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Foreword

ISO (the International Organization for Standardization) /s
federation of national standards bodies (ISO member bodigs)
preparing International Standards is normally carried~out
technical committees. Each member body interested)in a sub

ISO 148-2:1998(E)

a worldwide
The work of
through 1SO
ect for which

a technical committee has been established has the’right to b¢ represented

on that committee. International organizatiopsy* governmen
governmental, in liaison with ISO, also~take part in th
collaborates closely with the International~’Electrotechnical
(IEC) on all matters of electrotechnicalstandardization.

Draft International Standards adopted by the technical co
circulated to the member bodiesfor voting. Publication as ar
Standard requires approval by at least 75 % of the member b
a vote.

International Standard\ISO 148-2 was prepared by Technic
ISO/TC 164, Mechanical testing of metals, Subcommittee SC
testing.

It cancels andreplaces Recommendation ISO/R 442:1965, wh
technicafly-revised.

ISO 148 consists of the following parts, under the general
materials — Charpy pendulum impact test:

Part 1: Test method

Part 2: Verification of test machines

Part 3: Preparation and characterization of Charpy V 1
pieces for verification of test machines

tal and non-
work. 1SO
Commission

s)

mmittees are
International
odies casting

bl Committee
1, Toughness
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Metallic materials — Charpy pendulum impact test —

Part 2:
Verific

1 Scopd
This part

machines.
for instanc

It can anal
Impact ma
this part of
as referen

This part 0

The d
ensure

a)

ation of test machines

3174

of I1ISO 148 covers the verification of the constructional elements of pendulum-type i
It is applicable to machines with 2 mm or with 8 mm strikers used for pendulum impact test
P, in accordance with ISO 148-1.

bgously be applied to pendulum impact testing machines af.other capacities and of different
chines used for industrial, general or research laboratery testing of metallic materials in ac
e machines. Specifications for the verification of-reference machines are found in ISO 148-

f ISO 148 describes two methods of verification.

rect method which is static in nature@nd involves measurement of the critical parts of th
p that it meets the requirements of'this part of ISO 148. The verification equipment shall hg

tracegbility to the International Unit System. The direct method shall be used when a machine is O

hired, or if the indirect method:gives an incorrect result.

direct method, which is dynhamic in nature, and which use reference test pieces to verify

measu|iring scale.

or rep
b) The in
A pendulu

the direct 4
The requir

NOTE —
method. Th

M impact testing-machine is not in compliance with this part of ISO 148 until it has been ve
ind indirect methaeds (see clause 12).

bments for the reference test pieces are found in 1ISO 148-3.

[his“part of ISO 148 takes into account the total energy absorbed in fracturing the test piece us

hpact testing
s carried out,

design.

ordance with

ISO 148 are referred to as industrial machines. Thase with more stringent requirements are referred to

.

e machine to
ve a certified
eing installed

points on the

rified by both

ng an indirect

sttotal absorbed energy consists of 1) the energy needed to break the test piece itself and 2) the

nternal energy

losses of t

€ penduium impact testing machnine perrorming the Tirst nalr-Cycle swing mrom the Initial posItion.

losses are due to:

ternal energy

a) Air resistance, friction of the bearings of the rotation axis and the indicating pointer of the pendulum which can be
determined by the direct method (see 9.4).

b) Shock of the foundation, vibration of the frame and pendulum for which no suitable measuring methods and apparatus have
been developed.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO 148. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO 148 are encouraged to investigate the possibility of applying the
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most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO 148-1:—

1), Metallic materials — Charpy pendulum impact test — Part 1: Test method.

ISO 148-3:1998, Metallic materials — Charpy pendulum impact test — Part 3: Preparation and characterization of
Charpy V reference test pieces for verification of test machines.

3 Definitions

For the purposes of this part of ISO 148, the following definitions apply.

