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National foreword

This British Standard is the English language version of EN ISO 6507-1:1998.
It is identical with ISO 6507-1:1997. Together with BS EN ISO 6507-2:1998
and BS EN ISO 6507-3:1998 it supersedes BS 427:1990 which is withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
ISE/NFE/4, Mechanical testing of metals, to Subcommittee ISE/NFE/4/5,
Indentation hardness testing, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the UK
interests informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

Attention is drawn to the fact that CEN and CENELEC standards normally
include an annex which lists nonnative references to international publications
with their corresponding European publications. The British Standards which
implement these international or European publications may be found in the
BSI Standards Catalogue under the section entitled “International Standards
Correspondence Index”, or by using the “Find” facility of the BSI Standards
Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
the EN ISO title page, page 2, the ISO title page, pages ii to iv, pages 1 to 103
and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

Amendments issued since publication
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This European Standard was approved by CEN on 22 October 1997.

CEN members are bound to comply with the CEN/CENELEC Internal
Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration. Up-to-date lists and
bibliographical references concerning such national standards may be obtained
on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CEN member into its own language and notified to the
Central Secretariat has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium,

Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom.
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Foreword

The text of the International Standard

IS0 6507-1:1997 has been prepared by Technical
Committee ISO/TC 164 “Mechanical testing of
metals” in collaboration with Technical Committee
ECISS/TC 1 “Steels — Mechanical and physical
tests”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of
a national standard, either by publication of an
identical text or by endorsement, at the latest by
May 1998, and conflicting national standards shall
be withdrawn at the latest by May 1998.

According to the CEN/CENELEC Internal
Regulations, the national standards organizations
of the following countries are bound to implement
this European Standard: Austria, Belgium,

Czech Republic, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United
Kingdom.

Endorsement notice

The text of the International Standard
ISO 6507-1:1997 was approved by CEN as a
European Standard without any modification.
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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally 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 ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting a vote.

International Standard ISO 6507-1 was prepared by Technical Committee
ISO/TC 164, Mechanical testing of metals, Subcommittee SC 3, Hardness testing.

This second edition of ISO 6507-1 cancels and replaces ISO 6507-1:1982,
IS0 6507-2:1983, ISO 6507-3:1989, ISO 409-1:1982, ISO 409-2:1983 and
ISO/DIS 409-3:1992 as follows:

— Combination of the three different International Standards for the ranges
of the test force (ISO 6507-1:1982, ISO 6507-2:1983, ISO 6507-3:1989) into
this part of ISO 6507.

— Integration of the tables for the calculation of Vickers hardness values for
uses in tests made on flat surfaces (ISO 409-1:1982, ISO 409-2:1983 and
ISO/DIS 409-3:1992) as Annex C of this part of ISO 6507.

— The test method is specified for lengths of indentation diagonals
between 0,020 mm and 1,400 mm.

— If the difference between the lengths of the two indentation diagonals is
greater than 5 %, this is stated in the test report.

— Addition of a new clause 8 concerning the uncertainty of the test results.

— Addition of a new informative Annex D “Monitoring the uncertainty of the
hardness testing machines by the users”.

ISO 6507 consists of the following parts, under the general title Metallic
materials — Vickers hardness test:

— Part 1: Test method;
— Part 2: Verification of testing machines;
— Part 3: Calibration of reference blocks.

Annex A, Annex B and Annex C form an integral part of this part of ISO 6507.
Annex D and Annex E are for information only.
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1 Scope

This part of ISO 6507 specifies the method of Vickers hardness test for the three different ranges of test
force for metallic materials (see Table 1).

Table 1
Ranges of test force, F' Hardness symbol Previous designation
N (ISO 6507-1:1982)
F = 49,03 = HV 5 Vickers hardness test
1,961 = F'<49,03 HV 0,2to<HV 5 Low load Vickers hardness test
0,098 07 = F<1,961 HV 0,01 to<HV 0,2 Vickers microhardness test

The Vickers hardness test is specified in this part of ISO 6507 for lengths of indentation diagonals
between 0,020 mm and 1,400 mm.

The force values in this part of ISO 6507 were calculated from kilogram force values. They were introduced
before the SI-system was adopted. It was decided to keep the values based on the old units for this edition,
but for the next revision it will be necessary to consider the advantage of introducing rounded values of test
force and the consequence on the hardness scales.

NOTE In general, decreasing the test force increases the scatter of results of the measurements. This is particularly true for
low-force Vickers hardness tests and Vickers microhardness tests where the principal limitation will arise in the measurement of the
diagonals of the indentation. For Vickers microhardness, the accuracy of determination of the mean diagonal length is unlikely to be
better than + 0,001 mm (see Annex E).

For specific materials and/or products, particular International Standards exist.

2 Normative reference

The following standard contains provisions which, through reference in this text, constitute provisions of
this part of ISO 6507. At the time of publication, the edition indicated was valid. All standards are subject
to revision, and parties to agreements based on this part of ISO 6507 are encouraged to investigate the
possibility of applying the most recent edition of the standard indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards.

IS0 6507-2:1997, Metallic materials — Vickers hardness test — Part 2: Verification of testing machines.

3 Principle

A diamond indenter in the form of a right pyramid with a square base and with a specified angle between
opposite faces at the vertex is forced into the surface of a test piece followed by measurement of the diagonal
length of the indentation left in the surface after removal of the test force, F' (see Figure 1).

The Vickers hardness is proportional to the quotient obtained by dividing the test force by the sloping area
of the indentation which is assumed to be a right pyramid with a square base, and having at the vertex the
same angle as the indenter.
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a) Indenter (diamond pyramid)

W

6'\/

b) Vickers identation

Figure 1 — Principle of the test

4 Symbols and designations
4.1 See Table 2 and Figure 1.

Table 2
Symbol Designation
o Angle between the opposite faces at the vertex of the pyramidal indenter (136°)
F Test force, in newtons
d Arithmetic mean, in millimeters, of the two diagonals length d; and dy (see Figure 1)
HV
Vickers hardness = Constant x Test for.ce -
Surface area of indentation
2 F sin 136 F
= 0,102 = 0,1891 —
dZ d2
NOTE Constant = 1= 1 =~ 0,102
g, 980665
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9 o Becymexnt Sharing Hub

Full document details: BS EN ISO 6507-1:1998


http://www.avadocuments.com/doc/bs-en-iso-6507-1-1998
http://www.avadocuments.com/doc/bs-en-iso-6507-1-1998

EN ISO 6507-1:1997

4.2 The Vickers hardness is denoted by the symbol HV preceded by the hardness value followed by
a) a number representing the test force (see Table 3);
b) the duration of loading, in seconds, if different from the time specified in 7.4.
EXAMPLES
640 HV 30 = Vickers hardness of 640 determined with a test force of 294,2 N applied for 10 s to 15 s.
640 HV 30/20 = Vickers hardness of 640 determined with a test force of 294,2 N applied for 20 s.

5 Testing machine

5.1 Testing machine, capable of applying a predetermined force or forces within the required range of test
forces, in accordance with ISO 6507-2.

5.2 Indenter, a diamond in the shape of a right pyramid with a square base, as specified in ISO 6507-2.
5.3 Measuring device, as specified in ISO 6507-2.

NOTE A suggested procedure for monitoring the uncertainty of the hardness testing machine by the users is given in Annex D.

6 Test piece

6.1 The test shall be carried out on a surface which is smooth and even, free from oxide scale, foreign matter
and, in particular, completely free from lubricants, unless otherwise specified in product standards. The
finish of the surface shall permit accurate determination of the diagonal length of the indentation.

6.2 Preparation shall be carried out in such a way that any alteration of the surface hardness, due to heat
or cold-working, for example, is minimized.

Due to the small depth of Vickers microhardness indentations, it is essential that special precautions are
taken during preparation. It is recommended to use a polishing/electropolishing process which 1s suitable
for the material parameters.

6.3 The thickness of the test piece or of the layer under test shall be at least 1,5 times the diagonal length
of the indentation (see Annex A).

No deformation shall be visible at the back of the test piece after the test.
6.4 For tests on curved surfaces, the corrections given in Annex B, Table B.1 to Table B.6 shall be applied.

6.5 For test pieces of small cross-section or of irregular shape, it may be necessary to provide some form of
additional support.

7 Procedure

7.1 In general, the test is carried out at ambient temperature within the limits of 10 °C to 35 °C. Tests
carried out under controlled conditions shall be made at a temperature of (23 + 5) °C.

