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Abstract

The exact determination of Vickers HV hardness is important for determining of the product material
mechanical properties. An important aspect of measuring HV is to obtain its values on a non-planar sur-
face. Regulatory documents contain table values of correction factors K which depend on the surface shape
(convex or concave, spherical or cylindrical), its curvature (diameter D) and hardness (arithmetic mean d of
indentation diagonal lengths) but this does not solved the problem. The K values for d/D ratios not given in
the tables are determined by interpolation from the closest to the measured tabulated /D values. The error in
the representation of these tabulated d/D values is fully included in the error of determining the K coefficient
for the measured d/D ratio. The aim of the work was to simplify the calculation of correction factors K for
Vickers hardness measurements on non-planar surfaces and to reduce the calculation error compared to the
methodology governed by the regulations.

The method presented is based on a statistical analysis of K coefficients, presented in regulatory docu-
ments for cases considered in the form of tables. The sufficiency of using of a quadratic power function for
approximating K(d/D) dependences and the necessity of fulfilling the physically justified condition K =1
at zero curvature of tested surface have been substantiated. Simplification of calculation of K coefficient
and decrease of calculation error in comparison with the recommended in the regulatory documents obtai-
ning of K value by linear interpolation relative to two adjacent table values are shown.

The reduction of the calculation error in comparison with the calculation recommended in the regulatory
documents occurred because of the reason that when calculating by the developed formulas, the error in the
value of the calculated for a specific value of d/D coefficient K is averaged over all n values of d/D given in the
table of GOST for a given surface. That is, the error is reduced by a factor of about \/;1/7 in comparison
with the calculation according to the regulated procedure. This is illustrated by the above numerical data and
an example of the use of the method.

The obtained formulas for calculation of correction coefficients K when measuring hardness HV on
spherical and cylindrical (concave and convex) surfaces are reasonable to use for automatic calculation
of HV on items with a non-planar surface.
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Pacuyét monpaBo4yHbIX KOIPPUIUEHTOB IPU U3MEPEHUM
TBEPAOCTHU 10 BUKKepcy HA HENJIOCKOW MOBEPXHOCTH

C.I'. Cannomupcekuii, A.JL. Baabko, C.I1. Pynenko

Obvedunennulii uncmumym mawunocmpoenus Hayuonanonoti akademuu nayx Berapycu,
yi. Akademuueckas, 12, e. Munck 220072, benapyco

Tocmynuna 11.05.2022
Ipunama x nevamu 21.07.2022

Tounoe onpenenenue TBEproctd HV no Bukkepcy BakHO [JI ONPEEICHUS] MEXAaHUYECKUX CBOMCTB
Marepuaia uaenuidl. BaxxueiM acnekrom usmepenust HV sBnsercs nonyuyeHue e€ 3Ha4eHU Ha HEIUIOCKOM
MMOBEPXHOCTH. BKirtoueHne B HOpMaTHUBHBIE JOKYMEHTHI TAOJMYHBIX 3HAYSHHUI MOTIPABOYHBIX KO3 duIineH-
TOB K, 3aBUCALINX OT (JOPMBI (BBIITYKIIasl MJIM BOTHYTas!, chepruieckast MK LIIHHIPUYIECKas) TIOBEPXHOCTH,
e€ kpuBH3HBI (quamerpa D) u TBEPAOCTH (CpeaHero apu(MeTHdecKoro d JIUH JUaroHalieil oTredyaTka)
He pemaeT npobiemy. 3Hauenus K ans oTHoweHUH d/D, He NpUBEACHHBIX B TaONIMLAX, ONMPENEIISIOT
MHTEPIIOISIUEH 0T ONMMKaHIINX K M3MEpeHHOMY TaOIM4YHbIX 3HaueHuH d/D. [TorpemHocts npencTaBneHus
9THX TaOJMMYHBIX 3HAUCHHWW d/D TONHOCTHIO BKIIOYAETCS B TOTPEITHOCTH OINpPEICICHHS HCKOMOTO
kod(umuenTa K mis u3MepeHHoro oTHOImeHu d/D. 1lens paboTel — yIpoleHne pacdéTa MopaBOYHBIX
ko3¢ ¢unreHToB K npu n3MepeHuH TBEPIOCTH 10 Bukkepcy Ha HEMIOCKHUX MOBEPXHOCTAX U CHIDKECHHE
MOTPEIIHOCTH pacyéTa 10 CPAaBHEHUIO C METOIUKOM, PerIaMEHTHPOBAHHOM HOPMAaTHBHBIMHU JIOKYMECHTaMH.

