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Foreword
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Metallic materials — Charpy pendulum impact test —

Part 1:
Test method

1 $cope

This part of ISO 148 specifies the Charpy pendulum impact (V-notch and U-notch) test method fgr determining
the emergy absorbed in an impact test of metallic materials.

This part of ISO 148 does not apply to instrumented impact testing, whichds'specified in ISO 14556.

2 Normative references
The following referenced documents are indispensable for.'the application of this document. For dated
refergnces, only the edition cited applies. For undated.¢&ferences, the latest edition of the referenced
docurnent (including any amendments) applies.

ISO 148-2:2008, Metallic materials — Charpy pendufum impact test — Part 2: Verification of testing machines

ISO 486-1, Geometrical product specifications (GPS) — ISO code system for tolerances of linear sizes —
Part 1: Basis of tolerances, deviations and-{its

3 Terms and definitions

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

3.1 |Energy

3.1.1
initia| potential.energy
potential enetgy

> m-hammm mpact test, and
the potential energy of the pendulum hammer at the posmon of |mpact as determlned by dlrect verification

[ISO 148-2:2008, definition 3.2.2]

31.2

absorbed energy

K

energy required to break a test piece with a pendulum impact testing machine, after correction for friction

NOTE The letter V or U is used to indicate the notch geometry, that is: KV or KU. The number 2 or 8 is used as a
subscript to indicate striker radius, for example K75.

© 1SO 2009 - All rights reserved 1
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3.2 Test piece

With the test piece placed in the test position on the supports of the machine, the following nomenclature shall
apply (see Figure 1).

3.21

height

h

distance between the notched face and the opposite face

3.2.2
width
w

dimension pgrpendicular to the height that is parallel to the notch

3.23
length
/

the largest dimension at right angles to the notch

4 Symbals and abbreviated terms

The symbols| and designations applicable to this part of ISO 148 arecindicated in Tables 1 and 2, and are
illustrated in Figure 2.

Table 1 — Symbols and their unit and designation

Symbol Unit Designation
Ky J Initial potential energy (potential energy)
FA % Shear-fracture appearance
h mm Height of test piece
KUj J Absorbed energy for a U-notch test piece using a 2 mm striker
KUg J Absorbed energy for a U-notch test piece using an 8 mm striker
KV, J Absorbed energy for a V-notch test piece using a 2 mm striker
K7y J Absorbed energy for a V-notch test piece using a 8 mm striker
LE mm Lateral expansion
[ mm Length of test piece
T; °C Transition temperature
w mm Width of test piece
5 Principle

This test consists of breaking a notched test piece with a single blow from a swinging pendulum, under the
conditions defined in Clauses 6, 7 and 8. The notch in the test piece has specified geometry and is located in
the middle between two supports, opposite to the location which is struck in the test. The energy absorbed in
the impact test is determined.

Because the impact values of many metallic materials vary with temperature, tests shall be carried out at a

specified temperature. When this temperature is other than ambient, the test piece shall be heated or cooled
to that temperature, under controlled conditions.

2 © 1SO 2009 - All rights reserved
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6 Test pieces

6.1

General

The standard test piece shall be 55 mm long and of square section, with 10 mm sides. In the centre of the
length, there shall be either a V-notch or a U-notch, as described in 6.2.1 and 6.2.2, respectively.

If the standard test piece cannot be obtained from the material, one of the subsidiary test pieces, having a

width

NOTE

of 7,5 mm, 5 mm or 2,5 mm (see Figure 2 and Table 2), shall be used.

For low energies, the use of shims is important, as excess energy is absorbed by the pendulum. For high

energ
mid-h

The t
Wher

after
heat {

6.2

The 1
could

The plane of symmetry of the notch shall be perpendicular to the longitudinal axis of the te

Figur
6.2.1

The
Figur

6.2.2

The
Figur

6.3

The t

6.4

es, this might not be important. Shims can be placed on or under the test piece supports, with the
pight of the specimen is 5 mm above the 10 mm specimen-support surface.

pst pieces shall have a surface roughness of better than Ra 5 pm except for the ends,
a heat-treated material is being evaluated, the test piece shall be finish-magchined, inclug

he final heat treatment, unless it can be demonstrated that there is no difference when mag
reatment.