3.1 Definiti

3.1.1 anvil:
struck by the

3.1.2 base:

3.1.3 centre|

ons pertaining to the machine

The portion of the base of the machine forming a vertical plane which restrains the test piec
pendulum (see figures 1 to 3), the plane of the supports being perpendicular to.the plane of

of percussion:  That point in a body at which, on striking a blow, the' percussive action is th

if the whole nmpass of the body was concentrated at the point (see figure 4).

NOTE — Wh
no resulting hd

3.1.4 centre
the pendulun
(i.e. 5 mm) of

3.1.5 indust
metallic matg
using the pro

3.1.6 refere
reference teg
industrial ma

3.1.7 striker
may have ar

3.1.8 test pi
piece rests p
the plane of t

en a simple pendulum delivers a blow along a horizontal line passing through the center of percuss
rizontal reaction at the axis of rotation.

of strike: That point on the striking edge of the pendulum at which, in the free hanging
, the vertical edge of the striker meets the upper-horizontal plane of a test piece of half stan
equivalent gauge bar resting on the test piece.stipports (see figure 2).

ial machine: Impact machine used-for “industrial, general, or most research-laboratory

cedures described in this part of 1SO)148.

hice machine: Pendulum @mpact testing machines used to determine the reference e
t piece. The verification(requirements for this grade of machine are more stringent tha
thines and are contained in 1ISO 148-3.

The portion of-the’hammer that contacts the test piece. The edge that actually contacts thg
hdius of 2 mmr(the 2 mm striker) or a radius of 8 mm (the 8 mm striker). (See figure 2.)

bce supports:  The portion of the base of the machine forming a horizontal plane upon wh
ior totheing struck by the hammer (see figures 2 and 3). The plane of the supports is perpe
ne-anvil.

That part of the framework of the machine located below the horizontal plane of the supports.

b when it is
he anvil.

p

€ same as

on, there is

position of
lard height

testing of

rials. These machines are not used.\to establish reference values. Industrial machines are verified

hergy of a
those for

test piece

ch the test
ndicular to

3.2 Definiti

3.2.1 actual

ons pertaining to energy

absorbed energy (absorbed energy),

Ay: The total energy required to break a test piece when

tested by a pendulum impact testing machine. It is equal to the difference in the potential energy from the starting
position of the pendulum to the end of the first half swing during which the test piece is broken (see clause 9).

3.2.2 actual
clause 9.1).

1) To be publ

initial potential energy (potential energy),

ished. (Revision of ISO 83:1976 and 1SO 148:1983)

Ap: The value determined by direct verification (see
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3.2.3 indicated absorbed energy (indicated energy), Ag: The energy value indicated by the pointer or other
readout device.

3.2.4 nominal initial potential energy (nominal energy), Ay: The energy assigned by the manufacturer of the
pendulum impact testing machine.

3.2.5 reference energy, Ag: The absorbed energy value associated with reference test pieces, determined from
tests made using reference machines.

3.3 reference test pieces: Impact test pieces used to verify the suitability of an industrial grade, pendulum impact
testing machine by comparing the indicated energy measured by that machine to the reference energy associated
with the tegtpiecesReferencetestpiecesare preparecHnmaccordance with 1 SG-148-3:

3.4 Defipitions pertaining to test pieces  (placed in the test position on the supports.of the machine)
(see figurps 2 and 3)

3.4.1 height: Distance between the notched face and the opposite face.
3.4.2 width: Dimension perpendicular to the height that is parallel to the notch.

3.4.3 length: Largest dimension at right angles to the notch.

4 Symbols

For the pufposes of this part of ISO 148, the symbols and designations in table 1 are applicable.

