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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

electrotechni

cal standardization.

The procedures used to develop this document and those intended for its further maintenance are
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he ISO/IEC Directives, Part 1. In particular, the different approval criteria needed
s of ISO document should be noted. This document was drafted in accordance) w
5 of the [SO/IEC Directives, Part 2 (see www.iso.org/directives).

ention to the possibility that the implementation of this document may involve t
). ISO takes no position concerning the evidence, validity or applicability of any c
in respect thereof. As of the date of publication of this document;-}SO had not re
atent(s) which may be required to implement this document. Howeéver, implements
t this may not represent the latest information, which may bé_obtained from the
lable at www.iso.org/patents. ISO shall not be held responsible for identifying any
ghts.

me used in this document is information given for the)convenience of users and dd
endorsement.

elated to conformity assessment, as well’as information about ISO's adhere
rade Organization (WTO) principles in the Technical Barriers to Trade (TBI
iso/foreword.html.

This docums
Mechanical be
Committee Cl
ISO and CEN

This fifth edi
revised.

The main cha
— results of

referencd

symbols

nt was prepared by Technical-Committee ISO/TC 61, Plastics, Subcommittee
havior, in collaboration with the Etropean Committee for Standardization (CEN) Teqd
EN/TC 249, Plastics, in accordance with the Agreement on technical cooperation be
Vienna Agreement).

tion cancels and replagés the fourth edition (ISO 180:2019), which has been tech

hges are as follows:
an interlaboratory test for unnotched specimens (see Annex A) have been added;

to standard ISO 16012 (see the Bibliography and 5.2) has been added;

or the
th the

he use
aimed
ceived
bI'S are
patent
r or all

es not

hation of the voluntary nature of standardsy the meaning of ISO specific termps and

hce to
), see

SC 2,
hnical
tween

hically

1sed in Formulae (1) and Q) have bheen reviewed and npdn‘rpd-

method designation in Clause 10 b) have been reviewed and updated.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listi

ng of these bodies can be found at www.iso.org/members.html.
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Introduction

The Izod impact strength determination method is suitable for use with the following range of materials:

rigid thermoplastic moulding and extrusion materials, including filled and reinforced compounds
in addition to unfilled types; rigid thermoplastics sheets;

rigid thermosetting moulding materials, including filled and reinforced compounds; rigid
thermosetting sheets, including laminates;

fibre-reinforced thermosetting and thermoplastic composites incorporating unidirectional or
noa-sridirectionalreintorecemen Heh-as—nat—woventabries—wovenrevings—ehopped strands,
cdmbination and hybrid reinforcements, rovings and milled fibres and sheet-fiade from pre-
impregnated materials (prepregs);

thlermotropic liquid-crystal polymers.

The nlethod is not normally suitable for use with rigid cellular materialsyand sandwifh structures
contaiping cellular material. Notched specimens are also not normallywsed for long-fijre-reinforced

compdsites or thermotropic liquid-crystal polymers.

The miethod is suited to the use of specimens which can be either‘moulded to the choseh dimensions,
machiped from the central portion of a standard multipurposeé test specimen (see 130 20753) or
machihed from finished or semi-finished products such as meuldings, laminates and extjruded or cast

sheet.

© IS0 2023 - All rights reserved
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Plastics — Determination of Izod impact strength

1 Scope

This document specifies a method for determining the Izod impact strength of plastics under defined
conditions. A number of different types of specimen and test configurations are defined. Different test
parameters are specified according to the type of material, the type of test specimen and the type of

notch.

The nj
condit
inherd

2 N

The fo
consti
undatg

ISO 29
ISO 29

ISO 29
princip

[SO 295, Plastics — Compression moulding of:test specimens of thermosetting materials

ISO 12
ISO 28

1SO 10
(PMCs

[SO 13
impac

3 T
For th

ethod is used to investigate the behaviour of specified types of specimen~und
ions defined and for estimating the brittleness or toughness of specimens within t
nt in the test conditions.

prmative references

llowing documents are referred to in the text in such a way‘that some or all of
futes requirements of this document. For dated references,~only the edition cite
ed references, the latest edition of the referenced documeént (including any amendm

1, Plastics — Standard atmospheres for conditioning and testing
3, Plastics — Compression moulding of test specimens of thermoplastic materials

