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INTERNATIONAL STANDARD

ISO 146-2:1993(E)

Metallic materials — Verification of Vickers hardness
testing machines —

Part 2:

Less thian HV 0,2

1 Scope

This part of |

$0 146 specifies a method of verification

of testing mdchines for determining Vickers hardness
using test fofces of less than 1,961 N (HV 0,2) in ac-
cordance with ISO 6507-3.

The method
diagonals >

This part of
method for

is applicable only for indentations with
20 um.

ISO 146 describes a direct verification
ghecking the main functions of the ma-

chine, and an indirect verification methodssuitable for

the overall

¢hecking of the machine.\ The indirect

verification mpethod may be used on its' own for per-

iodic routine

checking of the machineg in service.

NOTE 1 If dtesting machine is-also to be used for other
methods of hgrdness testing~it. will have to be verified in-
dependently fgr each methodk

2 Normativereferences

ISO 640-2:1993, Metallic materials — Caljbration of
standardized blocks to be used for Vicker§ hardness
testing. machines — Part 2: Less than HV (,2.

ISO'6507-3:1989, Metallic materials — Hargdness test
= "Vickers test — Part 3: Less than HV 0,4

3 General conditions

Before a Vickers hardness testing machine [is verified,
it shall be checked to ensure that

— the machine is properly set up;

— the plunger holding the indenter is capable of slid-

ing in its guide without any appreciable [clearance;
— the indenter-holder is firmly mountgd in the
plunger;

— the test force can be applied and removed without
shock or vibration, and in such a manngr that the
readings are not influenced;

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 146. 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
possibility of

146 are encouraged to investigate the
applying the most recent editions of the

standards indicated below. Members of IEC and 1SO
maintain registers of currently valid International

Standards.

— the change from removing the test force to
measuring mode does not influence the readings;

— illumination does not affect the readings;

— the centre of the indentation is in the centre of the
field of view.

The illumination device of the measuring microscope
shall produce uniform lighting of the whole observed
field and maximum contrast between the indentation
and the surrounding surface.
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4 Direct verification

Direct verification involves

— verification of the test force;

— verification of the indenter:

— verification of the measuring device.

4.1 Verification of the test force

4.2.2 Requirements

4.2.2.1 The four faces of the square-based diamond
pyramid shall be polished and free from surface de-
fects.

4.2.2.2 The angle between the opposite faces at the
vertex of the diamond pyramid shall be 136° + 0,5°
(see figure 1).

4.2.2.3 The angle between the axis of the diamond
pyramid and the axis of the indenter holder {normal to

4.1.1 Procedure

4.1.1.1
table 1), within
chine, at not 4
approximating
movement of
friction.

Measulre each test force used (chosen from

the working range of the testing ma-
ss than two positions of the plunger
he limits of travel during testing. The
the plunger shall be unrestricted by

4.1.1.2 Measyre the test force by one of the fol-

lowing two me

a) by means ¢
calibrated tq

b) by balancing
applied by
mechanical

41.1.3 Take

each position o
reading is take
rection as durin

thods:

f an elastic proving device previously
an accuracy of + 0,2 %;

against a force, accurate to + 0,2 %,
means of standardized masses with
advantage.

hree readings for each test force\at
f the plunger. Immediately before each
n, move the plunger in the_same di-
g testing.

4.1.2 Requirdments

Each test forc
value by morg
HV 0,01, or by
than or equal t

4.2 \Verifica

b shall not deviate’ from the nominal
than + 1,5/%vfor test forces over
Mmore than $£2,0 % for test forces less
b HV 0,00\

lion of the indenter

the—seating surfaceshattmotexcesd0;5° T he four
faces shall meet in a point, with any ling,of|junction
between opposite faces being less that\d,5 um (see
figure 2).

4.3 \Verification of the measuring devjce

4.3.1 Procedure
Calibrate the measuring device for measuring the di-
agonals of the indentation against an accuratgely ruled
line-scale (stage‘micrometer} or device of equivalent
accuracy. The ‘€rrors of the line-scale shall be known
within an uncertainty of 0,2 pm.