Table 1 — Symbolsiand their meanings

Symbol . .
(see figlire 4) Unit Meaning
Ay J Neminal initial potential energy (nominal energy)
Ag J Actual initial potential energy (potential energy)
A J Reference energy of a set of Charpy reference test pieces
Ag J Indicated absorbed energy (indicated energy)
A J Actual absorbed energy (absorbed energy)
E, on B4 J/or'degree Indicated energy or angle of rise when the machine is operated |n the normal
manner without a test piece in position
E, o B, J or degree Indicated energy or angle of rise when the machine is operated In the normal
manner without a test piece in position and without resetting the indication
mechanism
E; or fi3 Jordegree Indicated—energy or_angte of TiSe after riafswings whem the machine is
operated in the normal manner without a test piece in position and without
resetting the indication mechanism
F N Force exerted by the pendulum when measured at a distance of |,
m Height of fall of pendulum
hy m Height of rise of pendulum
| m Distance to centre of test piece (centre of striker) from the axis of rotation (length
of pendulum)
I m Distance to the centre of percussion from the axis of rotation
I, m Distance to the point of application of the force F from the axis of rotation
M N-m The moment equal to the product Fl,
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Table 1 — Symbols and their meanings  (end)
Symbol . .
(see figure 4) Unit Meaning
p J Energy loss caused by pointer friction
p’ J Energy loss caused by bearing friction and air resistance
Ps J Correction of energy losses for an angle of swing
t S Period of the pendulum
T s Total time for 100 swings of the pendulum
Tmax S Maximum value of T
T min S Minimum value of T
W N Weight of the pendulum
o degree Angle of fall of the pendulum
B degree Angle of rise of the pendulum
5 Testing|machine
A pendulum impact testing machine consists of the following parts (see figdres 1 to 3):

a) foundatic
b) machine
c) pendulur

d) anvils an

e) indicating equipment for the absorbed energy.{e/g. scale and friction pointer or electronic readout de

6 Verifica
The verificati
a) foundatiq
b) machine

c) pendulur

n/installation;

framework — the structure supporting the pendulumy, excluding the foundation;

n including the hammer;

d supports (see figures 2 and 3);

on

ice).

bn of the machine can-occur only after installation and involves the inspection of the following items:

n/installation;
framework;

n, including the hammer and the striker;

d) anvils an

d“supports;

e) indicating equipment.

7 Foundation/installation

The foundation to which the machine is fixed and the method(s) of fixing the machine to the foundation are of
utmost importance.

7.1 Inspection of the machine foundation usually cannot be made once the machine has been installed, thus
documentation made at the time of installation must be produced to provide assurance that the mass of the

foundation is

not less than 40 times that of the pendulum.
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7.2 Inspection of the installed machine shall consist of the following.

a) Ensuring that the bolts are torqued to the value specified by the machine manufacturer. The torque value shall
be noted in the document provided by the manufacturer of the machine (see 7.1). If other mounting
arrangements are used or selected by an end user, equivalency must be demonstrated.

b) Ensuring that the machine is not subject to external vibrations transmitted through the foundation at the time of
the impact test.

NOTE — This can be accomplished, for example, by placing a small container of water on any convenient location on the
machine framework. Absence of ripples on the water surface indicates that this requirement is met.

8 Machjne framework

Inspection|of the machine framework (see figure 1) shall consist of determining the following items:
a) free position of the pendulum;

b) locatign of the pendulum in relation to the supports;

c) transverse and radial play of the pendulum bearings;

d) clearahce between the hammer and the framework.

Machines manufactured after the original publication date of this part-of ISO 148 shall have a referen¢e plane from
which megsurements can be made.

8.1 The fxis of rotation of the pendulum shall be parallel*to the reference plane to within 2/1 000. [This shall be
certified by the manufacturer.

8.2 The nachine shall be installed so that the.reference plane is horizontal to within 2/1 000.

For pendujum impact testing machines without a reference plane, the axis of rotation shall be estaplished to be
horizontal fo within 4/1 000 directly or a«eference plane shall be established from which the horizontaljty of the axis
of rotation [can be verified as described above.

8.3 Wheh hanging free, the pendulum shall hang so that the striking edge is within 0,5 mm of the position where it
would just fouch the test specimen.