4-1, Plastics — Injection moulding of test specimens of thermoplastic materials — B
les, and moulding of multipurpose and bar; test specimens

68 (all parts), Fibre-reinforced plastics — Methods of producing test plates.
18, Plastics — Preparation-gfitest specimens by machining

724-1, Plastics — Injection moulding of test specimens of thermosetting powder mouldi
— Part 1: General principles and moulding of multipurpose test specimens

802, Plastics &~ -Verification of pendulum impact-testing machines — Charpy, Izd
-testing

rrms-and definitions

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

e the impact
ne limitations

their content
1 applies. For
ents) applies.

art 1: General

hg compounds

d and tensile

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IE
3.1

C Electropedia: available at https://www.electropedia.org/

I1zod impact strength of unnotched specimen

iy

impact energy absorbed in breaking an unnotched specimen, referred to the original cross-sectional
area of the specimen

Note 1

©IS0 2

to entry: It is expressed in kilojoules per square metre (k]J/m?).
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3.2

Izod impact strength of notched specimen

aiN

impact energy absorbed in breaking a notched specimen, referred to the original cross-sectional area

of the specim

en at the notch, with the pendulum striking the face containing the notch

Note 1 to entry: It is expressed in kilojoules per square metre (k]J/m?).

3.3

parallel direction of blow

p

<laminar-reinforced plastics> impact with the direction of blow parallel to the plane of reinforcement

Note 1 to entry

3.4

normal direq

n

<laminar-rein

Note 1 to enty

completion (se

4 Princip

The test sped

with the line
from the cent

The method
specimens of
different con
capacity of t
the results.
controlled an

The method i

typical behay

varying the motch radius andj/oi” the thickness and by testing specimens prepared under di
conditions.

5 Apparatus

5.1 Test maehine

: The direction of the blow in the Izod test is usually “edgewise parallel” (ep) (see Figure 1)

tion of blow

forced plastics> impact with the direction of blow normal to the plane of reinforce

y: This kind of impact is not usually used with the Izod test, butAs. indicated for the
e also Figure 1).

le

imen, supported as a vertical cantilever beam, is'broken by a single impact of a 3
pf impact a fixed distance from the specimen clamp and, in the case of notched spec
reline of the notch (see Figure 2).

specifies preferred dimensions for the~test specimen. Tests which are carried
different dimensions or with different notches, or specimens which are prepared
itions, may produce results which.are not comparable. Other factors, such as the ¢
e apparatus, its impact velocity‘and the conditioning of the specimens can also inf
[onsequently, when comparative data are required, these factors are to be ca
 recorded.

s not intended to be uséd as a source of data for design calculations. Information
iour of a material-can be obtained, however, by testing at different temperatui

ment

bake of

triker,
imens,

but on
under
Pnergy
luence
Fefully

on the
es, by
[ferent

5.1.1 The principles, characteristics and verification of suitable test machines are detailed in
[SO 13802. ISO 13802 describes partial verification and full verification. In the case of full verification,
some items are difficult to verify when the apparatus is assembled. Such verifications are assumed to
be incumbent on the manufacturer.

5.1.2 Some plastics are sensitive to clamping pressure. When testing such materials, a means of
standardizing the clamping force shall be used and the clamping force shall be recorded in the test
report. The clamping force can be controlled by using a calibrated torque wrench or a pneumatic or
hydraulic device on the vice clamping screw.

© IS0 2023 - All rights reserved
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5.2 Micrometers and gauges

Micrometers and gauges capable of measuring the essential dimensions of test specimens to an accuracy
of 0,02 mm are required. For measuring the dimension by of notched specimens, the micrometer shall
be fitted with an anvil of width 2 mm to 3 mm and of suitable profile to fit the shape of the notch. For
general information on the determination of test specimen dimensions, see ISO 16012.

6 Test specimens

6.1 Preparation

6.1.1 | Moulding and extrusion compounds

Specimens shall be prepared in accordance with the relevant material specifieationf When none
exists| and unless otherwise specified, specimens shall be either directly compressiop-moulded or
injectipn-moulded from the material in accordance with I1SO 293, ISO 294-1,1SO 295 of ISO 10724-1
as apgropriate, or machined in accordance with ISO 2818 from sheet that’has been compression- or
injectipn-moulded from the compound. Specimens can also be cut frem.multipurpose t¢st specimens
complying with ISO 20753:—, type Al.

