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Foreword

ISO (the Internatipnal Organization for Standardization) is a worldwide federation of
national standardq bodies (ISO member bodies). The work of preparing international
Standards is nornpally 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 |SO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodiep for approval before their acceptance as International Standards by
the 1SO Council. They are approved in accordance with ISO procedures requiring at
least 75 % approval by the member bodies voting.

International Stangdard 1SO 640 was prepared by Technical Committee 1ISO/TC 164,
Mechanical testing of metals.

It cancels and replaces ISO Recommendation R 640-1967, of which it constitutes
a technical revisioh.
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Metallic materials — Hardness test — Calibration of

stand
testin

1 Scope

This Internat
tion of stan
testing mach
to HV 100),
specified in

2 Referg

ISO 146, M4
Vickers hard|

and field of application

onal Standard specifies a method for the calibra-
Hardized blocks to be used in Vickers hardness
ines for test forces from 1,961 t0 980,7 N (HV 0,2
For the indirect verification of these machines, as
SO 146.

nces

tallic materials — Hardness test —Verification of
hess testing machines HV 0,2 to-RV 100.

ISO 468, Surface roughness — Parameters, their values and
general ruleq for specifying requirements.
ISO 6507, Metallic materials ~~_Hardness test — Vickers
test —

Part 1: HV 5 to HV_100.

Part 2: HV 02 'to"less than HV 5.

ardized blocks to be used for Vickers hardness
g machines HV 0,2 to HV 100

3.4 The\maximum deviation in flatness of
not exceed 0,005 mm.

The-maximum error in parallelism shall not ex
50 mm.

3.5 The test surface shall be free from sc
terfere with the measurement of the indentat
roughness R, shall not exceed 0,05 um for th
0,8 um for the bottom surface; the samg
0,80 mm {see ISO 468).

3.6 In order to check that no material has b
removed from the standardized block, its thig
of standardization shall be marked on it
0,01 mm, or an identifying mark shall be mad
face. (See clause 8).

4 Standardizing machine

he surfaces shall

eed 0,010 mm in

atches which in-
ons. The surface
b test surface and
ling length, / is

een subsequently
kness at the time

to the nearest
e on the test sur-

4.1 In-addition-to fulfiujng_the_ggne;aj_cgnd

itions specified in

3 Manufacture

3.1 The block shall be specially prepared and the attention of
the manufacturer is drawn to the need to use a manufacturing
process which will give the necessary homogeneity, stability of
structure and uniformity of surface hardness.

3.2 Each metal block to be standardized shall be of a thick-
ness not less than 6 mm.

3.3 The standardized blocks shall be free of magnetism. It is
recommended that the manufacturer shall ensure that the
blocks, if of steel, have been demagnetized at the end of the
manufacturing process.

ISO 146, the standardizing machine shall also meet the re-
quirements of 4.2,

4.2 The machine shall be verified directly. Direct verification
involves

— verification of the test force {see 4.2.1);
— verification of the indenter (see 4.2.2 to 4.2.5);

— verification of the measuring device (see 4.2.6).

4.2.1 Each test force shall be accurate to within + 0,2 % of
the nominal test force. (See table 1).


https://standardsiso.com/api/?name=f503d844e140498dce86d423b5345a02

1SO 640-1984 (E)

Table 1 The time from the initial application of force until the full test
force is reached and the approach velocity (alternative 1) or the
Nominal test force, F controlled speed of the indenter at the end of the penetration
Hardness symbol N (alternative 2) shall meet the requirements given in table 2.
HV 0,2 1,961
HV 0,3 2,942
HV 0,5 4,903 Table 2
HV 1 9,807
Hv 2 19'6,1 Alternative 1 Alternative 2
HV 2,5 24,52
HV 3 29,42 e R . c°"d"°:'::
v 03 ime for pproac speed of the
HV 10 98.07 Test force, application velc:')city of ihdenter at
of the force the indenter he end of
HV 20 196,1 fenetration
HV 30 294,2 N s mm/'s pm/s
HV 50 490,3
1,96 < F < 49,03 { No requirement 0,050 0,2 5to 10
HV 100 9807 49,03 < F < 980,7 6108 0:05 to 1 510 10

4.2.2 The four fjces of the square based diamond pyramid
shall be highly pdlished, free from surface defects, and flat
within 0,000 3 mn.

4.2.3 The angle between opposite faces of the vertex of the
diamond pyramid ghall be 136 + 0,1°.

The inclination of the axis of the diamond pyramid to the axis of
the indenter holdef {normal to the seating surface) shall be less
than 0,3°.

4.2.4 The point df the diamond shall be examined with a high
power microscopq or preferably in a interference microscope
and, if the four faces do not meet in a point, the line of junction
between opposite [faces shall be less than 0,001 mm in length.

4.2.5 |t shall be \erified that the quadrilateral which would be
formed by the intgrsection of the faces with-a ptane perpendi-
cular to the axid of the diamond pyramid has angles of
90 + 0,2°.

4.2.6 The scale df the measuringmicroscope shall be gradua-
ted to permit subdivision for_estimation of the diagonals of the
indentation to within 0,1 % ofd for d > 0,2 mm and to within
0,000 2 mm for d[< 0,2imim.

The scale of the mpasuring microscope shall be verified by mea- .

The duration of the test force‘shall be 13 to 15 s.

6 Number ofindentations

On each standardized block five indentations shall be made,
unifirmly distributed over the entire test surface.

7. Uniformity of hardness

7.1 Letd,, d,, ..., dg be the arithmetic mean values of the
measured diagonals, arranged in increasing ordef of magni-
tude.

The non-uniformity of the block under the particulay conditions
of standardization is characterized by the differende

ds — dy
and expressed in percent of 07,
where

diy+dy + ... + dg
5

d =

7.2 The block is not sufficiently uniform in hardngss for stan-

surements made on a stage micrometer or any other suitable
measuring device at a minimum of five intervals over each
working range. The difference between readings correspond-
ing to any two graduation lines of the measuring microscope
shall be correct to within £ 0,1 % of d ford > 0,5 mm and to
within + 0,000 5 mm ford < 0,5 mm.

5 Standardizing procedure

The standardized blocks shall be calibrated in a standardizing
machine as described in clause 4, at a temperature of
23 + 5°C, wusing the general procedure specified in
ISO 6507/1 or ISO 6507/2.

dardization purposes unless the uniformity satisfies the condi-
tions given in table 3.

Table 3

Maximum permissible
non-uniformity of d

Hard f block
rdness of bloc %

HV 0,2 to less
than HV 5 HV 5 to HV 100
< 225 HV 3,0 2,0
> 225 to 400 HV 1,5 1,0
> 400 HV 2,0 15

p——g
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