NOTE — This condition_ean be determined using a gauge in the form of a bar, approximately 55 mm in thg length and of
rectangular|section, 9/5,mm in height and approximately 10 mm in width (see figure 3). The distance between [the striker and
the bar is then measured.

8.4 The plane of the swing of the pendulum shall be 90° + 0,1° (3/1 000) to the axis of rotation.

8.5 The striker shall make contact over the full width of the test piece.

NOTE — One method of verifying this is as follows. A test piece having dimensions of 55 mm x 10 mm x 10 mm is tightly
wrapped in thin paper (e.g. by means of adhesive tape), and the test piece is placed in the test-piece supports. Similarly, the
striker edge is tightly wrapped in carbon paper with the carbon side outermost (i.e. not facing the striker). From its position of
equilibrium, the pendulum is raised a few degrees, released so that it contacts the test piece, and prevented from contacting
the test piece a second time. The mark made by the carbon paper on the paper covering the test piece should extend
completely across the paper. This test may be performed concurrently with that of checking the angle of contact between the
striker and the test piece (9.7).

8.6 The pendulum shall be located so that the centre of the striker and the centre of the gap between the anvils
are coincident to within 0,5 mm.
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8.7 Axial play in the pendulum bearings shall not exceed 0,25 mm measured at the striker under a transverse
force of approximately 4 % of the effective weight of the pendulum, W [see figure 4 b)], applied at the centre of
strike.

8.8 Radial play of the shaft in the pendulum bearings shall not exceed 0,08 mm, when a load of 150 N+ 10 N is
applied at a distance L at right angles to the plane of swing of the pendulum.

NOTE — The radial play can be measured, for example, by a dial gauge mounted on the machine frame at the bearing
housing, in order to indicate movement at the end of the shaft (in the bearings) when a force of about 150 N is applied to the
pendulum perpendicularly to the plane of the swing.

8.9 For neyy machines, it is recommended that the mass of the base of the machine framework should]be at least
12 times that|of the pendulum.

NOTE — Thd base of the machine is that portion of the framework located below the plane(s) of the supports.

9 Pendulum

The verificatipn of the pendulum (including striker) should consist of determining the following quantities:
a) potentiallenergy, Ap;

b) errorin the indicated energy, Ag;

c) velocity ¢f the pendulum at instant of impact;

d) energy apsorbed by friction;

e) position pf centre of percussion (i.e. distance from*centre of percussion to axis of rotation);

f)  type of sfriker and
1) radilis of curvature of the tip of the striker;

2) angle of tip of striker;

g) angle of the line of contact of the ‘striker and the horizontal axis of the test piece.

9.1 The pofential energy,.‘Ap, shall not differ from the nominal energy, Ay, by more that + 1 %. The potential
energy Ap shpll be determined as follows:

The moment|of the pendulum is determined by supporting the pendulum at a chosen distance, |,, from [the axis of
rotation by means ‘6fa knife edge on a balance or dynamometer in such a manner that the line through the axis
of rotation which-joins the centre of gravity of the pendulum is horizontal within 15/1 000 [see figure 4 a)].

The force, F, and the length, |,, shall each be determined to an accuracy of £ 0,2 %. The moment, M, is the product
F x |2.

NOTE 1 Length |, can be equal to length |.
The angle of fall, ¢, shall be measured to an accuracy of + 0,4°; this angle can be greater than 90°.
The potential energy, Ap, is then calculated by the following formula

Ap =M(1 - cosa)

NOTE 2 This formula and subclauses 9.2 to 9.4 relate to machines having indicators which measure the angle of fall and of
rise of the pendulum. For machines that have other indicating devices, the procedures should be modified appropriately.
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9.2 The graduation marks on the scale corresponding approximately to values of absorbed energy of 0 %, 10 %,
20 %, 30 %, 50 % or 60 %, and 80 % of the nominal energy shall be verified.