Notch geometry

otch shall be carefully prepared so that the root radius of {hie“notch is free of machining
affect the absorbed energy.

e 2).
V-notch

-notch shall have an included angle\lof 45°, a depth of 2 mm, and a root radius of (

b 2 a) and Table 2].
U-notch
J-notch shall have a dépth of 5 mm (unless otherwise specified) and a root radius @

b 2 b) and Table 2].

Tolerance ofthe test pieces

blerances,on‘'the specified test piece and notch dimensions are shown in Figure 2 and Table

Preparation of the test pieces

result that the

ing notching,
hined prior to

marks which

5t piece (see

,25 mm [see

f 1 mm [see

Prepz

ration stattbecarried outimsucha way thatany atteration of thetest piece, forexampte

or cold working, is minimized.

6.5

Marking of the test pieces

ue to heating

The test piece may be marked on any face not in contact with supports, anvils or striker and at a position
which avoids the effects of plastic deformation and surface discontinuities on the absorbed energy measured

in the

test (see 8.7).
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7 Test equipment

7.1 General

The equipment used for all measurements shall be traceable to national or International Standards. They shall
be calibrated within suitable intervals.

7.2 Installation and verification

The testing machine shall be installed and verified in accordance with ISO 148-2.

7.3 Strikel'

The striker geometry shall be specified as being either the 2 mm striker or the 8 mm- striker.| It is
recommended that the striker radius be shown as a subscript as follows: K7, or KVg.

Reference sHall be made to the product specification for striker geometry guidance.

NOTE Sdme materials can yield significantly varying results (per cent difference) at low, energy levels and the|2 mm
results can be higher than the 8 mm results.

8 Test procedure

8.1 Genenal
The test piege shall lie squarely against the anvils of the testing machine, with the plane of symmetry pf the

notch within |0,5 mm of the midplane between the anvils,* It shall be struck by the striker in the plgne of
symmetry of the notch and on the side opposite the notch (see Figure 1).

8.2 Test temperature

8.2.1 Unlegs otherwise specified, tests shall be carried out at (23 = 5) °C. If a temperature is specifief, the
test piece shall be conditioned to that temperature to within + 2 °C.

8.2.2 For gonditioning, either heating or cooling, using a liquid medium, the test piece shall be positioped in
a container on a grid that is at least 25 mm above the bottom of the container and covered by at least 256 mm
of liquid and pe at least 10 mnai_from the sides of the container. The medium shall be constantly agitated and
brought to th¢ specified temperature by any convenient method. The device used to measure the tempefature
of the mediurn should be\placed in the centre of the group of test pieces. The temperature of the medium} shall
be held at the specified.temperature to within = 1 °C for at least 5 min.

NOTE When“a liquid medium is near its boiling point, evaporative cooling can dramatically lower the temperajure of
the test piece dluring the interval between removal from the liquid and fracture (see ASTM STP 1072 15),

8.2.3 For conditioning, either heating or cooling, using a gaseous medium, the test piece shall be positioned
in a chamber at least 50 mm from the nearest surface. Individual test pieces shall be separated by at least
10 mm. The medium shall be constantly circulated and brought to the specified temperature by any
convenient method. The device used to measure the temperature of the medium should be placed in the
centre of the group of test pieces. The temperature of the gaseous medium shall be held at the specified
temperature within £ 1 °C for at least 30 min.

8.3 Specimen transfer

When testing is performed at other than ambient temperature, not more than 5 s shall pass between the time
the test piece is removed from the heating or cooling medium and the time it is struck by the striker.

4 © 1SO 2009 - All rights reserved
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The transfer device shall be designed and used in such a way that the temperature of the test piece is
maintained within the permitted temperature range.

The parts of the device in contact with the specimen during transfer from the medium to the machine shall be
conditioned with the specimens.

Care should be taken to ensure that the device used to centre the test piece on the anvils does not cause the
fractured ends of low-energy, high-strength test pieces to rebound off this device into the pendulum and cause
erroneously-high indicated energy. It has been shown that clearance between the end of a test piece in the
test position and the centring device, or a fixed portion of the machine, shall be greater than approximately
13 mm or else, as part of the fracture process, the ends can rebound into the pendulum.