7.2 The following test forces (see Table 3) shall be used.

Table 3

Hardness test? Low-force hardness test Microhardness test”

Hardness symbol | Nominal value of | Hardness symbol | Nominal value of | Hardness symbol | Nominal value of
the force F' the test force F the test force I
N N N

AV 5 49,03 HV 0,2 1,961 HV 0,01 0,098 07
HV 10 98,07 HV 0,3 2,942 HV 0,015 0,147 1
HV 20 196,1 HV 0,5 4,903 HV 0,02 0,196 1
HV 30 294,2 HV 1 9,807 HV 0,025 0,245 2
HV 50 490,3 HV 2 19,61 HV 0,05 0,490 3
HV 100 980,7 HV 3 29,42 HV 0,1 0,980 7
2 Nominal test forces greater than 980,7 N may be applied.
b The test forces for the microhardness test are recommended.

Documents
Document Sharing I-%lb

© BSI 05-1999

Full document details: BS EN ISO 6507-1:1998


http://www.avadocuments.com/doc/bs-en-iso-6507-1-1998
http://www.avadocuments.com/doc/bs-en-iso-6507-1-1998

EN ISO 6507-1:1997

7.3 The test piece shall be placed on a rigid support. The support surfaces shall be clean and free from
foreign matter (scale, oil, dirt, etc.). It is important that the test piece lies firmly on the support so that
displacement cannot occur during the test.

7.4 Bring the indenter into contact with the test surface and apply the test force in a direction

perpendicular to the surface, without shock or vibration, until the applied force attains the specified value.
The time from the initial application of the force until the full test force is reached shall not be less than 2 s
nor greater than 8 s. For low-force hardness and microhardness tests, this time shall not exceed 10 s. For
low-force hardness and microhardness tests, the approach speed of the indenter shall not exceed 0,2 mm/s.

The duration of the test force shall be 10 s to 15 s.

For particular materials, a longer time for maintaining the force is provided; this time shall be applied with
a tolerance of + 2 s.

7.5 Throughout the test, the testing machine shall be protected from shock or vibration.

7.6 The distance between the centre of any indentation and the edge of the test piece shall be

at least 2,5 times the mean diagonal length of the indentation in the case of steel, copper and copper alloys

and at least three times the mean diagonal length of the indentation in the case of light metals, lead and
tin and their alloys.

The distance between the centres of two adjacent indentations shall be at least three times the mean
diagonal length of the indentation in the case of steel, copper and copper alloys, and at least six times the
mean diagonal length in the case of light metals, lead and tin and their alloys. If two adjacent indentations
differ in size, the spacing shall be based on the mean diagonal length of the larger indentation.

7.7 Measure the lengths of the two diagonals. The arithmetical mean of the two readings shall be taken for
the calculation of the Vickers hardness.

For flat surfaces, the difference between the lengths of two indentation diagonals should not be greater
than 5 %. If the difference is greater, this shall be stated in the test report.

8 Uncertainty of the results

The uncertainty of results is dependent on various parameters which may be separated into two categories:
a) parameters depending on the Vickers hardness testing machine (including the uncertainty of the
verification of the testing machine and of the calibration of the reference blocks);

b) parameters depending on the application of the test method (variation of the operating conditions).

NOTE In the absence of sufficient data on those parameters it is not possible, at present, to fix values of accuracy, but the
uncertainty may approach approximately + 10 % of the measured hardness values.

9 Test report

The test report shall include the following information:
a) reference to this part of ISO 6507,
b) all details necessary for identification of the test piece;
¢) the result obtained;
d) all operations not specified by this part of ISO 6507, or regarded as optional;
e) details of any occurrence which may have affected the results;
f) the temperature of the test, if it is outside the range specified in 7.1.

NOTE 1 A strict comparison of hardness values is only possible at identical test forces.

NOTE 2 There is no general process of accurately converting Vickers hardness into other scales of hardness or into tensile strength.
Such conversions therefore should be avoided, unless a reliable basis for conversion can be obtained by comparison tests.

NOTE 3 It should be noted that for anisotropic materials, for example those which have been heavily cold-worked, there will be a
difference between the lengths of the two diagonals of the indentation. Where possible, the indentation should be made so that the
diagonals are inclined at approximately 45° to the direction of cold-working. The specification for the product may indicate limits for
the differences between the lengths of the two diagonals.

NOTE 4 There is evidence that some materials may be sensitive to the rate of straining which causes small changes in the value of
the yield stress. The corresponding effect on the termination of the formation of an indentation can make alterations in the hardness
value.
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Annex A (normative)
Minimum thickness of the test piece in relation to the test force and to the

hardness
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Figure A.1 — Minimum thickness of the test piece in relation to the test
force and to the hardness (HV 0,2 to HV 100)

The nomogram shown in Figure A.2 has been designed for the minimum thickness of a test piece, assuming
that the minimum thickness has to be 1,5 times the diagonal length of the indentation. The required
thickness is given by the point of intersection of the minimum thickness scale and a line (shown dotted in
the example in Figure A.2) joining the test force (right-hand scale) with the hardness (left-hand scale).
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Figure A.2 — Nomogram designed for the minimum thickness of the test piece
(HV 0,01 to HV 100)
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Annex B (normative)
Tables of correction factors for use in tests made on curved surfaces

B.1 Spherical surfaces

Table B.1 and Table B.2 give the correction factors when tests are made on spherical surfaces.

The correction factors are tabulated in terms of the ratio of the mean diagonal d of the indentation to the

diameter D of the sphere.

EXAMPLE

Convex sphere

Test force

Mean diagonal of indentation

d 0,150

D 10

Vickers hardness = 0,189 1 x

Correction factor from Table B.1, by interpolation

—— = 0,015

98,07
(0, 15)*

Hardness of sphere = 824 x 0,983

Table B.1 — Convex spherical surfaces

D =10 mm
F=98,07N
d =0,150 mm

=824 HV 10

=0,983
=810 HV 10

© BSI 05-1999
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dlD Correction factor d/D Correction factor
0,004 0,995 0,086 0,920
0,009 0,990 0,093 0,915
0,013 0,985 0,100 0,910
0,018 0,980 0,107 0,905
0,023 0,975 0,114 0,900
0,028 0,970 0,122 0,895
0,033 0,965 0,130 0,890
0,038 0,960 0,139 0,885
0,043 0,955 0,147 0,880
0,049 0,950 0,156 0,875
0,055 0,945 0,165 0,870
0,061 0,940 0,175 0,865
0,067 0,935 0,185 0,860
0,073 0,930 0,195 0,855
0,079 0,925 0,206 0,850
Documents

Document Sharing Hl/.lb


http://www.avadocuments.com/doc/bs-en-iso-6507-1-1998
http://www.avadocuments.com/doc/bs-en-iso-6507-1-1998

EN ISO 6507-1:1997

Table B.2 — Concave spherical surfaces

dID Correction factor dID Correction factor
0,004 1,005 0,057 1,080
0,008 1,010 0,060 1,085
0,012 1,015 0,063 1,090
0,016 1,020 0,066 1,095
0,020 1,025 0,069 1,100
0,024 1,030 0,071 1,105
0,028 1,035 0,074 1,110
0,031 1,040 0,077 1,115
0,035 1,045 0,079 1,120
0,038 1,050 0,082 1,125
0,041 1,055 0,084 1,130
0,045 1,060 0,087 1,135
0,048 1,065 0,089 1,140
0,051 1,070 0,091 1,145
0,054 1,075 0,094 1,150

B.2 Cylindrical surfaces

Table B.3 to Table B.6 give the correction factors when tests are made on cylindrical surfaces.
The correction factors are tabulated in terms of the ratio of the mean diagonal d of the indentation to the
diameter D of the cylinder.