For each of these graduation marks, the pendulum shall be supported so that the graduation mark is indicated by
the pointer, and the angle of rise, 3, then determined to + 0,4°. The absorbed energy is given by the formula

Ay = M(cos B - cos a)

NOTE 1 The degree of inaccuracy of measurement of |,, F and 8 as specified yields a mean total error of measurement of A,
of approximately + 0,3 % of the full-scale value.

The difference between the indicated energy, Ag, and the absorbed energy, A, calculated from the measured
values, shall not be greater than = 1 % of the absorbed energy, Ay, or £ 0,5 % of the potential energy, Ap. In each
case, the greater value is permitted, i.e.:

AS—A;& x 100 < 1 % at between 80 % and 50 % of the nominal energy, Ay

AS—A_Fi % 100 < 0,5 % at less than 50 % of the nominal energy, Ay

NOTE 2 Ajtention is drawn to the fact that the accuracy of the absorbed energy, reading varies inversely to its value, and this
should be bprne in mind when Ay, is small in comparison with Ap.

Absorbed [energy values greater than 80 % of the potential energy are inaccurate and should bg reported as
approximate.

NOTE 3 This requirement is to ensure that all tests are condugted at strain rates that vary by less than a factor pf 2. The strain
rate is a furiction of the velocity of the pendulum while the striker is in contact with the specimen; for a pendulum impact testing
machine, thie velocity decreases as the fracture progresses! The change in the velocity of the pendulum can be calculated by
first determining the velocity at impact using the formula-in 9.3 and after impact using the same formula except that the cosine
of B is substituted for the cosine of o (see figure 4);

9.3 The Yelocity at impact should be/determined from the formula
v=,/Bgl(1- cos a)

where

G

the distance from the axis of rotation of the pendulum to the centre of the test piece;

is| the- ageeleration of free fall (its value may be taken as 9,81 m/s2, to save measurement|at the site of
each.testing machine);

«

o is the angle of fall (see figure 4).

The velocity at impact should be 5 m/s to 5,5 m/s; however, for machines manufactured prior to the publication of
this part of ISO 148, any value within the range of 3 m/s to 6 m/s is permissible and the value shall be stated in the
report.

9.4 The energy absorbed by friction includes air resistance, bearing friction and the friction of the indicating
pointer. These losses shall be estimated as follows.

9.4.1 To determine the loss caused by pointer friction, the machine is operated in the normal manner, but without a
test piece in position, and the angle of rise, B, or energy reading E;, noted as indicated by the pointer. A second
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test is then carried out without resetting the indication pointer and the new angle of rise, f3,, or energy reading E,,
noted. Thus, the loss because of friction in the indicating pointer during the rise is equal to

p = M(cos B; — cos B,)

when the energy reading is graduated in degrees, or

P=E-E

when the energy reading is graduated in energy units.

The values o

9.4.2 Deterr
follows.

After determi
indicating me|

the pendulunp starts its 11th half swing, move the indicating mechanism to about 5.%_of the scale-rang

and record th
p’ = 1/10
when the scd
p’ = 1/10

when the sca

NOTE — Ifit
-0 A
b =Py

can be subtrag

Because B, a
follows:

-
B =P,

For machines

B = arcco

9.4.3 The td

B, and A, or of E, and E, shall be the mean values of four determinations

nination of the losses caused by bearing friction and air resistance, for one half swing'-ispe

ning B, or E, in accordance with 9.4.1, the pendulum is put into its initial position-"Without r
chanism, release the pendulum without shock and vibration and permit it to swing 10 half sy

e value as f3; or E;. The losses by bearing friction and air resistance for ene half swing are ¢
M(cos B3 — cos f35)

e is graduated in degrees, or

(Es-Ep)

e is graduated in energy units.

is required to take into account these losses in an-actual test giving an angle of rise, 3, the quantity
o+
. B
o+ B
ted from the value of the absorbed energy.
hd 3, are nearly equal to «,/forpractical purposes, it can be reduced to an approximate equati
+
+ pa—ﬁ
20

praduated in energy units, the value f can be calculated as follows:

S[1 — 1M(AR'C AV)]

tal friction loss p + p’, so measured shall not exceed 0,5 % of the nominal energy Ay. If it d

is not possib

Fformed as

setting the
ings. After
e capacity
qual to:

n for P as

oes, and it

€-10 bring the friction loss within the tolerance by reducing the pointer friction, the bearin

hs shall be

cleaned or re

placed.