NOTH
piece
clearq

8.4

The 4
exces
repor

NOTH

decregises as the fracture progresses. For specimens with impact energies approaching the capacity of the

veloci

8.5

from the temperature-conditioning medium to the proper test position. Tongs of this natureyelin
hce problems due to interference between the fractured specimen halves and a fixed centring device.

Exceeding machine capacity

bsorbed energy, K, should not exceed 80 % of the initial potential enetgy, K. If the abs
ds this value, the absorbed energy shall be reported as approximateZand it shall be not
that it exceeded 80 % of the machine capacity.

Ideally, an impact test would be conducted at a constant impact velocity. In a pendulum-type tg

y of the pendulum decreases during fracture to the point that accurate impact energies are no longer

Incomplete fracture

Self-centring tongs, similar to those for V-notched test pieces in Annex A, are often used to trlansfer the test

inate potential

brbed energy
bd in the test

st, the velocity
pendulum, the
bbtained.

If a test piece is not completely broken in a test,-the impact energy may be reported or averaged with the

result

8.6

If any
dam3

NOTH

machi
becaul

8.7

If pos
defor|

s of the completely broken test pieces.

Test piece jamming

ge that would affect its calibration.

Jamming occurs wheh-a broken test piece is caught between moving and non-moving partg
he. It can result in significant energy absorption. Jamming can be differentiated from secondary
Se a jam is associated With a pair of opposing marks on the specimen.

Post-fracture inspection

t-fracture.inspection shows that any portion of the marking is in a portion of the test piece w
med, the'test result might not be representative of the material and this shall be noted in the

test piece jams in the machine, the results shall be disregarded and the machine thoroughly checked for

of the testing
strike marks,

hich is visibly
test report.

9 Testreport

9.1

Mandatory information

The test report shall include the following information:

a) areference to this part of ISO 148, i.e. ISO 148-1:2009;

b) identification of the test piece (e.g. type of steel and cast number);

c) the type of notch;

© 1SO 2009 - All rights reserved
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d)
e)
f)

)]

the size of the test piece, if other than full size;

the cond

the abso

itioning temperature of the test piece;

rbed energy, KV5, KVg, KU, or KUg, as appropriate;

any abnormalities that can affect the test.

9.2 Optional information

The test report may optionally include, in addition to the information in 9.1:

a)
b)
c)
d)
e)
f)
9)
h)

the test-

the nomi

piece orientation (see 1ISO 3785);

nal energy of the testing machine, in joules;

the lateral expansion (see Annex B);

the fractlire appearance, per cent shear (see Annex C);

the abso)

the trang

the num

the mea

rbed energy/temperature curve (see D.1);
ition temperature and the criteria used (see D.2);
ber of test pieces which were not completely broken in the.test;

surement uncertainty (see Annex E).
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rection of pendulum-swing.

Figure 1 —Test piece terminology showing configuration of test piece supports and
of a pendulum impact-testing machine
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< = < - [ o LA
5 4
\  J { v Y
< 1
=
! 25 ! 1] 27 Y
|
1 5
)
__a) V-notch geometry b) U-notch geometry
NOTE  The pymbols /, 4, w and the numbers 1 to 5 refer to Table 2.
Figure 2 — Charpy pendulum impact test piece
Table 2 — Tolerances on specified test piece dimensions
V-notch test piece U-notch test piece
Symbol . L
. . Machining tolerance Machining toleraphce
Desigpation and Nominal g Nominal g
No. dimension Tolerance { dimension Tolerpnce
class @ clags @
Length / 55 mm +0,60 mm js15 55 mm +0,60 mm js15
Height P 10 mm | +0,075 mm 812 10 mm +0,11 mm is13
Width b: W
— standard tgst piece 10 mm +0,11 mm js13 10 mm +0,11 mm js13
— reduced-sqction test
piece 7,5 mm +0,17%mm js13 — — —
— reduced-sqction test
piece 5 mm +0,06 mm js12 — — —+
— reduced-sqction test
piece 2,5mm + 0,05 mm js12 — — —+
Angle of notch 1 45° +2° — — — —+
Height below potch (height 2 8 mm +0,075 mm js12 5mm?¢ +0,09 mm js13
of test piece minus depth
of notch)
Radius of curyature at
base of notch 3 0,25mm | +0,025 mm — 1 mm + 0,07 mm is12
Distance of plane of.
symmetry of rjotch.from
ends of test pleCeP 4 275mm |+0,42 mm¢d js15 27,5mm |[+0,42 mmd is15
Angle between plane of
symmetry of notch and
longitudinal axis of test 90° +2° — 90° +2° —
piece
Angle between adjacent
longitudinal faces of test
piece 5 90° +2° — 90° +2° —

@  In accordance with ISO 286-1.

b
c

d

+ 0,42 mm.

