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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

{SO-—-memberbodies)—Fhe—work—ofpreparing—tnternational-Standards—is—normally—carred—out-through

ISO

technical committees. Each member body interested in a subject for which a technical committee hasypeen

established has the right to be represented on that committee. International organizations, governmenta
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely "with
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 task of technical committees is to prepare International Standards. Draft_International Stang

and
the

ards

adopted by the technical committees are circulated to the member bodies fon voting. Publication as an

International Standard requires approval by at least 75 % of the member bodiescasting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent

rights. ISO shall not be held responsible for identifying any or all such patent rights.

Amendment 1 to ISO 14556:2000 was prepared by Technical Committee ISO/TC 164, Mechanical testiphg of

metals, Subcommittee SC 4, Toughness testing — Fracture (F), Bendulum (P), Tear (T).
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Steel — Charpy V-notch pendulum impact test — Instrumented

test method

AMENDMENT 1: Annex D — Instrumented Charpy V-noich
pendulum impact test of sub-size test pieces

Page iii, Contents
Add

“Annex D (informative) Instrumented Charpy V-notch pendulum impacttest of sub-size test pi

after Annex C.

Change the page number of the Bibliography to 21.

Page iv, Foreword
Replace the last sentence with the following:

"Annexes A to D of this International Standard are for information only."

Page 14

Insert the following annex before the Bibliography.
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D.1

Annex D
(informative)

Instrumented Charpy V-notch pendulum impact test
of sub-size test pieces

Introduction

This [annex defines the instrumented Charpy V-notch pendulum impact testing of sub-size test pieces on steel
products and the requirements concerning the measurement and recording equipment.

This [International Standard can be applied, by agreement, to other metallic materials and to'otfier impact testing
maclhines, such as drop-weight towers or high-speed servo-hydraulic machines.

This [test provides further information on the fracture behaviour of the tested produect.

The
thos

user should be aware that data obtained from sub-size test pieces may not be directly comparable to
& obtained from full-size standard Charpy V-notch test pieces and that suitable correlation procedures

havd to be employed.

D.2

Apparatus

D.2 Testing machine

The

festing machine is similar to that used for conventional Charpy V-notch test pieces, with the exception of

the fpllowing characteristics, which have to be suitably modified taking into account the dimensions of the test
piecg (Figure D.1): impact velocity, distance between the anvils, positioning of the specimen with respect to
the striking edge.

NOTE

F Only in the case of test machines with available energy not greater than 50 J, the quality of the instrumentation

can Re assessed by comparing the total impact energy, W, from the instrumentation with the absorbed energy indicated by
the mjachine dial, KV. If deviations between the values exceed + 0,5 J, the following should be investigated:

a)
b)

c)

he friction of the machine;
he calibration of the-measuring system;

he software used-
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Reference number Designation Value
1 Specimen length 27 mm £ 0,50 mm
2 Specimen height 4 mm + 0,05 mm
3 Specimen width 3 mm £ 0,05 mm
4 Height below notch 3 mm + 0,05 mm
5 Angle of notch 60°+ 1°
6 Notch depth 1 mm + 0,05 mm
7 Notch-root radius 0,1 mm + 0,025 mm
8 Distance between anvils (span)| 22 mm+8’10 mm
9 Radius of anvils 1 mm+g’50 mm
10 Angle of taper of anvils 11°£1°
11 Angle of taper of striker 30°+1°
12 Radius at tip of striker 2 mm+8°50 mm
13 Width of the striker 6 mm to 12 mm

Notch length to edge: 90° + 2° — Adjacent sides shall be at 90° + 1°.

Finish requirements: roughness Ra 2 on notched surface and Ra 4 on the other two surfaces.

Figure D.1 — Impact test on sub-size Charpy V-notch specimen
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D.2.2 Force measuring system

Due

to the more dynamic behaviour of sub-size test pieces with respect to full-size test pieces, the force

measuring system (transducer, amplifier, recording system) shall have an upper frequency of at least 250 kHz.

If onl

y the maximum force and the absorbed energy are to be measured from the curve, an upper frequency

limit of 100 kHz is sufficient.

NOTE 1  The dynamic assessment of the force measuring chain can be simplified by measuring the maximum value of

the fi
notch

kil TP =Y H 4o ol H £dle ale o lo ol ol biefaad il " AL
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sub-size test piece shows an initial peak greater than (0,23 x v,) kN.

NOTE 2  Experience shows that, with the sub-size test piece shown in Figure D.1, nominal impact forces up to'4,kN

occu

for most steel types.

D.2.B Calibration

An ekample of the support block for the static calibration of a 2 mm striker used for testing sub-size test pieces
is shpwn in Figure D.2.

