparation of test specimens of amorphous thermoplastic moulding
material with a defined level of shrinkage in the form of rectangular plates by injection
motulding
(Identical)

The editions of 1SO 293, I1SO 294, I1SO 295, ISO 1268, 1SO 2557/1 and ISO 2557/2 referred to in this cross-reference list
are the editions currently available until the editions referred to in the footnotes to clause 2 are published by SO,

‘There is no corresponding British Standard for ISO 2818-1980, but the provisions of BS 2782 : Method 930A : 1977
‘Preparation of test specimens by machining’, which is identical with the 1974 edition of {SO 2818, are acceptable for use
in conjunction with this standard.

There is no corresponding British Standard for 1SO 3167 which is referred to for information purposes only.

Additional information. 1t is intended that this method should supersede that of method 306A of BS 2782 : 1970
‘impact strength (pendulum method)’ after a five year period during which both methods will remain available
concurrently, to allow time for the national introduction of the different equipment required for this method.

This method may be compared with method 306A of BS 2782 : 1970, as follows.

(a) The mechanical principles of the test procedures are similar, but in this method the velocity at impact is raised to .
3.6 m/s, the radius of the striking edge is reduced to 0.8 mm and the radii of the specimen clamping block edges are

reduced to 0.2 mm, all of which increase the severity of the test.

(b) Except for use of a drilled and saw cut notch, test specimen and notch dimensions from method 306A are included,

but a specimen section of 10.0 mm x 4.0 mm and a notch base radius of 0.25 mm are the preferred types. Attention is

drawn to changes in the specimen type numbers, notch type letters and method designation numbers from those used

in 1ISO R/180 or, where applicable, method 306A of BS 2782 : 1970.

{c} information relating to the preparation of test specimens has been expanded, particularly to include guidance on
notching operations and for checking the shape of specimens before testing. The minimum number of specimens to be
tested has been increased from five to ten, unless otherwise specified in the specification for the material being tested.
(d) The method of expression of results has been changed to state the impact energy absorbed relative to the area of
the original specimen cross section behind the base of the notch, in J/m?, instead of the energy absorbed relative to an
arbitrary width (12.7 mm) of specimen. ‘Relative impact strength’ data from testing any two of the defined notch
types, using the same type of test specimen, may also be measured and reported, if required.

Warning note. This British Standard method, which is identical with 1SO 180, does not necessarily detail all the
precautions necessary to meet the requirements of the Health and Safety at Work etc. Act 1974, Attention should be paid
to any appropriate safety precautions and the method should be operated only by trained personnel.

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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1 Scope and field of application

1.1 This International Standard specifies a method for the
determination of the lzod impact strength of rigid plastics.

Different test parameters are specified according to the type of
test specimen and the type of notch {(see 6.1, table 3 and
figures 2 and 3).

1.2 The method is used for investigating the behaviour of
specified specimens under specified impact stresses, and for
estimating the brittleness or the toughness of specimens within
the limitations inherent in the test conditions.

1.3 It is applicable, inter alfa, to the following materials :

— rigid thermoplastic moulding and extrusion materials,
including filled and reinforced compounds, and rigid ther-
moplastic sheet;

— rigid thermosetting moulding materials, including filled
and reinforced compounds;

— rigid thermosetting sheet, including laminates;

— fibre reinforced materials (composites), incorporating
mat, woven fabric, woven rovings, chopped strands,
chopped rovings, rovings, and milled fibres, including pre-
impregnated materials (prepregs) ;

— unidirectional fibre reinforced materials (composites),
including pre-impregnated materials (prepregs).

NOTE — The use of notched specimens is unsuitable for some rein-
forced plastics. The method may not be suitable for foamed materials.

1.4 The method is applied to specimens prepared from
moulding materials or to specimens taken from finished and
semi-finished products (for example mouldings, laminates, ex-
truded or cast sheets). The method is suitable for production
control as well as for the acceptance and rejection of materials
according to specifications for moulding materials and
products.

1) At present at the stage of draft. (Revision of 1SO 293-1974.)
2) At present at the stage of draft. (Revision of iSO 294-1975.)
3) At present at the stage of draft. (Revision of SO 285-1974.)
4) At present at the stage of draft. (Revision of ISO 1268-1974.)
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1.5 The results obtained by testing specimens of different
dimensions and specimens cut from moulded products may not
necessarily be the same.

1.6 The method should not be used as a source of data for
design calculations on components. Information on the typical
behaviour of a material can be obtained, however, by testing
different types of test specimens prepared under different con-
ditions, varying the notch radius, and testing at different
temperatures.

2 References

ISO 291, Plastics — Standard atmospheres for conditioning
and testing.

ISO 293, Plastics — Recommended practice for compression
moulding test specimens of thermoplastic materials.V

IS0 294, Plastics — Recommended practice for injection
moulding test specimens of thermoplastic materials.?