©1S0 2023 - All rights reserved 3


https://standardsiso.com/api/?name=bd464d9d32da45db496296ed1f1e91a4

ISO 180:2023(E)

(e)
N s
3
(p) AN
AN
() 1
/
1K
Key
1 direction qf blow e edgewise
2 movable vjce jaw f  flatwise
3 fixed vice jaw n  normal
p parallel
NOTE1 Edgdewise (e) andflatwise (f) indicate the direction of the blow with respect to the specimen thjckness
h and specimenp width b.Nermal (n) and parallel (p) indicate the direction of the blow with respect to the lajminate
plane.
NOTE 2  Theg Gsual Izod test is “edgewise parallel”. When h = b, parallel direction of blow as well as hormal

impact testing IS possible.

Figure 1 — Scheme of designations describing the direction of blow

© IS0 2023 - All rights reserved
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Dimensions in millimetres

4
Key
1  striking edge (for radius, see ISO 13802)
2 ndtch
3 vige jaw edge about which bending takes place (for@adius, see ISO 13802)
4  fages of jaws in contact with the specimen
5 fixed vice jaw
6  m¢vable vice jaw

S

N remaining width at notch base (8 mm *0,2 mm)

Figure 2 — Vice jaws; test specimen (notched) and striking edge shown at impact

© IS0 2023 - All rights reserved 5
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Radius ry d

Key
b
by

specimen
remaining

6.1.2 Sheef

Specimens sh|
with notch A
tension.

6.1.3 Long

A panel shall
agreed upon |
of ISO 1268.

6.1.4 Checking

The specimens shall be freeof twist and shall have mutually perpendicular parallel surface

surfaces and

The specimer]
straightedgeq

Specimens sh

45° +1° 45° +1°
N =
'} '}
]
Q Q
g g
a) Type A b) Type B

f notch base = 0,25 mm * 0,05 mm Radius ry of notch base = 1 mm # 0,05 n

idth (10 mm + 0,2 mm)
width at notch base (8 mm #* 0,2 mm)

Figure 3 — Notch types

[S

all be machined from sheets in accordance with\ISO 2818. Whenever possible, spec
shall be used. The machined surface of unnetched specimens shall not be tested

fibre-reinforced materials

be prepared in accordance with/the relevant part of ISO 1268 or another speci
preparation procedure. Specimens shall be machined in accordance with the releva

bdges shall hefree from scratches, pits, sink marks and flash.

s shall be checked for conformity with these requirements by visual observation 3
, squares and flat plates, and by measuring with micrometer callipers.

pwing measurable or observable departure from one or more of these requirement

imens
under

ied or
ht part

s. The

gainst

s shall

be rejected or

machined to proper size and shape before testing:

6.1.5 Notching

6.1.5.1

It is preferred that notches are machined into test specimens. Machined notches shall be

prepared in accordance with ISO 2818. The profile of the cutting tooth shall be such as to produce in the
specimen a notch of the contour and depth shown in Figure 3, at right angles to its principal axes. The
notch profile shall be checked at regular intervals.

6.1.5.2 Specimens with moulded-in notches may be used if specified for the material being tested.
Specimens with moulded-in notches do not give results comparable to those obtained from specimens
with machined notches. The notch profile shall be checked at regular intervals.

© IS0 2023 - All rights reserved
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6.2 Anisotropy

Certain types of sheet or panel material may show different impact properties depending on the
direction in the plane of the sheet or panel. In such cases, it is customary to cut groups of test specimens
with their major axes respectively parallel and perpendicular to the direction of some feature of the
sheet or panel which is either visible or inferred from knowledge of the method of manufacture.

6.3 Shape and dimensions

6.3.1 General

For th§dimensions of The test specimen, see 1able 1.

Wherg necessary with certain types of apparatus, the length may be shortened symmetrically to
63,5 mm.

The lopgitudinal direction of the notch is always parallel to the thickness, h.