4.3.2 -(Requirements

4321 The measuring device shall permit esti-
mation of the diagonals of the indentation fo within
+ 0,2 um.

4.3.2.2 The maximum permissible error| of the
measuring device shall be + 1,0 % or 0,4 un}, which-
ever is the greater.

Alternatively, when using a calibration factor or curve,
it shall be chosen such that the error scatter floes not
exceed 0,4 um.

5 Indirect verification

Indirect verification may be carried out by means of
standardized blocks, when available? calibrated in ac-
cordance with ISO 640-2.

5.1 Procedure

4.2.1 Procedure

4.2.1.1 Check the faces of the indenter for surface

defects.

4.2.1.2 Verify
measurements
+ 0,07°.

the shape of the indenter by direct
, using a device with an accuracy of

5.1.1 When verifying testing machines used for se-
veral test forces, choose at least two different forces.
One of the forces shall be the lowest force in the
range of the machine and the other force shall be
chosen in the upper half of the range. For each test
force chosen, use two different standardized blocks
within the range for which the machine is used. The
ratio of the hardness values for the two blocks shall
be equal to or greater than 2.

1) When this part of ISO 146 was published, blocks were available for verification of force and hardness equal to or greater

than 100 HV 0,1.


https://standardsiso.com/api/?name=168fe49823b02c5945a422e9ae8c10f4

5.1.2 When verifying testing machines used only for
one test force, use three standardized blocks, uni-
formly distributed over the range of the machine.

5.1.3 For special purposes, a hardness testing ma-
chine may be verified at one hardness value only,
corresponding approximately to that of the tests to
be made.

5.1.4 On each standardized block, make five inden-
tations and measure them. The test shall be made in
accordance with ISO 6507-3.

ISO 146-2:1993(E)

5.2.1.2 The repeatability of the testing machine be-
ing verified is not considered satisfactory uniess it is
less than or equal to 0,05 d, where
= di+dy+..+ds
d=——%5

5.2.2 Error

5.2.2.1 The error of the testing machine under the
particular verification conditions is characterized by

Attention is d
— Hardness

rawn to 1SO 409-3:—, Metallic materials
est — Tables of Vickers hardness values

for use in tésts made on flat surfaces — Part 3:

Less than H
made on flat

5.15 Forea
metic mean v

0,2 (to be published), for use in tests
surfaces.

ch standardized block, arrange the arith-
alues of the measured two diagonals of

the indentatigns in increasing order of magnitude, and
identify them|as d;, d;, ..., ds.

5.2 Requirements
5.2.1 Repegtability
5.2.1.1 The [repeatability of the testing machine un-

der the particular verification conditions is determined
by the differgnce

the difference
H-H
where

Hi+H,+ ... +Hg
5

H=
in which

H,, H, .., Hg are the hardness valdes corre-
sponding ta(dy; dy, ..., ds

H is the\specified hardness of the standardized
blockiused.

5:2.2.2 The maximum error of the testind machine,
expressed as a percentage of the specified hardness
of the standardized block, shall not exceed the values

ds — d given in table 1.
Table 1
Maximum permissible error, expressed as a percentage of the specified |hardness
Test force symbol Test force of the standardized block used
N Hardness
50 100 150 200 250 300 350 400 450
HV 0,01 98,07 x 3073 — — — — — — — — —
HV 0,02 0196/ 8 — —_ — — — — — —
HV 0,025 0,245 2 8 10 — — — — — — —
HV 0,05 0,490 3 6 8 9 10 — — — — —
HV 0,1 0,980 7 5 6 7 8 8 9 10 10 11
NOTES
1 Values are based on a maximum error of 1,0 um or 2 % of the mean diagonal of indentation, whichever is the greater.
2 Values are not given when the indes'tation diagonal is less than 0,020 mm.
3 For intermediate values, the maximum permissible error may be obtained by interpolation.
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6 Verification report

The verification report shall contain the foliowing in-
formation:

a) reference to this part of 1SO 146;

b) identification data of the hardness testing ma-
chine;

d)

e

f)

the result obtained;

date of verification and reference to the testing
institution;

method of verification {direct or indirect);
test forces verified;

hardness values of standardized blocks used.

a) Indenter {diamond pyramid)

7

N
/N
N

b) Vickers identation

Figure 1
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