The test pieces shall have a surface roughness better than Ra 5 um except for the ends.
If another height (2 mm or 3 mm) is specified, the corresponding tolerances shall also be specified.
For machines with automatic positioning of the test piece, it is recommended that the tolerance be taken as + 0,165 mm instead of

© 1SO 2009 - All rights reserved
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Annex A
(informative)

Self-centring tongs

The tongs shown in Figure A.1 are often used to transfer the test piece from the temperature-conditioning
medium and to properly position the test piece in the pendulum impact testing machine.

© 1SO 2009 - All rights reserved 9
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Dimensions in millimetres

/AL
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P
X
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Ln-
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X 7\‘
Y G X
Jn
y 7
} o A
39,93 -0,051
- >
m vl
LN N
ov b~
:l Y Y
A A
19,96
Y 1996
1 A =) o
8 194 X
r -~ 4,76
y SRR )
A - @
m A \
(¥p)
i
Y
R L5e
LL°
Specimen width Base width Height
Y B
10 1,60 to 1,70 1,52 t0 1,65
5 0,74 t0 0,80 0,69 to 0,81
3 0,45 to 0,51 0,36 t0 0,48

@  Steel pieces silver-soldered to tongs parallel to each other.

Figure A.1 — Centring tongs for V-notched Charpy specimens
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Annex B
(informative)

Lateral expansion

B.1 General

8-1:2009(E)

A me
the rq
defor
fractu
used

re, the expansion 1) that occurs at the opposite end of the fracture plane is customarily
as a proxy for the contraction.

B.2 |Procedure

The method of measuring lateral expansion should take into account.he fact that the fracture
bisects the point of maximum expansion on both sides of a test piece. One half of a broken tes
include the maximum expansion for both sides, one side only; or neither. The techniques
therefore provide an expansion value, equal to the sum of the.higher of the two values obtained
by mgasuring the two halves separately. The amount of, expansion on each side of each
measjured relative to the plane defined by the undeformed portion of the side of the test piece (se
Expansion may be measured by using a gauge similar.to that shown in Figures B.2 and B.3. Me
brokegn halves individually. First, however, check the’sides perpendicular to the notch to ensure
were [formed on these sides during impact testingif such burrs exist, they shall be removed, fo

bsure of the ability of the material to resist fracture when subjected to triaxial stresses, sugh as those at
ot of the notch in a Charpy test piece, is the amount of deformation that occurs at-this [ocation. The
mation in this case is contraction. Because of the difficulties in measuring this deformatign, even after

easured and

plane seldom
t piece might
used should
or each side,
half shall be
e Figure B.1).
hsure the two
that no burrs
r example by

rubbing with an emery cloth, making sure that-the protrusions to be measured are not rubbgd during the

removyal of the burr. Next, place the half-speecimens together so that the surfaces originally oppo
are facing one another. Take one of thevhalf-specimens (see Figure B.1) and press it firml
refergnce supports, with the protrusions-against the gauge anvil. Note the reading, and then re
with t
value

0ppos
consg

5 is the expansion of that side'of the test piece. Repeat this procedure to measure the protr
bite side, and then add the Targer values obtained for each side. For example if 44> 4,
quently LE = A4 + (A30NAy). If A4 > A, and A3 > A4, consequently, LE = 44 + A3.

If ong
surfa

or more protrusions of a test piece have been damaged by contacting the anvil, mach
be, etc., the testpiece shall not be measured and the condition shall be indicated in the test

Measpre eachdest piece.

5ite the notch
against the
peat this step

he other half-specimen (see Figure B.1), ensuring that the same side is measured. The larger of the two

Isions on the
and A3 = A4,

ine mounting
report.