Table 1 — Method designations, specimen types, notch types:and notch dimepsions

Dimensions in millimetres

Method Specimen Notch tvpe @ Notch base Remajning width,
degignation 2b P yp radius, ry by, ainotch base
SO 180/U Length =80 % 2 Unnotched — —
SO 180/A Width »=10,0£0,2 A 0,25 +0,05 d0+02
1So 180/B Thickness h = 4,0 + 0,2 B 1’00 + 0’05 [

a  Ifgpecimens are taken from sheet or products, the thickféss h of the sheet or product shall be added to the designation.
Unreinfforced specimens shall not be tested with their machined surface under tension.

b If the sheet thickness h equals the width b, the direction of the blow (normal n, or parallel p) shall pe added to the
designption.

6.3.2 | Moulding and extrusion compounds

Test specimens with one of two different types of notch shall be used as specified in Tablg 1 and shown
in Figyre 3. The notch shallbelocated at the centre of the specimen.

The pieferred type of notch is type A. If information on the notch sensitivity of the material is desired,
specimens with notehtypes A and B shall be tested.

6.3.3 | Sheet materials, including long-fibre-reinforced materials

The r¢commaended thickness h is 4 mm. If the specimen is cut from a sheet or a piece[taken from a
structlire; the thickness of the specimen, up to 10,2 mm, shall be the same as the thicknegs of the sheet
or the structure:

Specimens taken from pieces thicker than 10,2 mm shall be machined to 10 mm #* 0,2 mm from
one surface, providing that the sheet is homogeneous in its thickness and contains only one type of
reinforcement uniformly distributed. If unnotched specimens are tested, the original surface shall be
tested under tension, in order to avoid surface effects.

Specimens shall be tested edgewise parallel, with the exception of specimens with 2 = b = 10 mm which
can be tested parallel or normal to the laminate plane (see Figure 1 and Figure 2).

©1S0 2023 - All rights reserved 7
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6.4 Number of test specimens

6.4.1 Unles

s otherwise specified in the standard for the material being tested, a set consisting of

10 specimens shall be tested. When the coefficient of variation (see ISO 2602) has a value of less than
5 %, a minimum number of five test specimens is sufficient.

6.4.2

If laminates are tested in the normal and parallel directions, 10 specimens shall be used for

each direction.

6.5 Conditioning

Unless other
conditioned f
Class 2 defin
notched spec

For materials

have to be conmtrolled.

7 Procedy

7.1 Conduc

upon by the interested parties, e.g. for testing at high or low temperatures.

7.2 Measur
In the case of

In the case 9
specimen. It
correspond {
specimens ar

7.3 Check t
and that it is

available ene
pendulum hay

7.4 Determline the frictienal losses and correct the absorbed energy in accordance with ISO 13

7.5 Lift the
clamp it as sh

all be
b0 291
ase of

wise specified in the standard for the material under test, the specimens(sH
pr at least 16 h at (23 + 2) °C and (50 + 10) % relative humidity in accordance withr I
tion, unless other conditions are agreed upon by the interested parties. In the (
mens, the conditioning time is after notching.

with impact properties that are non-sensitive to moisture the relative humidity dqes not

ire

L the test in the same atmosphere as that used for conditioning, unless otherwise agreed

e the thickness h and width b of each test spec¢imen, in the centre, to the nearest 0,J2 mm.
notched specimens, carefully measure therémaining width by to the nearest 0,02 fnm.

f each
hsions
of the

f injection-moulded specimens, it is net necessary to measure the dimensions @
is sufficient to measure one specimen from a set to make sure that the dime]
p those in Table 1. With multiple-cavity moulds, ensure that the dimensions
e the same for each cavity.

hat the impact machineTis-able to perform the test with the specified velocity of jmpact
n the correct range of\absorbed energy W which shall be between 10 % and 80 %) of the
gy at impact, E. [fimore than one of the pendulums conform to these requiremernits, the
Fing the highest @nergy shall be used.

pendulum to the prescribed height and support it. Place the specimen in the vi

notched spec

own'in Figure 2, in accordance with 5.1.2. When determining the Izod impact stre

the pendulum.

7.6 Release

the pendulum. Record the impact energy absorbed by the specimen and apply any

necessary corrections for frictional losses, etc. (see 7.4).