EXAMPLE
Concave cylinder, one diagonal of the
indentation parallel to axis D=5mm
Test force F=2942N
Mean diagonal of indentation d=0,415 mm
d _ 0415 _
D- 5 0,083
. 294,2
Vickers hardness = 0,189 1 x —= =323 HV 30
(0, 415)
Correction factor from Table B.6 =1,075
Hardness of cylinder = 323 x 1,075 =347 HV 30
Table B.3 — Convex cylindrical surfaces — Diagonals at 45° to the axis
d/D Correction factor d/D Correction factor

0,009 0,995 0,119 0,935

0,017 0,990 0,129 0,930

0,026 0,985 0,139 0,925

0,035 0,980 0,149 0,920

0,044 0,975 0,159 0,915

0,053 0,970 0,169 0,910

0,062 0,965 0,179 0,905

0,071 0,960 0,189 0,900

0,081 0,955 0,200 0,895

0,090 0,950

0,100 0,945

0,109 0,940
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d/D Correction factor dlD Correction factor

0,009 1,005 0,127 1,080

0,017 1,010 0,134 1,085

0,025 1,015 0,141 1,090

0,034 1,020 0,148 1,095

0,042 1,025 0,155 1,100

0,050 1,030 0,162 1,105

0,058 1,035 0,169 1,110

0,066 1,040 0,176 1,115

0,074 1,045 0,183 1,120

0,082 1,050 0,189 1,125

0,089 1,055 0,196 1,130

0,097 1.060 0,203 1,135

0,104 1,065 0,209 1,140

0,112 1,070 0,216 1,145

0,119 1,075 0,222 1,150
Table B.5 — Convex cylindrical surfaces — One diagonal parallel to axis
dlD Correction factor d/D Correction factor

0,009 0,995 0,085 0,965

0,019 0,990 0,104 0,960

0,029 0,985 0,126 0,955

0,041 0,980 0,153 0,950

0,054 0,975 0,189 0,945

0,068 0,970 0,243 0,940
Table B.6 — Concave cylindrical surfaces — One diagonal parallel to axis
dlD Correction factor d/D Correction factor

0,008 1,005 0,087 1,080

0,016 1,010 0,090 1,085

0,023 1,015 0,093 1,090

0,030 1,020 0,097 1,095

0,036 1,025 0,100 1,100

0,042 1,030 0,103 1,105

0,048 1,035 0,105 1,110

0,053 1,040 0,108 1,115

0,058 1,045 0,111 1,120

0,063 1,050 0,113 1,125

0,067 1,055 0,116 1,130

0,071 1,060 0,118 1,135

0,076 1,065 0,120 1,140

0,079 1,070 0,123 1,145

0,083 1,075 0,125 1,150
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Annex C (normative)
Tables of Vickers hardness values for use in tests made on flat surfaces

Table C.1 — Range < HV 0,2

Mean Test force, F
diagonal of N
indentation
7 0,009807 | 0,01961 | 0,04903 | 0,09807 | 0,19612 | 0,2452 | 0,4903 | 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,0200 4,64 9,27 23,18 46,36 92,72 115,9 231,8 463,6
0,0202 4,54 9,09 22,72 45,45 90,89 113,6 227,2 454,5
0,0204 4,46 8,91 22,28 44,56 89,12 111,4 222,8 445,6
0,0206 4,37 8,74 21,85 43,70 87,39 109,3 218,5 437,0
0,0208 4,29 8,57 21,43 42,86 85,72 107,2 214,3 428,6
0,0210 4,21 8,41 21,02 42,05 84,10 105,1 210,2 4205
0,0212 4,13 8,25 20,63 41,26 82,52 103,2 206,3 412,6
0,0214 4,05 8,10 20,25 40,49 80,98 101,2 202,5 404,9
0,0216 3,97 7,95 19,87 39,75 79,49 99,38 198,7 397,5
0,0218 3,90 7,80 19,561 39,02 78,04 97,57 195,1 390,2
0,0220 3,83 7,66 19,16 38,32 76,62 95,80 191,6 383,2
0,0222 3,76 7,52 18,81 37,63 75,25 94,08 188,1 376,3
0,0224 3,70 7,39 18,48 36,96 73,91 92,41 184,8 369,6
0,0226 3,63 7,26 18,15 36,31 72,61 90,78 181,5 363,1
0,0228 3,57 713 17,84 35,67 71,34 89,20 178,4 356,7
0,0230 3,61 7,01 17,53 35,06 70,11 87,65 175,3 350,6
0,0232 3,45 6,89 17,23 34,45 68,90 86,15 172,3 344,5
0,0234 3,39 6,77 16,93 33,87 67,73 84,68 169,3 338,7
0,0236 3,33 6,66 16,65 33,30 66,59 83,25 166,5 333,0
0,0238 3,27 6,55 16,37 32,74 65,47 81,86 163,7 327,4
0,0240 3,22 6,44 16,10 32,20 64,39 80,50 161,0 322.,0
0,0242 3,17 6,33 15,83 31,67 63,33 79,17 158,3 316,7
0,0244 3,11 6,23 15,57 31,15 62,29 77,88 155,7 311,5
0,0246 3,06 6,13 15,32 30,64 61,28 76,62 153,2 306,4
0,0248 3,02 6,03 15,07 30,15 60,30 75,39 150,7 301,5
0,0250 2,97 5,93 14,83 29,67 59,34 74,19 148,3 296,7
0,0252 2,92 5,84 14,60 29,20 58,40 73,01 146,0 292,0
0,0254 2,87 5,75 14,37 28,74 57,48 71,87 143,7 287,4
0,0256 2,83 5,66 14,15 28,30 56,59 70,75 141,5 283,0
0,0258 2,79 5,57 13,93 27,86 55,72 69,66 139,3 278.6
0,0260 2,74 5,49 13,72 27,43 54,86 68,59 137,2 274,3
0,0262 2,70 5,40 13,51 27,02 54,03 67,55 135,1 270,2
0,0264 2,66 5,32 13,30 26,61 53,21 66,53 133,0 266,1
0,0266 2,62 5,24 13,10 26,21 52,41 65,563 131,0 262,1
0,0268 2,568 5,16 12,91 25,82 51,63 64,56 129,1 2568,2
0,0270 2.54 5,09 12,72 25,44 50,87 63,60 127,2 254.4
0,0272 2,51 5,01 12,53 25,07 50,13 62,67 125,3 250,7
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Table C.1 — Range < HV 0,2