1) This annex is based on ASTM E23 (Standard Test Methods for Notched Bar Impact Testing of Metallic

Materials) and

is used with the permission of ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA

19428-2959, USA.
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2
A1 w A3
The halves arq numbered 1 and 2.
Figure B. — Halves of broken Charpy V-notched impact specimen, illustrating the measuremgnt

of lateral expansion, dimensions 4, 4,, 43, 44 and theoriginal width, dimension w

Figure B.2 — Lateral expansion gauge for Charpy specimens

12 © 1SO 2009 — All rights reserved
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Dimensions in millimetres
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A S04
~
.
O \ N
G =
= 43,2 88,9 1,59
r B RS - o
50,8 - : >
101,6
Key
1 pad made of rubber
2 indicator, 10 mm range, graduations in 1/100 mm
3 base plate made of stainless steel or chrome-plated steel
4  dial mount made of stainless steel or chrome-plated steel

For 1/4-20 UNC screw with 7/8" long socket head to mount the indicator.
For M6 x 1 screw with 25 mm socket head.
Lap at assembly.

Figure B.3 — Assembly and details for lateral expansion gauge
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Annex C
(informative)

Fracture appearance

C.1 General

The fracture Isurface of Charpy test pieces is often rated by the percentage of shear fracture which.6¢g
he percentage of shear fracture, the greater the notch toughness of the material. The“fracture

The greater
surface of m
the rating is €

NOTE Th

cleavage-fractyire appearance and crystallinity are often used to express the opposite of shear fragture. That is, 0 %)

fracture is 100

C.2 Procedures

The percentq

a) measurg
in Figure

b) compar¢g
given in
c) magnify
cleavage
cleavagq

d) photogrg
means o

€) measurg

pst Charpy specimens exhibits a mixture of both shear and cleavage (brittle) fractufe. Be
xtremely subjective, it is recommended that it not be used in specifications.

e term fibrous-fracture appearance is often used as a synonym for shear-fracture appearance. The

% cleavage fracture.

ge of shear fracture is commonly determined by any ong.of\the following methods:

the length and width of the cleavage portion (the “shiny” portion) of the fracture surface, as
C.1, and determine the per cent shear from Tablg C.1;

the appearance of the fracture of the test piece with a fracture-appearance chart, such a
Figure C.2;

the fracture surface and compare-it:to a precalibrated overlay chart or measure the pe
fracture by means of a planimeter; then calculate per cent shear fracture (as 100 % — pe
fracture);

f a planimeter, then calculate per cent shear fracture (as 100 % — per cent cleavage fracture

the per cent sheaf fracture by image analysis techniques.

urs?).

Cause

terms
shear

given

5 that

cent
I cent

ph the fracture surface at ajsuitable magnification and measure the per cent cleavage fractdre by

);

2) This annex is based on ASTM E23 (Standard Test Methods for Notched Bar Impact Testing of Metallic Materials) and
is used with the permission of ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA
19428-2959, USA.

14
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Key

1 n
2 cl

2/

tch

3 shear area (dull)

A
 J

pavage area (brittle)

NOTH1 Measure average dimensions 4 and B to the nearest 0,5 mm.

NOTH2 Determine the per cent shear fracture using Table C.1.

Figure C.1 — Determination of per cent shear fracture

Table C.1 — Per cent shear for measurements in millimetres

ISO 148-1:2009(E)

A
B mm
mm {10 15 20 25 30 35°.40 45 50 55 60 65 70 75 80 85 90 95 10
Per cent shear
1,099 98 98 97 96 96 95 94 94 93 92 92 91 91 90 89 88 88
11,5198 97 96 95 94 93 92 92 91 90 89 88 87 86 85 84 82 81
20198 96 95 ~94 92 91 90 80 88 86 85 84 82 81 80 79 17 76 75
25197 95 94< 92 91 89 88 86 84 83 81 80 78 77 75 73 T2 70 69
30196 945,92 I 89 87 85 83 81 79 77 76 74 72 70 68 6 64 62
359,98 91 89 87 85 82 80 78 76 74 72 69 67 65 63 61 58 56
40195 92 90 88 85 82 80 77 75 72 70 67 65 62 60 57 %5 52 50
45194 92 89 86 83 80 77 7% 72 69 66 63 61 58 55 52 49 46 44
5094 91 88 85 81 78 75 72 69 66 62 59 56 53 50 47 44 41 37
55193 90 86 83 79 76 72 69 66 62 59 55 52 48 45 42 38 35 31
6092 89 85 81 77 74 70 66 62 59 565 51 47 44 40 36 33 29 25
65|92 88 84 80 76 72 67 63 59 565 51 47 43 39 35 31 27 23 19
7091 87 82 78 74 69 65 61 566 52 47 43 39 34 30 26 21 17 12
75191 86 81 77 72 67 62 58 53 48 44 39 34 30 25 20 16 11 6
80|90 85 80 75 70 65 60 56 50 45 40 35 30 25 20 15 10 5 0
100 % shear shall be reported when either 4 or B is zero.
© 1SO 2009 — All rights reserved 15
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100% 85% 70% 60% 50%