9.5 The distance from the centre of percussion to the axis of rotation, |4, is derived from the period (time of swing)
of the pendulum, and it shall be 0,995 | £ 0,005 |. The accuracy of the calculated values of I, shall be 0,5 mm.

The distance can be determined by swinging the pendulum through an angle not exceeding 5°, and measuring the
time, t, of a complete swing in seconds.

I, is derived f

rom the expression
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Therefore,
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the acceleration due to gravity and is taken as equal to 9,81 m/s2;
taken as equal to 9,87.

in meters, 1, = 0,248 5 t2.

The value of t shall be determined to within 0,1 %.

NOTE — With a pendulum having a period of approximately 2 s, this accuracy may be achieved by taking for t the mean
value derived from three determinations of 100 complete swings (each of a duration of T), provided the quantity (Tyax — Tmin)s

which repre

sents the repeatability is not more than 02 s

9.6 The ¢imensions of the striker shall be checked. Either of two types of striker may be used, the 2

the 8 mm 3

The maxi
than 18 m

NOTES
1 Anexan

2 Tests cg
specified in

9.7 The
striker”) sh

NOTE —

wrapped in
striking edd
From its p
prevented f
piece can b
be performe

9.8 The
the pendul

9.9 |If the
engaged.
measurem

triker. The values for the radius of curvature and the angle of the tip for both types-are show

um width of that portion of the striker passing between the anvils shall be at least 10 mm b

ple of a method of verifying the geometry of the striker is to make a replica for examination.

rried out with the 2 mm and 8 mm strikers usually give different results. Therefore the type of 4
the relevant standard. It is recommended that the striker radius e shown as a subscript as follows: Q

mm striker or
n in figure 2.

Lt not greater

triker must be
VN, or CVNg.

hngle between the line of contact of the striker and:thie horizontal axis of the test piece (th¢ “direction of

all be 90° + 2°.

Dne method of verifying this is as follows. A testipiece having dimensions of 55 mm x 10 mm x 1
thin paper (e.g. by means of adhesive tape)xand the test piece is placed in the test piece supports
e of the pendulum is tightly wrapped in catbon paper with the carbon side outermost (i.e. not faci
sition of equilibrium, the pendulum is\raised a few degrees, released so that it contacts the t
om contacting the test piece a second time. The mark made by the carbon paper on the paper cg
e used to determine the angle between the striking edge and the longer dimension of the test piece
d concurrently with the inspection-which insures that the striker contacts the full width of the test piec|

D mm is tightly
. Similarly, the
hg the striker).
bst piece, and
vering the test
This test may
E (8.5).

mechanism for releasing the pendulum from its initial position shall operate freely and permit release of

Um without initial impUlse, retardation or side vibration.

machine hasa brake mechanism, means shall be provided to prevent the brake from bein
In additiony‘there must be provision to disengage the brake mechanism, for exampl
ent of period and friction losses.

9.10 Ma

) accidentally
e during the

hines with automated Iif‘ring devices shall he canstructed so that direct verification can bhe pd

rformed.

10 Anvi

| and supports

Inspection of the anvils and supports should consist of determining the following items (see figures 2 and 3 and

table 3):
a) config
b) config

c) distan

uration of the supports;
uration of the anvils;

ce between the anvils;
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d)
e) radius of

f)

taper of the anvils;

curvature of the anvils;

clearance for the broken test piece to exit the machine.

©1SO

10.1 The planes containing the support surfaces shall be parallel and the distance between them shall not exceed
0,1 mm. Supports shall be such that the axis of the test piece is parallel to the axis of rotation of the pendulum within

3/1 000.