Dimensions in millimetres

27 £0,1

A

12,3 £0,1

A
Y

/Ra 0,8

A

Figure D.2 — Example of a support block for the calibration of a 2 mm striker used for testing

sub-size test pieces

D.2.4 Recording apparatus

An 8 bit analogue-digital converter with a sampling rate of 500 kHz (2 ys sample interval) is necessary;
however, 12 bit is recommended.
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D.3 Test piece

The test piece is a sub-size Charpy V-notch test piece, conforming to the dimensions specified in Figure

D.1.

Other specimen geometries can be used, by agreement; designs of other sub-size test pieces that have been

successfully used are shown in Figure D.3.

NOTE Some aspects of the present test procedure may not be fully applicable to other sub-size test pieces.

Side-grooving of the test piece is optionat.

D.4 Test procedure

D.4.1 Test temperature

The temperature of the test piece at impact shall be within =2 °C of the nominal test temperature.

The

temperature shall be measured in the notch area; uncertainty in temperature|measurements has tp be

accounted for.

Due to the small size of the test piece, in tests below or above room temperature, special attention shou
given to temperature control within the above-mentioned tolerance. Consequently, techniques for conditiq
the specimen temperature in situ (on location) are preferred; if a liqdidor gaseous medium is used for co
or heating the test piece, the time of transfer from the bath te. the impact position shall be appropri
minimised in order to meet the above-mentioned temperature tolerance.

D.4.2 Test velocity

The velocity of the moving striker at impact can be chosen within a range of values (normally from 1,0 ms
5,5 ms~1), according to the specific characteristi¢§ of the material to be tested. In choosing the impact ve
and consequently the potential energy Wy available for the test, the following criterion shall be satisfied:

Wo = 3Wp
NOTE Experience shows that.imipact velocities above 4 ms~! are not advisable for sub-size test pieces,
excessive oscillations are then superimposed on the initial portion of the test diagram and errors in the evaluation
force-displacement curve can occur.

d be
ning
oling
ately

1 to
ocity,

since
bf the

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=d5f0524eab53517c787289c22d46d984

ISO 14556:2000/Amd.1:2006(E)

Dimensions in millimetres
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c) Third-size (span: 20 mm)
Finislh requirements and geometrical tolerances are as in Figure D.1.

Figure D.3 — Alternative sub-size Charpy V-notch specimens
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D.5 Evaluation of the force-displacement curve

D.5.1 General

6(E)

The evaluation of the force-displacement curve, with the determination of the characteristic values of force

and displacement, is restricted to the case where the upper frequency limit of the measuring instrumentati
at least 250 kHz. If such a condition is not fulfilled, test evaluation is restricted to the determination o
maximum force F... as defined in 3.1.2, and of the total impact energy .. as defined in 3.3.4.

onis
f the

NOTE Experience shows that, for the sub-size test piece shown in Figure D.1, tests in the upper shelf.con
(type F curves in Figure 2) usually terminate with the specimen not fully broken.

D.5.2 Determination of the general yield force gy

For sub-size test pieces, the general yield force F,, is determined as the force atcthe intersection of
straight line fitted through the oscillations of the initial part of the force-displacement.curve (Hooke's line
the fitted curve through the oscillations of the force-displacement curve following‘the onset of plastic coll
of the ligament (Figure 2: force-displacement curves of types C — F).

NOTE 1 Attention is drawn to the fact that, due to the more dynamic perfermance of sub-size test pieceq
determination of the general yield force F, is more difficult than in the case, of standard Charpy V-notch test pi
Furthermore, for sub-size test pieces, Hooke's line does not correspond’io-the slope of the second inertia ped
generally found in the case of standard specimens.

dition

f the
and
apse

, the
eces.
k, as

NOTE 2  Analytical procedures for determining the value of the general yield force ng, and more specifically for

determining the straight line which corresponds to Hooke's lineAfor.different values of impact velocity v, are descril
References [6] to [8] in the Bibliography.
D.6 Test report

In addition to the information listed in Clause 10 of this International Standard, the following additional i
shall be indicated in the case of sub-size:test pieces:

[) if applicable, side-grooving of.the test piece;

m) test velocity, in metres per.second.

D.7 Repeatability-and reproducibility of the test method

An interlaboratery study used sub-size Charpy-V notch specimens of the type shown in Figure D.1 to esta

ed in

fems

blish

the sources;'of variation in the characteristic values of force, displacement and energy evaluated from cyrves

of type k. (upper-shelf conditions). Data from 13 laboratories were included in the analysis, with
laboratory testing 1 to 5 specimens at room temperature (21 °C to 25 °C), using impact velocities
2,647m/s to 3,85 m/s. 1SO 5725-3:1994 [11] was followed for the analysis of the data; details are given in
the(Bibliography.

each
from

(9] in

Iable D.T giVes, Tor each charactenstic value considered in the analysis, the values of m (general mean values of

all test results),  (repeatability index) and R (reproducibility index).
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