40% 30% 20% 1% _Ot%

a) Fracture appearance charts and per cent shear fracture,comparator

0O0oooe

b) Guide for estimating fracture appearance

10 20 30

Figure C.2=—Fracture appearance
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Annex D
(informative)

Absorbed energy vs. temperature and transition temperature

D.1 Absorbed energy/temperature curve

The absorbed energy/temperature curve (KVIT curve) shows the energy absorbed as a functicl)n of the test

temperature for a given shape of specimen (see Figure D.1). In general, the curve is obtained
fitted [curve through the individual values. The shape of the curve and the scatter of the te
depemndent on the material, the specimen shape and the impact velocity. In the case of a
transition zone, a distinction is made between the upper-shelf zone, transition zone and the lower

KV A 1

i

Key

T temperature

KV albsorbed energy,

1  upper-shelfzone
2 transition,zone
3 lower-shelf zone

by drawing a
5t values are
curve with a
-shelf zone.

Figure D.1 — Absorbed energy/temperature curve shown schematically

© 1SO 2009 - All rights reserved
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D.2 Transition temperature

The transition temperature, T;, characterizes the position of the steep rise in the absorbed energy/temperature
curve. Since the steep rise usually extends over a fairly wide temperature range, there can be no generally
applicable definition of the transition temperature. The following criteria have, among others, been found
useful for determining the transition temperature:

The transition temperature, T;, is the temperature at which

lar value of absorbed energy is reached, e.g. KVg =27 J,

arpercentage of theabsorbedenergy of theupper=shetfvatueisreached;eg-—56-%;
ar portion of shear fracture occurs, e.g. 50 %, and
ar amount of lateral expansion is reached, e.g. 0,9 mm.

f the method used to define transition temperature should be specified in the ‘product standard or
or by agreement.

a) aparticu
b) a partic
c) aparticy
d) a particy
The choice o
specification,
18
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Annex E
(informative)

8-1:2009(E)

Measurement uncertainty of an absorbed energy value, KV

E.1 Symbols and units

The gymbols and units used in this annex are given in Table E.1.
Table E.1 — Symbols and units
Symbol Unit Definition
B J Bias of the pendulum impact testing maching, ‘as determined thfrough indirect
v verification
k Coverage factor
KV J Absorbed energy as measured in aecérdance with this Internationgl Standard on
V-notched sample
KV J Reported average KV value of a'set of samples from a test material
KVR J Certified KV value of the reférence material used in the indirect verification
ﬁv J Mean KV value of theireference test pieces tested for indirect verification
n Number of tested“samples
r J Instrumentscale resolution
Sy J Standard-deviation of the values obtained on the n test samples
T, J Error of measured KV value due to temperature effects
M(KV) J Standard uncertainty of KV
U(ﬁ) J Expanded uncertainty of K/ with a confidence level of about 95 %
uT K Standard uncertainty of the test temperature
uyy J Standard uncertainty of the indirect verification result
u(X) J Standard uncertainty of x
x J Observed average KV value of a set of n samples from a test material
Ve Degrees of freedom corresponding with u (ﬁ)
W Degrees of freedom corresponding with uy,
v, Degrees of freedom corresponding with u ()

© 1SO 2009 - All rights reserved
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E.2 Determination of measurement uncertainty

E.2.1 General

This annex specifies a robust method for determining the uncertainty, u(K_V) associated with the

mean

absorbed energy, KV , of a set of specimens of a test material. Other methods of assessing u(ﬁ) can be

developed and are acceptable, if they meet the requirements of ISO/IEC Guide 98-3 [31.