10.2 Thep
The two plan

The distance

The radius of]

The taper of the anvils shall be 11° + 1°.

10.3 Suffici
a minimum o
the pendulun

Hammers ar
pieces will ng
stops are us
hammer, me
machines usg
requirements

a) athickne
b) a minimd
c) aradius
d) be positi
NOTE — In 1

in position reagly to test) and‘the shrouds of at least 13 mm, the requirements of a) and d) need not apply.

bs containing the supports and the anvils shall be 90° + 0,1° relative to each other.
between the anvils shall be (40 * 3%) mm.

curvature of the anvils shall be (1 *3°) mm.

f interference and not rebound into the hammer before the pendulum completes its swing.
that passes between the anvils shall exceed 18 mm in width.

b often of one of two basic designs, see figure 1. When using the C-type hammer, the |
t rebound into the hammer if the clearance at each<end of the test piece is greater than 13
d to locate test pieces, they shall be retracted -prior to the instant of impact. When using
ns shall be provided to prevent the broken testpieces from rebounding against the hamm
ng U-type hammers, shrouds (see figure,3) should be designed and installed with th
ss of approximately 1,5 mm;

m hardness of 45 HRC;

pf at least 1,5 mm at the underside corners;

bned so that the clearance between them and the hammer overhang does not exceed 1,5 m

hachines where/the opening within the hammer permits a clearance between the ends of the test pi

anes containing the anvils shall be parallel and the distance between them shall not exceéd 0,1 mm.

ent clearance shall be provided to ensure that fractured test pieces are free to leave the machine with

No part of

roken test
mm. If end
the U-type
er. In most
b following

m.

ece (resting

11

Indicating equipment

11.1 The verification of the analogue indicating equipment shall consist of the following examinations:

a) examination of the scale graduations;

b) examination of the indicating pointer.

The scale shall be graduated in units of angle or of energy.

The thickness of the graduation marks on the scale shall be uniform and the width of the pointer shall be
approximately equal to the width of a graduation mark. The indicating pointer shall permit a reading free from

parallax.

10
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The resolution r, of the indicator is obtained from the ratio between the width of the pointer and the centre-to-centre
distance between two adjacent scale-graduation marks (scale interval), the recommended ratios are 1:4, 1:5, or
1:10; a spacing of 2,5 mm or greater is required to estimate a tenth of a division on the scale.

The scale interval shall be at most 1/100 of the nominal energy and shall permit the estimation of energy in
increments of at least 0,25 % of the nominal energy.

11.2 The verification of digital indicating equipment shall ensure that the following requirements are met.

The scale shall be graduated in units of angle or of energy.

The resoll

provided that the indication does not fluctuate by more than one increment. When the reading$)fluct

than one ir

The resolu

12 Indir

12.1 Indi

reference fest pieces are used:

a) for comparison between tests performed in the machine under consideration and tests performed

machi

b) to monitor the performance of a machine over a period of time, without reference to any other mac

12.2 Thd
use of the
limits of thq

NOTE —
uniformly as

12.3 The

12.4 1t is

tion of the scale is considered to be one increment of the last active number of the di

crement, the resolution is taken to be equal to half the range of fluctuation.

tion shall be at least 1/400 of the nominal energy.

ect verification by use of reference test pieces

Fect verification consists of verifying points on the measuting scale using reference test [

he;

indirect verification shall be performed at a minimum of two absorbed energy levels withir]
machine. The reference test piece energy levels shall be as close as possible to the upy
e range of use subject to the-availability of reference test pieces for these absorbed energy ¢

[Vhen more than two reference test piece energy levels are used, the other level(s) should be
possible between theCupper and lower limits subject to the availability of reference test pieces.

requirements-for the reference test pieces are found in ISO 148-3.

pital indicator
Llate by more

ieces. These

n a reference

hine.

the range of
er and lower
pvels.

distributed as

tecommended that a limited, direct verification be performed before each indirect ver

fication. This

limited, directverificationstrattinctude:

a) inspection of the machine in accordance with 7.2 a);

b) measurement of

— the anvils: radius and gap (see 10.2);

— the striker: edge radius,

position within anvil gap (see 9.6),
angularity, only when the striker is changed (see 9.7);

— the friction losses due to bearings and pointer;

— the loss due to wind resistance.