Mean Test force, F
‘diagonal‘ of N
indentation | (009807 | 0,01961 | 0,04903 | 0,09807 | 0,19612 | 0,2452 | 0,4903 | 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,0274 2,47 4,94 12,35 24,70 49,40 61,76 123,5 247,0
0,0276 2,43 4,87 12,17 24,34 48,69 60,87 121,7 243,4
0,0278 2,40 4,80 12,00 24,00 47,99 60,00 120,0 240,0
0,0280 2,37 4,73 11,83 23,65 47,30 59,14 118,3 236,5
0,0282 2,33 4,66 11,66 23,32 46,64 58,31 116,6 233,2
0,0284 2,30 4,60 11,50 22,99 45,98 57,49 115,0 229,9
0,0286 2,217 4,53 11,33 22,67 45,34 56,69 113,3 226,7
0,0288 2,24 4,47 11,18 22,36 44,71 55,90 1118 223,6
0,0290 2,21 4,41 11,02 22,05 44,10 55,13 110,2 220,5
0,0292 2,18 4,35 10,87 21,75 43,50 54,38 108,7 217,5
0,0294 2,15 4,29 10,73 21,46 42,91 53,64 107,3 214,6
0,0296 2,12 4,23 10,58 21,17 42,33 52,92 105,8 211,7
0,0298 2,09 4,18 10,44 20,88 41,76 52,21 104,4 208,8
0,0300 2,06 4,12 10,30 20,61 41,21 51,52 103,0 206,1
0,0302 2,03 4,07 10,17 20,33 40,66 50,84 101,7 203,3
0,0304 2,01 4,01 10,03 20,07 40,13 50,17 100,3 200,7
0,0306 1,98 3,96 9,90 19,81 39,61 49,52 99,02 [198,1
0,0308 1,95 3,91 9,77 19,55 39,09 48,88 97,74  |195,5
0,0310 1,93 3,86 9,65 19,30 38,59 48,25 96,48  [193,0
0,0312 1,91 3,81 9,52 19,05 38,10 47,63 95,25  [190,5
0,0314 1,88 3,76 9,40 18,81 37,61 47,03 94,04  |188,1
0,0316 1,86 3,71 9,28 18,57 37,14 46,43 92,85  |185,7
0,0318 1,83 3,67 9,17 18,34 36,67 45,85 91,69 |183,4
0,0320 1,81 3,62 9,05 18,11 36,22 45,28 90,54  [181,1
0,0322 1,79 3,58 8,94 17,89 35,77 44,72 89,42 1789
0,0324 1,77 3,53 8,83 17,67 35,33 44,17 88,32  |176,7
0,0326 1,74 3,49 8,72 17,45 34,90 43,63 87,24  |174,5
0,0328 1,72 3,45 8,62 17,24 34,47 43,10 86,18  |172,4
0,0330 1,70 3,41 8,51 17,03 34,06 42,58 85,14  |170,3
0,0332 1,68 3,36 8,41 16,82 33,65 42,07 84,12 |168,2
0,0334 1,66 3,32 8,31 16,62 33,24 41,56 83,11  |166,2
0,0336 1,64 3,28 8,21 16,43 32,85 41,07 82,12 |164,3
0,0338 1,62 3,25 8,12 16,23 32,46 40,59 81,16  |162,3
0,0340 1,60 3,21 8,02 16,04 32,08 40,11 80,20  |160,4
0,0342 1,59 3,17 7,93 15,86 31,71 39,64 79,27  |158,6
0,0344 1,57 3,13 7,83 15,67 31,34 39,18 78,35  |156,7
0,0346 1,55 3,10 7,74 15,49 30,98 38,73 77,45  |154,9
0,0348 1,53 3,06 7,66 15,31 30,62 38,29 76,56  |153,1
0,0350 1,51 3,03 7,57 15,14 30,27 37,85 75,69  |151,4
0,0352 1,50 2,99 7,48 14,97 29,93 37,42 74,83 |149,7
0,0354 1,48 2,96 7,40 14,80 29,59 37,00 73,99 |148,0
0,0356 1,46 2,93 7,32 14,63 29,26 36,59 73,16 |146,3
0,0358 1,45 2,89 7,23 14,47 28,94 36,18 72,34 |144,7
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Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,0360 1,43 2,86 7,15 14,31 28,62 35,78 71,54 143,1
0,0362 1,42 2,83 7,08 14,15 28,30 35,38 70,75 141,5
0,0364 1,40 2,80 7,00 14,00 27,99 35,00 69,98 140,0
0,0366 1,38 2,77 6,92 13,84 27,69 34,61 69,21 138,4
0,0368 1,37 2,74 6,85 13,69 27,39 34,24 68,46 136,9
0,0370 1,35 2,71 6,77 13,55 27,09 33,87 67,73 135,5
0,0372 1,34 2,68 6,70 13,40 26,80 33,561 67,00 134,0
0,0374 1,33 2,65 6,63 13,26 26,51 33,15 66,28 132,6
0,0376 1,31 2,62 6,56 13,12 26,23 32,80 65,58 131,2
0,0378 1,30 2,60 6,49 12,98 25,96 32,45 64,89 129,8
0,0380 1,28 2,67 6,42 12,84 25,68 32,11 64,21 128,4
0,0382 1,27 2,54 6,35 12,71 25,41 31,77 63,54 127,1
0,0384 1,26 2,51 6,29 12,58 25,15 31,44 62,88 125,8
0,0386 1,24 2,49 6,22 12,45 24,89 31,12 62,23 124,5
0,0388 1,23 2,46 6,16 12,32 24,63 30,80 61,59 123,2
0,0390 1,22 2,44 6,10 12,19 24,38 30,48 60,96 121,9
0,0392 1,21 2,41 6,03 12,07 24,13 30,17 60,34 120,7
0,0394 1,19 2,39 5,97 11,95 23,89 29,87 59,73 119,5
0,0396 1,18 2,36 5,91 11,83 23,65 29,57 59,12 118,3
0,0398 1,17 2,34 5,85 11,71 23,41 29,27 58,53 117,1
0,0400 1,16 2,32 5,79 11,59 23,18 28,98 57,95 115,9
0,0402 1,15 2,29 5,74 11,48 22,95 28,69 57,37 114,8
0,0404 1,14 2,27 5,68 11,36 22,72 28,41 56,81 113,6
0,0406 1,13 2,25 5,62 11,25 22,50 28,13 56,25 112,5
0,0408 1,11 2,23 5,67 11,14 22,28 27,85 55,70 111,4
0,0410 1,10 2,21 5,62 11,03 22,06 27,58 55,16 110,3
0,0412 1,09 2,18 5,46 10,93 21,85 27,32 54,62 109,3
0,0414 1,08 2,16 5,41 10,82 21,64 27,05 54,09 108,2
0,0416 1,07 2,14 5,36 10,72 21,43 26,79 53,568 107,2
0,0418 1,06 2,12 5,31 10,61 21,23 26,54 53,06 106,1
0,0420 1,05 2,10 5,26 10,51 21,02 26,29 52,56 105,1
0,0422 1,04 2,08 5,21 10,41 20,83 26,04 52,06 104,1
0,0424 1,03 2,06 5,16 10,32 20,63 25,79 51,67 103,2
0,0426 1,02 2,04 5,11 10,22 20,44 25,565 51,09 102,2
0,0428 1,01 2,02 5,06 10,12 20,25 25,31 50,61 101,2
0,0430 1,00 2,01 5,01 10,03 20,06 25,08 50,14 100,3
0,0432 1,99 4,97 9,94 19,87 24,85 49,68 99,37
0,0434 1,97 4,92 9,85 19,69 24,62 49,22 98,46
0,0436 1,95 4,88 9,76 19,51 24,39 48,77 97,56
0,0438 1,93 4,83 9,67 19,33 24,17 48,33 96,67
0,0440 1,92 4,79 9,58 19,16 23,95 47,89 95,79
0,0442 1,90 4,75 9,49 18,98 23,73 47,46 94,93
0,0444 1,88 4,70 9,41 18,81 23,52 47,03 94,07
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Table C.1 — Range < HV 0,2

Mean Test force, F
.diagonal. of N
‘“den;at“’n 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,0446 1,86 4,66 9,32 18,64 23.31 46,61 93,23
0,0448 1,85 4,62 9,24 18,48 23,10 46,20 92,40
0,0450 1,83 4,58 9,16 18,31 22,90 45,79 91,58
0,0452 1,82 4,54 9,08 18,15 22,70 45,38 90,77
0,0454 1,80 4,50 9,00 17,99 22,50 44,98 89,97
0,0456 1,78 4,46 8,92 17,84 22,30 44,59 89,19
0,0458 1,77 4,42 8,84 17,68 22,10 44,20 88,41
0,0460 1,75 4,38 8,76 17,53 21,91 43,82 87,64
0,0462 1,74 4,34 8,69 17,38 21,72 43,44 86,88
0,0464 1,72 4,31 8,61 17,23 21,54 43,06 86,14
0,0466 1,71 4,27 8,54 17,08 21,35 42,70 85,40
0,0468 1,69 4,23 8,47 16,93 21,17 42,33 84,67
0,0470 1,68 4,20 8,40 16,79 20,99 41,97 83,95
0,0472 1,66 4,16 8,32 16,65 20,81 41,62 83,24
0,0474 1,65 4,13 8,25 16,51 20,64 41,27 82,54
0,0476 1,64 4,09 8,18 16,37 20,46 40,92 81,85
0,0478 1,62 4,06 8,12 16,23 20,29 40,58 81,17
0,0480 1,61 4,02 8,05 16,10 20,12 40,24 80,49
0,0482 1,60 3,99 7,98 15,96 19,96 39,91 79,82
0,0484 1,58 3,96 7,92 15,83 19,79 39,568 79,17
0,0486 1,57 3,93 7,85 15,70 19,63 39,25 78,52
0,0488 1,56 3,89 7,79 15,57 19,47 38,93 77,87
0,0490 1,54 3,86 772 15,45 19,31 38,62 77.24
0,0492 1,53 3,83 7,66 15,32 19,15 38,30 76,61
0,0494 1,52 3,80 7,60 15,20 19,00 37,99 75,99
0,0496 1,51 3,77 7,54 15,07 18,85 37,69 75,38
0,0498 1,50 3,74 7,48 14,95 18,70 37,38 74,78
0,0500 1,48 3,71 7,42 14,83 18,55 37,09 74,18
0,0502 1,47 3,68 7,36 14,72 18,40 36,79 73,59
0,0504 1,46 3,65 7,30 14,60 18,25 36,50 73,01
0,0506 1,45 3,62 7,24 14,48 18,11 36,21 72,43
0,0508 1,44 3,59 7,19 14,37 17,97 35,93 71,86
0,0510 1,43 3,56 713 14,26 17,83 35,65 71,30
0,0512 1,41 3,54 7,07 14,15 17,69 35,37 70,74
0,0514 1,40 3,61 7,02 14,04 17,55 35,09 70,19
0,0516 1,39 3,48 6,97 13,93 17,41 34,82 69,65
0,0518 1,38 3,46 6,91 13,82 17,28 34,55 69,11
0,0520 1,37 3,43 6,86 13,72 17,15 34,29 68,58
0,0522 1,36 3,40 6,81 13,61 17,02 34,03 68,06
0,0524 1,35 3,38 6,75 13,51 16,89 33,77 67,54
0,0526 1,34 3,35 6,70 13,40 16,76 33,51 67,03
0,0528 1,33 3,33 6,65 13,30 16,63 33,26 66,52
0,0530 1,32 3,30 6,60 13,20 16,51 33,01 66,02
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Mean Test force, F
.diagonal. of N
mden;at“’“ 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HY HY HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,0532 1,31 3,28 6,55 13,10 16,38 32.76 65,52
0,0534 1,30 3,25 6,50 13,01 16,26 32,51 65,03
0,0536 1,29 3,23 6,46 12,91 16,14 32,27 64,55
0,0538 1,28 3,20 6,41 12,81 16,02 32,03 64,07
0,0540 1,27 3,18 6,36 12,72 15,90 31,80 63,60
0,0542 1,26 3,16 6,31 12,62 15,78 31,56 63,13
0,0544 1,25 3,13 6,27 12,563 15,67 31,33 62,67
0,0546 1,24 3,11 6,22 12,44 15,55 31,10 62,21
0,0548 1,23 3,09 6,18 12,35 15,44 30,87 61,75
0,0550 1,23 3,06 6,13 12,26 15,33 30,65 61,31
0,0552 1,22 3,04 6,09 12,17 15,22 30,43 60,86
0,0554 1,21 3,02 6,04 12,08 15,11 30,21 60,42
0,0556 1,20 3,00 6,00 12,00 15,00 29,99 59,99
0,0558 1,19 2,98 5,96 11,91 14,89 29,78 59,56
0,0560 1,18 2.96 5,91 11,83 14,79 29.56 59,14
0,0562 1,17 2,94 5,87 11,74 14,68 29,35 58,72
0,0564 1,17 2,91 5,83 11,66 14,58 29,15 58,30
0,0566 1,16 2,89 5,79 11,58 14,47 28,94 57,89
0,0568 1,15 2,87 5,75 11,50 14,37 28,74 57,48
0,0570 1,14 2,85 5,71 11,41 14,27 28,564 57,08
0,0572 1,13 2,83 5,67 11,33 14,17 28,34 56,68
0,0574 1,13 2,81 5,63 11,26 14,07 28,14 56,29
0,0576 1,12 2,79 5,59 11,18 13,98 27,95 55,90
0,0578 1,11 2,78 5,55 11,10 13,88 27,75 55,51
0,0580 1,10 2.76 5,51 11,02 13,78 27.56 55,13
0,0582 1,09 2,74 5,47 10,95 13,69 27,37 54,75
0,0584 1,09 2,72 5,44 10,87 13,60 27,18 54,38
0,0586 1,08 2,70 5,40 10,80 13,50 27,00 54,00
0,0588 1,07 2,68 5,36 10,73 13,41 26,82 53,64
0,0590 1,07 2,66 5,33 10,65 13,32 26,63 53,28
0,0592 1,06 2,65 5,29 10,58 13,23 26,46 52,92
0,0594 1,05 2,63 5,26 10,51 13,14 26,28 52,56
0,0596 1,04 2,61 5,22 10,44 13,05 26,10 52,21
0,0598 1,04 2,59 5,19 10,37 12,97 25,93 51,86
0,0600 1,03 2,568 5,15 10,30 12,88 25,75 51,51
0,0602 1,02 2,56 5,12 10,23 12,79 25,68 51,17
0,0604 1,02 2,54 5,08 10,17 12,71 25,41 50,83
0,0606 1,01 2,52 5,05 10,10 12,63 25,25 50,50
0,0608 1,00 2,61 5,02 10,03 12,54 25,08 50,17
0,0610 2,49 4,98 9,97 12,46 24,92 49,84
0,0612 2,48 4,95 9,90 12,38 24,75 49,51
0,0614 2,46 4,92 9,84 12,30 24,59 49,19
0,0616 2,44 4,89 9,77 12,22 24,43 48,87
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Table C.1 — Range < HV 0,2

Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,0618 2,43 4,86 9,71 12,14 24,28 48,56
0,0620 2,41 4,82 9,65 12,06 24,12 48,24
0,0622 2,40 4,79 9,59 11,98 23,96 47,93
0,0624 2,38 4,76 9,52 11,91 23,81 47,63
0,0626 2,37 4,73 9,46 11,83 23,66 47,32
0,0628 2,35 4,70 9,40 11,76 23,561 47,02
0,0630 2,34 4,67 9,34 11,68 23,36 46,72
0,0632 2,32 4,64 9,28 11,61 23,21 46,43
0,0634 2,31 4,61 9,23 11,54 23,07 46,14
0,0636 2,29 4,58 9,17 11,46 22,92 45,85
0,0638 2,28 4,56 9,11 11,39 22,78 45,56
0,0640 2,26 4,53 9,05 11,32 22,64 45,28
0,0642 2,25 4,50 9,00 11,25 22,49 44,99
0,0644 2,24 4,47 8,94 11,18 22,36 44,72
0,0646 2,22 4,44 8,89 11,11 22,22 44,44
0,0648 2,21 4,42 8,83 11,04 22,08 44,16
0,0650 2,19 4,39 8,78 10,97 21,94 43,89
0,0652 2,18 4,36 8,72 10,91 21,81 43,62
0,0654 2,17 4,34 8,67 10,84 21,68 43,36
0,0656 2,15 4,31 8,62 10,77 21,54 43,09
0,0658 2,14 4,28 8,57 10,71 21,41 42,83
0,0660 2,13 4,26 8,51 10,64 21,28 42,57
0,0662 2,12 4,23 8,46 10,58 21,16 42,32
0,0664 2,10 4,21 8,41 10,52 21,03 42,06
0,0666 2,09 4,18 8,36 10,45 20,90 41,81
0,0668 2,08 4,16 8,31 10,39 20,78 41,56
0,0670 2,07 4,13 8,26 10,33 20,65 41,31
0,0672 2,05 4,11 8,21 10,27 20,563 41,07
0,0674 2,04 4,08 8,16 10,21 20,41 40,82
0,0676 2,03 4,06 8,12 10,15 20,29 40,58
0,0678 2,02 4,03 8,07 10,09 20,17 40,34
0,0680 2,01 4,01 8,02 10,03 20,05 40,11
0,0682 1,99 3,99 7,97 9,97 19,93 39,87
0,0684 1,98 3,96 7,93 9,91 19,82 39,64
0,0686 1,97 3,94 7,88 9,85 19,70 39,41
0,0688 1,96 3,92 7,83 9,80 19,59 39,18
0,0690 1,95 3,90 7,79 9,74 19,47 38,95
0,0692 1,94 3,87 7,74 9,68 19,36 38,73
0,0694 1,93 3,85 7,70 9,63 19,25 38,50
0,0696 1,91 3,83 7,66 9,67 19,14 38,28
0,0698 1,90 3,81 7,61 9,62 19,03 38,06
0,0700 1,89 3,78 7,57 9,46 18,92 37,85
0,0702 1,88 3,76 7,53 9,41 18,81 37,63
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Mean Test force, F
.diagonal. of N
mden;at“’“ 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HY HV HV HY
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,0704 1,87 3,74 7,48 9,36 18,71 37,42
0,0706 1,86 3,72 7,44 9,30 18,60 37,21
0,0708 1,85 3,70 7,40 9,25 18,50 37,00
0,0710 1,84 3,68 7,36 9,20 18,39 36,79
0,0712 1,83 3,66 7,32 9,15 18,29 36,58
0,0714 1,82 3,64 7,27 9,10 18,19 36,38
0,0716 1,81 3,62 7,23 9,04 18,09 36,17
0,0718 1,80 3,60 7,19 8,99 17,98 35,97
0,0720 1,79 3,58 715 8,94 17,88 35,77
0,0722 1,78 3,56 7,11 8,89 17,79 35,58
0,0724 1,77 3,54 7,08 8,85 17,69 35,38
0,0726 1,76 3,562 7,04 8,80 17,59 35,18
0,0728 1,75 3,50 7,00 8,75 17,49 34,99
0,0730 1,74 3,48 6,96 8,70 17,40 34,80
0,0732 1,73 3,46 6,92 8,65 17,30 34,61
0,0734 1,72 3,44 6,88 8,61 17,21 34,42
0,0736 1,71 3,42 6,85 8,56 17,12 34,24
0,0738 1,70 3,40 6,81 8,51 17,02 34,05
0,0740 1,69 3,39 6,77 8,47 16,93 33,87
0,0742 1,68 3,37 6,74 8,42 16,84 33,68
0,0744 1,67 3,35 6,70 8,38 16,75 33,50
0,07 46 1,67 3,33 6,66 8,33 16,66 33,32
0,0748 1,66 3,31 6,63 8,29 16,57 33,15
0,0750 1,65 3,30 6,59 8,24 16,48 32,97
0,0752 1,64 3,28 6,56 8,20 16,40 32,79
0,0754 1,63 3,26 6,52 8,16 16,31 32,62
0,0756 1,62 3,24 6,49 8,11 16,22 39,45
0,0758 1,61 3,23 6,45 8,07 16,14 32,28
0,0760 1,61 3,21 6,42 8,03 16,05 32,11
0,0762 1,60 3,19 6,39 7,99 15,97 31,94
0,0764 1,59 3,18 6,35 7,94 15,88 31,77
0,0766 1,58 3,16 6,32 7,90 15,80 31,61
0,0768 1,57 3,14 6,29 7,86 15,72 31,44
0,0770 1,56 3,13 6,26 7,82 15,64 31,28
0,0772 1,56 3,11 6,22 7,78 15,56 31,12
0,0774 1,55 3,10 6,19 7,74 15,48 30,96
0,0776 1,54 3,08 6,16 7,70 15,40 30,80
0,0778 1,53 3,06 6,13 7,66 15,32 30,64
0,0780 1,52 3,05 6,10 7.62 15,24 30,48
0,0782 1,52 3,03 6,06 7,58 15,16 30,33
0,0784 1,51 3,02 6,03 7,54 15,08 30,17
0,0786 1,50 3,00 6,00 7,51 15,01 30,02
0,0788 1,49 2,99 5,97 7,47 14,93 29,87
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Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV 0,025 HV HV
0,001 0,002 0,005 0,01 0,02 0,05 0,1
0,0790 1,49 2,97 5,94 7,43 14,86 29,71
0,0792 1,48 2,96 5,91 7,39 14,78 29,56
0,0794 1,47 2,94 5,88 7,35 14,71 29,42
0,0796 1,46 2,93 5,85 7,32 14,63 29,27
0,0798 1,46 2,91 5,82 7,28 14,56 29,12
0,0800 1,45 2,90 5,79 7,24 14,49 28,98
0,0802 1,44 2,88 5,77 7,21 14,41 28,83
0,0804 1,43 2,87 5,74 7,17 14,34 28,69
0,0806 1,43 2,85 5,71 7,14 14,27 28,565
0,0808 1,42 2,84 5,68 7,10 14,20 28,41
0,0810 1,41 2,83 5,65 7,07 14,13 28,27
0,0812 1,41 2,81 5,62 7,03 14,06 28,13
0,0814 1,40 2,80 5,60 7,00 13,99 27,99
0,0816 1,39 2,79 5,67 6,96 13,92 27,85
0,0818 1,39 2,77 5,64 6,93 13,86 27,72
0,0820 1,38 2,76 5,62 6,90 13,79 27,58
0,0822 1,37 2,74 5,49 6,86 13,72 27,45
0,0824 1,37 2,73 5,46 6,83 13,66 27,31
0,0826 1,36 2,72 5,44 6,80 13,59 27,18
0,0828 1,35 2,70 5,41 6,76 13,52 27,05
0,0830 1,35 2,69 5,38 6,73 13,46 26,92
0,0832 1,34 2,68 5,36 6,70 13,39 26,79
0,0834 1,33 2,67 5,33 6,67 13,33 26,66
0,0836 1,33 2,65 5,31 6,63 13,27 26,53
0,0838 1,32 2,64 5,28 6,60 13,20 26,41
0,0840 1,31 2,63 5,26 6,57 13,14 26,28
0,0842 1,31 2,62 5,23 6,54 13,08 26,16
0,0844 1,30 2,60 5,21 6,51 13,02 26,03
0,0846 1,30 2,59 5,18 6,48 12,95 25,91
0,0848 1,29 2,68 5,16 6,45 12,89 25,79
0,0850 1,28 2,67 5,13 6,42 12,83 25,67
0,0852 1,28 2,65 5,11 6,39 12,77 25,565
0,0854 1,27 2,54 5,09 6,36 12,71 25,43
0,0856 1,27 2,63 5,06 6,33 12,65 25,31
0,0858 1,26 2,52 5,04 6,30 12,59 25,19
0,0860 1,25 2,61 5,01 6,27 12,54 25,07
0,0862 1,25 2,50 4,99 6,24 12,48 24,96
0,0864 1,24 2,48 4,97 6,21 12,42 24,84
0,0866 1,24 2,47 4,95 6,18 12,36 24,73
0,0868 1,23 2,46 4,92 6,15 12,31 24,61
0,0870 1,22 2,45 4,90 6,13 12,25 24,50
0,0872 1,22 2,44 4,88 6,10 12,19 24,39
0,0874 1,21 2,43 4,86 6,07 12,14 24,28
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Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,0876 1,21 2,42 4,83 6,04 12,08 24,17
0,0878 1,20 2,41 4,81 6,01 12,03 24,06
0,0880 1,20 2,39 4,79 5,99 11,97 23,95
0,0882 1,19 2,38 4,77 5,96 11,92 23,84
0,0884 1,19 2,37 4,75 5,93 11,86 23,73
0,0886 1,18 2,36 4,72 5,91 11,81 23,62
0,0888 1,18 2,35 4,70 5,88 11,76 23,52
0,0890 1,17 2,34 4,68 5,85 11,71 23,41
0,0892 1,17 2,33 4,66 5,83 11,65 23,31
0,0894 1,16 2,32 4,64 5,80 11,60 23,20
0,0896 1,15 2,31 4,62 5,78 11,55 23,10
0,0898 1,15 2,30 4,60 5,75 11,50 23,00
0,0900 1,14 2,29 4,58 5,72 11,45 22,90
0,0902 1,14 2,28 4,56 5,70 11,40 22,79
0,0904 1,13 2,27 4,54 5,67 11,35 22,69
0,0906 1,13 2,26 4,52 5,65 11,30 22,59
0,0908 1,12 2,25 4,50 5,62 11,25 22,49
0,0910 1,12 2,24 4,48 5,60 11,20 22,39
0,0912 1,11 2,23 4,46 5,67 11,15 22,30
0,0914 1,11 2,22 4,44 5,65 11,10 22,20
0,0916 1,11 2,21 4,42 5,63 11,05 22,10
0,0918 1,10 2,20 4,40 5,50 11,00 22,01
0,0920 1,10 2,19 4,38 5,48 10,95 21,91
0,0922 1,09 2,18 4,36 5,45 10,91 21,82
0,0924 1,09 2,17 4,34 5,43 10,86 21,72
0,0926 1,08 2,16 4,33 5,41 10,81 21,63
0,0928 1,08 2,15 4,31 5,38 10,77 21,53
0,0930 1,07 2,14 4,29 5,36 10,72 21,44
0,0932 1,07 2,13 4,27 5,34 10,67 21,35
0,0934 1,06 2,13 4,25 5,32 10,63 21,26
0,0936 1,06 2,12 4,23 5,29 10,58 21,17
0,0938 1,05 2,11 4,22 5,27 10,54 21,08
0,0940 1,05 2,10 4,20 5,25 10,49 20,99
0,0942 1,04 2,09 4,18 5,23 10,45 20,90
0,0944 1,04 2,08 4,16 5,20 10,40 20,81
0,0946 1,04 2,07 4,14 5,18 10,36 20,72
0,0948 1,03 2,06 4,13 5,16 10,32 20,64
0,0950 1,03 2,05 4,11 5,14 10,27 20,55
0,0952 1,02 2,05 4,09 5,12 10,23 20,46
0,0954 1,02 2,04 4,07 5,09 10,19 20,38
0,0956 1,01 2,03 4,06 5,07 10,14 20,29
0,0958 1,01 2,02 4,04 5,05 10,10 20,21
0,0960 1,01 2,01 4,02 5,03 10,06 20,12
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Table C.1 — Range < HV 0,2

Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,0962 1,00 2,00 4,01 5,01 10,02 20,04
0,0964 2,00 3,99 4,99 9,98 19,96
0,0966 1,99 3,97 4,97 9,94 19,87
0,0968 1,98 3,96 4,95 9,89 19,79
0,0970 1,97 3,94 4,93 9,85 19,71
0,0972 1,96 3,93 4,91 9,81 19,63
0,0974 1,95 3,91 4,89 9,77 19,565
0,0976 1,95 3,89 4,87 9,73 19,47
0,0978 1,94 3,88 4,85 9,69 19,39
0,0980 1,93 3,86 4,83 9,65 19,31
0,0982 1,92 3,85 4,81 9,61 19,23
0,0984 1,92 3,83 4,79 9,568 19,15
0,0986 1,91 3,81 4,77 9,564 19,08
0,0988 1,90 3,80 4,75 9,50 19,00
0,0990 1,89 3,78 4,73 9,46 18,92
0,0992 1,88 3,77 4,71 9,42 18,85
0,0994 1,88 3,75 4,69 9,38 18,77
0,0996 1,87 3,74 4,67 9,35 18,69
0,0998 1,86 3,72 4,66 9,31 18,62
0,1000 1,85 3,71 4,64 9,27 18,55
0,1002 1,85 3,69 4,62 9,23 18,47
0,1004 1,84 3,68 4,60 9,20 18,40
0,1006 1,83 3,66 4,58 9,16 18,32
0,1008 1,83 3,65 4,56 9,12 18,25
0,1010 1,82 3,64 4,55 9,09 18,18
0,1012 1,81 3,62 4,53 9,05 18,11
0,1014 1,80 3,61 4,51 9,02 18,04
0,1016 1,80 3,59 4,49 8,98 17,97
0,1018 1,79 3,58 4,47 8,95 17,90
0,1020 1,78 3,56 4,46 8,91 17,82
0,1022 1,78 3,55 4,44 8,88 17,76
0,1024 1,77 3,54 4,42 8,84 17,69
0,1026 1,76 3,52 4,40 8,81 17,62
0,1028 1,75 3,61 4,39 8,77 17,55
0,1030 1,75 3,50 4,37 8,74 17,48
0,1032 1,74 3,48 4,35 8,71 17,41
0,1034 1,73 3,47 4,34 8,67 17,35
0,1036 1,73 3,46 4,32 8,64 17,28
0,1038 1,72 3,44 4,30 8,61 17,21
0,1040 1,71 3,43 4,29 8,57 17,15
0,1042 1,71 3,42 4,27 8,54 17,08
0,1044 1,70 3,40 4,25 8,561 17,01
0,1046 1,69 3,39 4,24 8,47 16,95
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Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,1048 1,69 3,38 4,22 8,44 16,89
0,1050 1,68 3,36 4,21 8,41 16,82
0,1052 1,68 3,35 4,19 8,38 16,76
0,1054 1,67 3,34 4,17 8,35 16,69
0,1056 1,66 3,33 4,16 8,31 16,63
0,1058 1,66 3,31 4,14 8,28 16,57
0,1060 1,65 3,30 4,13 8,25 16,51
0,1062 1,64 3,29 4,11 8,22 16,44
0,1064 1,64 3,28 4,10 8,19 16,38
0,1066 1,63 3,26 4,08 8,16 16,32
0,1068 1,63 3,25 4,07 8,13 16,26
0,1070 1,62 3,24 4,05 8,10 16,20
0,1072 1,61 3,23 4,03 8,07 16,14
0,1074 1,61 3,22 4,02 8,04 16,08
0,1076 1,60 3,20 4,00 8,01 16,02
0,1078 1,60 3,19 3,99 7,98 15,96
0,1080 1,59 3,18 3,98 7,95 15,90
0,1082 1,58 3,17 3,96 7,92 15,84
0,1084 1,58 3,16 3,95 7,89 15,78
0,1086 1,67 3,14 3,93 7,86 15,72
0,1088 1,67 3,13 3,92 7,83 15,67
0,1090 1,56 3,12 3,90 7,80 15,61
0,1092 1,56 3,11 3,89 7,78 15,55
0,1094 1,55 3,10 3,87 7,75 15,50
0,1096 1,54 3,09 3,86 7,72 15,44
0,1098 1,54 3,08 3,85 7,69 15,38
0,1100 1,53 3,06 3,83 7,66 15,33
0,1102 1,53 3,05 3,82 7,63 15,27
0,1104 1,562 3,04 3,80 7,61 15,22
0,1106 1,562 3,03 3,79 7,58 15,16
0,1108 1,561 3,02 3,78 7,55 15,11
0,1110 1,51 3,01 3,76 7,63 15,05
0,1112 1,50 3,00 3,75 7,50 15,00
0,1114 1,49 2,99 3,74 7,47 14,94
0,1116 1,49 2,98 3,72 7,44 14,89
0,1118 1,48 2,97 3,71 7,42 14,84
0,1120 1,48 2,96 3,70 7,39 14,78
0,1122 1,47 2,95 3,68 7,36 14,73
0,1124 1,47 2,94 3,67 7,34 14,68
0,1126 1,46 2,93 3,66 7,31 14,63
0,1128 1,46 2,91 3,64 7,29 14,58
0,1130 1,45 2,90 3,63 7,26 14,52
0,1132 1,45 2,89 3,62 7,24 14,47
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Table C.1 — Range < HV 0,2

Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV 0,01 HV HV HV HV
0,001 0,002 0,005 0,02 0,025 0,05 0,1
0,1134 1,44 2,88 3,61 7,21 14,42
0,1136 1,44 2,87 3,59 7,18 14,37
0,1138 1,43 2,86 3,568 7,16 14,32
0,1140 1,43 2,85 3,57 7,13 14,27
0,1142 1,42 2,84 3,56 7,11 14,22
0,1144 1,42 2,83 3,54 7,08 14,17
0,1146 1,41 2,82 3,63 7,06 14,12
0,1148 1,41 2,81 3,52 7,04 14,07
0,1150 1,40 2,80 3,61 7,01 14,02
0,1152 1,40 2,79 3,49 6,99 13,97
0,1154 1,39 2,78 3,48 6,96 13,93
0,1156 1,39 2,78 3,47 6,94 13,88
0,1158 1,38 2,77 3,46 6,91 13,83
0,1160 1,38 2,76 3,45 6,89 13,78
0,1162 1,37 2,75 3,43 6,87 13,73
0,1164 1,37 2,74 3,42 6,84 13,69
0,1166 1,36 2,73 3,41 6,82 13,64
0,1168 1,36 2,72 3,40 6,80 13,59
0,1170 1,35 2,71 3,39 6,77 13,55
0,1172 1,35 2,70 3,38 6,75 13,50
0,1174 1,35 2,69 3,36 6,73 13,46
0,1176 1,34 2,68 3,35 6,70 13,41
0,1178 1,34 2,67 3,34 6,68 13,36
0,1180 1,33 2,66 3,33 6,66 13,32
0,1182 1,33 2,65 3,32 6,64 13,27
0,1184 1,32 2,65 3,31 6,61 13,23
0,1186 1,32 2,64 3,30 6,59 13,18
0,1188 1,31 2,63 3,29 6,57 13,14
0,1190 1,31 2,62 3,27 6,55 13,10
0,1192 1,31 2,61 3,26 6,53 13,05
0,1194 1,30 2,60 3,25 6,50 13,01
0,1196 1,30 2,59 3,24 6,48 12,96
0,1198 1,29 2,68 3,23 6,46 12,92
0,1200 1,29 2,568 3,22 6,44 12,88
0,1202 1,28 2,57 3,21 6,42 12,84
0,1204 1,28 2,56 3,20 6,40 12,79
0,1206 1,28 2,565 3,19 6,37 12,75
0,1208 1,27 2,54 3,18 6,35 12,71
0,1210 1,27 2,63 3,17 6,33 12,67
0,1212 1,26 2,62 3,16 6,31 12,62
0,1214 1,26 2,62 3,15 6,29 12,58
0,1216 1,25 2,61 3,14 6,27 12,54
0,1218 1,25 2,50 3,13 6,25 12,50
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Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,1220 1,25 2,49 3,12 6,23 12,46
0,1222 1,24 2,48 3,11 6,21 12,42
0,1224 1,24 2,48 3,09 6,19 12,38
0,1226 1,23 2,47 3,08 6,17 12,34
0,1228 1,23 2,46 3,07 6,15 12,30
0,1230 1,23 2,45 3,06 6,13 12,26
0,1232 1,22 2,44 3,05 6,11 12,22
0,1234 1,22 2,44 3,04 6,09 12,18
0,1236 1,21 2,43 3,04 6,07 12,14
0,1238 1,21 2,42 3,03 6,05 12,10
0,1240 1,21 2,41 3,02 6,03 12,06
0,1242 1,20 2,40 3,01 6,01 12,02
0,1244 1,20 2,40 3,00 5,99 11,98
0,1246 1,19 2,39 2,99 5,97 11,95
0,1248 1,19 2,38 2,98 5,95 11,91
0,1250 1,19 2,37 2,97 5,93 11,87
0,1252 1,18 2,37 2,96 5,91 11,83
0,1254 1,18 2,36 2,95 5,90 11,79
0,1256 1,18 2,35 2,94 5,88 11,76
0,1258 1,17 2,34 2,93 5,86 11,72
0,1260 1,17 2,34 2,92 5,84 11,68
0,1262 1,16 2,33 2,91 5,82 11,64
0,1264 1,16 2,32 2,90 5,80 11,61
0,1266 1,16 2,31 2,89 5,78 11,57
0,1268 1,15 2,31 2,88 5,77 11,53
0,1270 1,15 2,30 2,87 5,75 11,50
0,1272 1,15 2,29 2,87 5,73 11,46
0,1274 1,14 2,28 2,86 5,71 11,43
0,1276 1,14 2,28 2,85 5,69 11,39
0,1278 1,14 2,27 2,84 5,68 11,35
0,1280 1,13 2,26 2,83 5,66 11,32
0,1282 1,13 2,26 2,82 5,64 11,28
0,1284 1,12 2,25 2,81 5,62 11,25
0,1286 1,12 2,24 2,80 5,61 11,21
0,1288 1,12 2,24 2,79 5,59 11,18
0,1290 1,11 2,23 2,79 5,67 11,14
0,1292 1,11 2,22 2,78 5,65 11,11
0,1294 1,11 2,21 2,77 5,64 11,08
0,1296 1,10 2,21 2,76 5,62 11,04
0,1298 1,10 2,20 2,75 5,50 11,01
0,1300 1,10 2,19 2,74 5,49 10,97
0,1302 1,09 2,19 2,74 5,47 10,94
0,1304 1,09 2,18 2,73 5,45 10,91
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Table C.1 — Range < HV 0,2

Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,1306 1,09 2,17 2,72 5,44 10,87
0,1308 1,08 2,17 2,71 5,42 10,84
0,1310 1,08 2,16 2,70 5,40 10,81
0,1312 1,08 2,15 2,69 5,39 10,77
0,1314 1,07 2,15 2,69 5,37 10,74
0,1316 1,07 2,14 2,68 5,35 10,71
0,1318 1,07 2,13 2,67 5,34 10,68
0,1320 1,06 2,13 2,66 5,32 10,64
0,1322 1,06 2,12 2,65 5,31 10,61
0,1324 1,06 2,12 2,65 5,29 10,58
0,1326 1,05 2,11 2,64 5,27 10,55
0,1328 1,05 2,10 2,63 5,26 10,52
0,1330 1,05 2,10 2,62 5,24 10,48
0,1332 1,05 2,09 2,61 5,23 10,45
0,1334 1,04 2,08 2,61 5,21 10,42
0,1336 1,04 2,08 2,60 5,19 10,39
0,1338 1,04 2,07 2,59 5,18 10,36
0,1340 1,03 2,07 2,568 5,16 10,33
0,1342 1,03 2,06 2,57 5,15 10,30
0,1344 1,03 2,05 2,57 5,13 10,27
0,1346 1,02 2,05 2,56 5,12 10,24
0,1348 1,02 2,04 2,565 5,10 10,21
0,1350 1,02 2,03 2,54 5,09 10,18
0,1352 1,01 2,03 2,54 5,07 10,15
0,1354 1,01 2,02 2,63 5,06 10,12
0,1356 1,01 2,02 2,562 5,04 10,09
0,1358 1,01 2,01 2,61 5,03 10,06
0,1360 1,00 2,01 2,61 5,01 10,03
0,1362 2,00 2,50 5,00 10,00
0,1364 1,99 2,49 4,98 9,97
0,1366 1,99 2,48 4,97 9,94
0,1368 1,98 2,48 4,95 9,91
0,1370 1,98 2,47 4,94 9,88
0,1372 1,97 2,46 4,93 9,85
0,1374 1,96 2,46 4,91 9,82
0,1376 1,96 2,45 4,90 9,79
0,1378 1,95 2,44 4,88 9,77
0,1380 1,95 2,43 4,87 9,74
0,1382 1,94 2,43 4,85 9,71
0,1384 1,94 2,42 4,84 9,68
0,1386 1,93 2,41 4,83 9,65
0,1388 1,93 2,41 4,81 9,63
0,1390 1,92 2,40 4,80 9,60
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Table C.1 — Range < HV 0,2

Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,1392 1,91 2,39 4,78 9,67
0,1394 1,91 2,39 4,77 9,54
0,1396 1,90 2,38 4,76 9,62
0,1398 1,90 2,37 4,74 9,49
0,1400 1,89 2,37 4,73 9,46
0,1402 1,89 2,36 4,72 9,43
0,1404 1,88 2,35 4,70 9,41
0,1406 1,88 2,35 4,69 9,38
0,1408 1,87 2,34 4,68 9,35
0,1410 1,87 2,33 4,66 9,33
0,1412 1,86 2,33 4,65 9,30
0,1414 1,85 2,32 4,64 9,28
0,1416 1,85 2,31 4,62 9,25
0,1418 1,84 2,31 4,61 9,22
0,1420 1,84 2,30 4,60 9,20
0,1422 1,83 2,29 4,59 9,17
0,1424 1,83 2,29 4,57 9,15
0,1426 1,82 2,28 4,56 9,12
0,1428 1,82 2,27 4,55 9,09
0,1430 1,81 2,27 4,53 9,07
0,1432 1,81 2,26 4,52 9,04
0,1434 1,80 2,25 4,51 9,02
0,1436 1,80 2,25 4,50 8,99
0,1438 1,79 2,24 4,48 8,97
0,1440 1,79 2,24 4,47 8,94
0,1442 1,78 2,23 4,46 8,92
0,1444 1,78 2,22 4,45 8,89
0,1446 1,77 2,22 4,43 8,87
0,1448 1,77 2,21 4,42 8,84
0,1450 1,76 2,21 4,41 8,82
0,1452 1,76 2,20 4,40 8,80
0,1454 1,75 2,19 4,39 8,77
0,1456 1,75 2,19 4,37 8,75
0,1458 1,74 2,18 4,36 8,72
0,1460 1,74 2,18 4,35 8,70
0,1462 1,74 2,17 4,34 8,68
0,1464 1,73 2,16 4,33 8,65
0,1466 1,73 2,16 4,31 8,63
0,1468 1,72 2,15 4,30 8,61
0,1470 1,72 2,15 4,29 8,58
0,1472 1,71 2,14 4,28 8,56
0,1474 1,71 2,13 4,27 8,54
0,1476 1,70 2,13 4,26 8,61
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Table C.1 — Range < HV 0,2

Mean Test force, F
diagonal of N
indentation
d 0,009807 0,01961 0,04903 0,09807 0,19612 0,2452 0,4903 0,9807
Vickers hardness
mm HV HV HV HV HV HV HV HV
0,001 0,002 0,005 0,01 0,02 0,025 0,05 0,1
0,1478 1,70 2,12 4,24 8,49
0,1480 1,69 2,12 4,23 8,47
0,1482 1,69 2,11 4,22 8,44
0,1484 1,68 2,11 4,21 8,42
0,1486 1,68 2,10 4,20 8,40
0,1488 1,67 2,09 4,19 8,38
0,1490 1,67 2,09 4,18 8,35
0,1492 1,67 2,08 4,17 8,33
0,1494 1,66 2,08 4,15 8,31
0,1496 1,66 2,07 4,14 8,29
0,1498 1,65 2,07 4,13 8,26
0,1500 1,65 2,06 4,12 8,24
0,1502 1,64 2,06 4,11 8,22
0,1504 1,64 2,05 4,10 8,20
0,1506 1,64 2,04 4,09 8,18
0,1508 1,63 2,04 4,08 8,16
0,1510 1,63 2,03 4,07 8,13
0,1512 1,62 2,03 4,06 8,11
0,1514 1,62 2,02 4,04 8,09
0,1516 1,61 2,02 4,03 8,07
0,1518 1,61 2,01 4,02 8,05
0,1520 1,61 2,01 4,01 8,03
0,1522 1,60 2,00 4,00 8,01
0,1524 1,60 2,00 3,99 7,98
0,1526 1,59 1,99 3,98 7,96
0,1528 1,59 1,99 3,97 7,94
0,1530 1,58 1,98 3,96 7,92
0,1532 1,58 1,98 3,95 7,90
0,1534 1,58 1,97 3,94 7,88
0,1536 1,57 1,97 3,93 7,86
0,1538 1,567 1,96 3,92 7,84
0,1540 1,56 1,96 3,91 7,82
0,1542 1,56 1,95 3,90 7,80
0,1544 1,56 1,94 3,89 7,78
0,1546 1,55 1,94 3,88 7,76
0,1548 1,55 1,93 3,87 7,74
0,1550 1,54 1,93 3,86 7,72
0,1552 1,54 1,92 3,85 7,70
0,1554 1,54 1,92 3,84 7,68
0,1556 1,563 1,92 3,83 7,66
0,1558 1,563 1,91 3,82 7,64
0,1560 1,52 1,91 3,81 7,62
0,1562 1,52 1,90 3,80 7,60
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