This approach requires mput from the |nd|rect verlflcat|on of the Charpy pendulum |mpact testlng machine,

which is a

(see ISO 148-2: 2008 Annex A).

NOTE 1 ISP 148 (all parts) requires Charpy pendulum impact testing machines to successfully meet the require
for both indirgct and direct verification. The latter consists of a check of all individual geometric and mech
requirements imposed on the construction of the instrument (see 1ISO 148-2).

The roles of direct and indirect verification in the metrological traceability chain of Charpy measuremen
given in Figyre E.1. The chain starts at the international level with the definition of\the measurand, A
absorbed engrgy, in the standard procedures described in ISO 148 (all parts). Global comparability reli
international pomparisons of Charpy reference machines and of the certified values of the certified refe]
test pieces pfoduced by national or international bodies using sets of reference machines.

Calibration |
their pendulu
can verify th

boratories use the certified reference test pieces to verify.their reference machine and ca
to characterize and produce reference test pieces. At.the user level, Charpy test laborg
ir pendulum with reference test pieces to obtain the desired reliable KV values.

NOTE 2 Usgers can choose to acquire certified reference test pieces’ from national or international organizatior
passing the calibration laboratory level.

NOTE 3  Fof additional information on the difference between certified reference test pieces and reference test g
see ISO 148-3;2008, Annex A.

E.2.2 Uncertainty disclaimer

Measuremenf uncertainty analysis is usefulin identifying major sources of inconsistencies in measured r

Product starldards and material property databases based on this part of ISO 148 have an ink
contribution from measurement ,uncertainty. It is therefore inappropriate to apply further adjustmen
measurement uncertainty and thereby risk a product which fails compliance. For this reason, the estimal
uncertainty
otherwise by the customer;

ieces

ments
anical

ls are
[V, or
ES on
Fence

n use
tories

s, by-

ieces,

bsults.

erent
ts for
tes of

derived from follewing this procedure are for information only, unless specifically instjucted

The test conditions and limits defined in this part of ISO 148 shall not be adjusted to take accodlint of

uncertainties| of measurement, unless specifically instructed otherwise by the customer. The esti

ated

measurement uncertainties shall not be combined with measured results to assess compliance to product

specificationg, ‘unless specifically instructed otherwise by the customer.

E.3 General procedure

E.3.1 Factors contributing to uncertainty

The principal factors contributing to uncertainty are associated with:
a) instrument bias deduced from the indirect verification;
b) homogeneity of the test material and the instrument repeatability;

c) testtemperature.
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The measurement equation for the mean absorbed energy KV is Equation (E.1):
KV =%-By - Ty (E.1)
where

x is the observed mean absorbed energy of n test specimens;

By, is the instrument bias based on the indirect verification;

IS thebiasduetotermperature:

E.3.2 Instrument bias

As a|rule (see ISO/IEC Guide 98-3 [3l), measured values have to be corrected for known bias. Indirect
verifigation is one way to establish the value of bias. The instrument bias determihed by indirect |verification is
defingd in ISO 148-2:2008, as given in Equation (E.2):

By =KV y-KVg (E.2)
wherg
]WV is the mean value of the reference test pieces broken’during the indirect verification;
KVg is the certified value of the reference test pieces.

Depehding on how well the value of By, is known, different actions are proposed in ISO 148-2:2408, Annex A,
whicH deals with the uncertainty associated with-the results of indirect verification:

a) By is well known and stable - in this exceptional case, the observed value x is corrected byl a term equal
b B\, to obtain KV.

—

b) Nlost often there is no firm_ evidence about the stability of the value of B,; in this case, the bias is not
gorrected for, but it contributes to u,, the uncertainty of the indirect verification result.

In both cases a) and b);"an uncertainty, u,,, associated with the indirect verification result and the instrument
bias is calculated in“accordance with procedures described in ISO 148-2:2008, Annex A. The oditcome of the
uncertainty analysis of the indirect verification is the value uy,.

If thefe is- assignificant difference between the values of ﬁv and KV, then the values By, and|[u, should be
multiglied by the ratio KV/KV\,.

E.3.3 Machine repeatability and material heterogeneity

The uncertainty of x, the mean observed absorbed energy of n test specimens, is determined using Equation
(E.2):

u(¥)=—% (E3)

where s, is the standard deviation of the values obtained on the » test samples.
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