11
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13 Frequency of verification
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13.1 Direct verification and indirect verification shall be performed at the time of initial installation or after moving

the machine.

13.2 When parts which are subject to wear are replaced, a direct verification in accordance with clauses
describing the affected part(s) shall be performed. An indirect verification shall also be performed.

13.3

Indirect verification shall be performed at intervals not exceeding 12 months.

13.3.1 Mor
a) alargen
b)
c)

the abso

a quality

13.3.2 Indirdg

13.4 Direct
clause 1). Al

13.5 A simple, direct verification consisting of the procedure givenrin 9.4.1 shall be performed at the b

each day dur|
the machine

14 Error 8

AVl’ AVZ, PRI
increasing va

14.1 Repe

The repeataQ
Repeata

The maximur

frequentindirect verifications may be Tecessary tased Om orne or 1more of the foftowing:
umber of tests have been performed,;

fbed energy required to fracture the individual test pieces is large compared to the,nominal €

ct verification shall be performed after changing strikers.

verification shall be performed when the results of an indirect verification are unsatisfg
mited direct verification shall be performed prior to performing.an indirect verification (see 12

ng which the machine is used because it provides, a“quick indication as to whether the perf
nas been impaired, e.g. by dirt in the bearings.

nd repeatability

A5 are the absorbed energies,at rupture of the five reference test pieces of a set numbered
ue.

ptability

ility of the machine under the particular controlled conditions is characterized by the number
3|I|ty = Av5 < AVl' i.e. AVmax — AVmin-

h repeatability values are given in table 2.

control programme established by the test house requires more frequent indirect verification.

nergy;

ctory (see
4).

bginning of
brmance of

in order of

14.2 Error

The error of the machine under the particular controlled conditions is characterized by the number

Error = Ay — Ag

where

KV:AV1+A/2+A/3+A/4+A/5

5

Ag is the value of the reference energy of the set of test pieces.

The maximum error values are given in table 2.

12
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Table 2 — Values for repeatability and error
Values in joules
Energy level Repeatability Error
<40 <6 =14
= 40 <15 % Ag =< 10 % Ag
15 Report
The report|of verification shall include at least the following information:
a) reference to this part of ISO 148;
b) identifijcation of the machine: manufacturer's name, model and serial number;
c) radiugof striker;
d) name |of owner and address of place of installation;
e) name lor mark of organization performing the verification;
f)  date dof the verification;
g) nomingl potential energy of the pendulum;
h) velocity of pendulum at impact;
i) identiflcation of the reference test pieces used in\the indirect verification including the reference v
actuall observed energy values for these testpieces;
i) resultg of the indirect verification;
k) energy lost due to windage and friction;
l) repeafability;
m) error;
n) a stat¢ment that the<machine does or does not conform to the requirements of this part of ISO 148

ISO 148-2:1998(E)

hlues and the

13
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— Base
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C-type

framework

L]
N

U-type

Types of hammer

Scale

Axis of\fotation

Pendulum bearings

Friction pointer

Anvil

Test piece

A

Test-piece supports

14

Pendulum rod

C-type hammer

Edge of
striker

>

Angle of
| striker

— Striker

Radius of cyrvature
of edge of diriker

Foundation

A-A

(enlarged)

Figure 1 — Parts of a pendulum-type impact test machine
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2 mm striker

8 mm striker

Types of striker

v

10

Figure 2 — The strikers, test-piece supports and anvils

of pendulum-type impact test machines
(see table 3 for geometrical characteristics)
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