7.7

H (Hinge

Four types of break designated by the following code-letters may occur:

C (Complete break): a break in which the specimen separates into two or more pieces;

break): an incomplete break, such that one part of the specimen cannot support itself

above the horizontal when the other part is held vertically, which means less than 90° included

angle;

8

P (Partial break): an incomplete break that does not meet the definition for hinge break;

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=bd464d9d32da45db496296ed1f1e91a4

ISO 180:2023(E)

— N (Non-break): there is no break and the specimen is only distorted, possibly combined with stress
whitening.

Record the type of failure for the impacted specimen.

7.8 Repeat steps from 7.5 to 7.7 for all specimens to be tested.

8 Calculation and expression of results

8.1 Unnotched specimens

Calcul

metre) using Formula (1):
w
af =—<x103
¥ hxb
where
W] is the corrected energy, in joules, absorbed by breakingthe test specimen;
h is the thickness, in millimetres, of the test specimen;
b is the width, in millimetres, of the test specimep.
8.2 Notched specimens
Calculpte the Izod impact strength of notched specimens, a;y, expressed in kilojoules per
with notches A or B, using Formula (2):
w
hx by
where
W] is the corrected-energy, in joules, absorbed by breaking the test specimen;
h is the thickness, in millimetres, of the test specimen;
by istheremaining width, in millimetres, of the test specimen.
8.3 tatistical parameters

hte the [zod impact strength of unnotched specimens, a;;;, expressed in kilojgulg

S per square

)

square metre,

(2)

Calculate the arithmetic mean of test results and the standard deviation of the mean value, if required,
using the procedure given in ISO 2602. For different types of failure within one sample, the relevant
numbers of specimens shall be given and mean values shall be calculated.

8.4 Significant figures

Report all calculated mean values to three significant figures.

9 Precision

See Annex A.

©IS0 2

023 - All rights reserved


https://standardsiso.com/api/?name=bd464d9d32da45db496296ed1f1e91a4

ISO 180:202

3(E)

10 Test report

The test report shall include the following information:

a) areference to this document, i.e. ISO 180:2023;

b) the method used, designated in accordance with Table 1, for example:

[zod Impact Test [SO 180/(n/p) A

Direction of blow - (see Table 1 note b)

Type of notch (see Table 1 and Figure 3)

c) all information necessary for identification of the material tested%including type,

manufact

urer’s code, grade and history, where these are known;

dource,

d) adescripfion of the nature and form of the material, i.e. whether @product, semi-finished pijoduct,

test platg
these are

e) theveloc

or specimen, including principal dimensions, shape, method of manufacture, etc.,
known;

ty of impact;

f) the nomipal pendulum energy;

g) the clamy

ing pressure, if applicable (see 5.1.2);

h) the methpd of test specimen preparation,

where

i) if the mafterial is in the form of a preduct or a semi-finished product, the orientation of the test

specimen

j)  the numbh

in relation to the productersemi-finished product from which it was cut;

er of specimens tested;

k) the standard atmosphere used for conditioning and testing, plus any special conditioning tregtment

if requirg
1) the type(
m) the indiv

1) grou

d by the standardfor the material or product;
5) of failureobserved;
dual test results, presented as follows (see also Table 2):

b the results according to the three basic types of failure:

C complete break, including hinge break H

P partial break

N non-break

2) select the most frequent type and record the mean value x of the impact strength for this type
of failure, followed by the letter C or P for the type of failure,

3) ifthe

most frequent failure type is N, record the letter N only,

4) add (between brackets) the letter C, P or N for the second most frequent failure type, but only if
its frequency is higher than 1/3 (if not relevant, insert an asterisk);

n) the standard deviations of the mean values, if required;

10
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o) the date(s) of the test.

Table 2 — Presentation of results

ISO 180:2023(E)

Type of failure . )
Designation
C P N
X a a XC a
X (P) a xC(P)
X a (N) xC(N)
a X a xpa
<) X a xP(C)
a X (N) xP(N)
a a N N a
©) a N N@
a (P) N N(P)

a

Not relevant.

C, P or N Most frequent failure type.

x Mean value of impact strength for most frequent failure type, excluding type N.

(C), (P) or (N) Second most frequent failure type, to be regoxded only if its frequency
is higher than 1/3.

© IS0 2023 - All rights reserved
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