180 295, Plastics — Recommended practice for compression
moulding test specimens of thermosetting materials.?

1SO 1268, Plastics — Recommended practice for preparation of
glass fibre reinforced, resin bonded, low pressure laminated
plates or panels for test purposes.¥

ISO 2657, Plastics — Amorphous thermoplastic moulding
materials — Preparation of test specimens with a defined level
of shrinkage —
Part 1: Test specimens in the form of parallelepipedic bars
{Injection moulding and compression moulding).%
Part 2: Test specimens in the form of rectangular plates (In-
Jjaction moulding).

1SO 2818, Plastics — Preparation of test specimens by machin-
ing.

ISO 3167, Plastics — Recommended practice for preparation

and use of multipurpose specimens of thermoplastic
materials.®
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6) At present at the stage of draft, (Revision of ISO 3167-1975.)
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3 Definitions

3.1 lzod impact strength of notched specimens: The im-
pact energy absorbed in breaking a notched specimen, referred
to the original cross-sectional area of the specimen at the
notch.

It is expressed in kilojoules per square metre (kJ/m?).

3.2 lzod impact strength of reversed notch specimens:
The impact energy absorbed in breaking a reversed notch
specimen, referred to the original cross-sectional area of the
specimen at the notch.

it is expressed in kilojoules per square metre (kJ/m?2).

NOTE — The reversed notch test gives an indication of the lzod impact
strength of unnotched specimens.

3.3 relative impact strength: The ratio of the impact
strengths of notched to reversed notch specimens with the
same notch base radius, or of notched specimens with different
notch base radii, for test specimens of the same type.

4 Principle

The test specimen, supported as a vertical cantilever beam, is
broken by a single swing of a pendulum, with the line of impact
at a fixed distance from the specimen clamp and from the
centre line of the notch.

For determination of the lzod impact strength of notched
specimens, the pendulum strikes the face containing the notch.
For determination of the lzod impact strength of reversed notch
specimens, the pendulum strikes the face opposite to that con-
taining the notch.

5 Apparatus
5.1 Testing machine

5.1.1 The testing machine shall be of the pendulum type!! and
shall be of rigid construction. It shall be capable of measuring
the impact energy expended in breaking a test specimen, the
value of which shall be taken as equal to the difference between
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the initial potential energy in the pendulum and the energy re-
maining in the pendulum after breaking the test specimen. The
energy scale shall be accurately corrected for friction and air-
resistance losses and scale errors.

5.1.2 The machine shall have the characteristics shown in
table 1 (see the notes). These characteristics shall be
periodically checked.

NOTES

1 In order to apply the test to the fuli range of materials specified in
1.3, it may be necessary to use more than one machine or to use a set
of interchangeable pendulums. It is not advisable to compare results
obtained with different pendulums.

2 Other pendulums may be used, if necessary, by agreement
between the interested parties.

5.1.3 The machine shall be securely fixed to a foundation
having a mass of at least 40 times that of the heaviest pendulum
in use. It shall be adjusted so that the orientations of the striker
and vice are as specified in 5.1.4 and 5.1.6.

5.1.4 The striking edge of the pendulum shall be of hardened
steel and shall have a cylindrical surface having a radius of cur-
vature of 0,8 £ 0,2 mm, with its axis horizontal and perpen-
dicular to the plane of motion of the pendulum. It shall be
aligned so that it makes contact across the full width of rec-
tangular test specimens. The line of contact shall be within
+ 2° of perpendicular to the longitudinal axis of the test
specimen.

5.1.5 The distance between the axis of rotation and the centre
of percussion of the pendulum shali be within + 1 % of the
distance from the axis of rotation to the point of contact of the
striking edge with the test specimen,

6.1.6 The test specimen support shall comprise a vice con-
sisting of a fixed and movable jaw. The clamping surfaces -of
the jaws shall be parallel to within 0,025 mm. The vice shall be
so arranged that it holds the test specimen vertically in respect
to its long axis and at right angles to the top plane of the vice
{see figure 1). The top edges of the vice jaws shall have radii of
0,2 £ 0,1 mm. Means shall be provided to ensure that when
the test specimen is clamped in the vice, the top plane of the
vice is within 0,2 mm of the plane bisecting the angle of the
notch. -

Table 1 — Characteristics of pendulum impact testing machines .

Maximum .
. . A Permissible error
Impact energy. Velocity at impact fng:{i'::fasldl)ézs after correction
J m/s % J
1,0 3,5 (£ 10 %) 2 0,01
2,75 36{x 10 %) 1 0,01
5,5 3,5{(% 10 %) 0,5 0,02
11,0 36(% 10 %) 05 0,056
22,0 35(+ 10 %) 05 0,10

1) Falling weight type machines may be used if they can be shown to give the same results as pendulum type niachiies.
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