Pa3paboTka ocHOBaHa Ha CTaTHCTUYECKOM aHau3e KoddduuuenToB K, mpeacTaBiIeHHBIX B HOPMaTHB-
HBIX JIOKyMEHTaXx JJIsi pacCMOTPEHHBIX cilyyaeB B BHje TaOmuil. OOOCHOBaHAa JOCTATOYHOCTH MCIIOJB30-
BaHMs KBQJIPATHYHOW CTENEeHHONW (YHKUIMHM IS anmpokcumanuu 3aBucuMocted K(d/D) w HeoOxomu-
MOCTb BBINIOJHEHUS! (U3MUECKH OOOCHOBAHHOIO ycioBus K =1 mpu HylneBOW KPUBHM3HE HCIBITYEMOMH
nosepxHocTH. llokazano ympomenue pacuéra kodpduuuenta K U CHIKEHHE IOTPEIIHOCTH pacdéra
[0 CPaBHEHHMIO C PEKOMEHJOBaHHBIM B HOPMAaTHUBHBIX JOKYMEHTax MOIy4eHHEM 3HaueHus K JIMHEeHHOU
WHTEPIOJSIHEN OTHOCUTEIBHO JIBYX COCEAHUX TAOIMYHBIX 3HAYCHUH.

CHWKeHHE MOTIPEIIHOCTH pacuéTa MO0 CPABHEHHUIO C PAacdéTOM, PEKOMEHJOBAHHBIM B HOPMATHBHBIX
JIOKyMEHTaX, MPOUCXOIUT 3a CU€T TOro, YTO MpU pacu€re mo pazpaboTaHHBIM (opMysiaM IMOTPEHIHOCTh
B 3HAQYEHWU PACCUMTAHHOTO IJISI KOHKPETHOro 3HaudeHusi d/D xo3ddunuenta K ycpemHsercs Mo BCeM 71
3Ha4eHusM d/D, npuBenénubsiM B Tadnuie ['OCTa g nanHoi moBepxHOCTH. TO €CTh CHIKAETCS IPUMEPHO

B \/n/2 pa3 1O CPaBHEHHIO C pacu€TOM O perIaMEHTUPOBAHHOH METOAMKE. ITO HILTIOCTPUPYIOT IPUBEAEH-
HbBIC YHUCJICHHBIC JJAHHBIC 1 IIPUMCP HUCITI0JIb30BaHUSA MECTOANKU.
ITomyuennsie GpopmyIsl s pacyéTa MOMPaBOYHBIX KodddummentoB K npu u3mepernn TBEpaIocTd HV

Ha C(i)CpI/I‘ICCKI/IX U HUWIMHAPUYICCKUX (BOFHyTLIX n BBIHYKJ'IBIX) TTOBCPXHOCTAX uenecooGpasHo HCII0JIB30-
BaTb AJIsI aBTOMATUYC€CKOT'O pacqéTa HV na n3aCIUAX C HEILJIOCKOH MMOBCPXHOCTBIO.

KioueBble ciioBa: m3mMepeHus TBEPIOCTH, METOI BUKKepca, BOTHYTHIE U BBITYKJIbIE TIOBEPXHOCTH, TIOTIpa-
BOYHBIE KOO (DUITUCHTEI.
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Introduction

Hardness measurement is one of the main
methods for assessing of strength characteristics of
metals [1-3]. An indentor of a specified shape is
pressed into the surface under test with a specified
load for a specified time. After the load is removed
from the indentor, an indentation remains on the sur-
face and the area of the indentation is determined.
The ratio of the indenting load to the area of the
indentation is the hardness value. Because of their
speed and ease of measurement, hardness values are
widely used in metallurgical examinations.

The hardness of small thickness parts and sur-
face layers is determined by Vickers (HV) [4, 5] —
by pressing a four-sided diamond pyramid into the
ground metal surface and determining the hardness
HV by the formula:

v 2Psin2(%)

z1.854d52, M

where P is load on the pyramid; o= 136° is angle
between opposite sides of the pyramid at the top;
d, mm is arithmetic mean of the lengths of the print
diagonals measured after the load is removed (the
difference of the print diagonals should not exceed
2 % of the smaller of them).

In accordance with [5], depending on the ap-
plied load P, the following terms are used:

— for a load of 49.03 N or higher is the term
“Vickers hardness” and the range of hardness scales
is designated “HV > 57;

—1.961 to 49.03 N is the term “low load hard-
ness”’; the hardness scales is labeled “0.2 < HV < 5”;

— for loads between 0.09807 and 1.961 N is the
term “microhardness” and the range of hardness
scales denote “0.01 <HV <0.2”.

These criteria are formal and have no physical
substantiation [6].

The method of microhardness or hardness with
small load is the only method that allows to deter-
mine the hardness of phases and structural compo-
nents of multicomponent alloys. It is established that
in the range of microhardness there is an “Indenta-
tion Size Effect” [7]. It manifests itself in the fact
that hardness values determined after removing the
indenter from the test specimen, the higher the lower
the load. Attempts to establish an analytical depen-
dence of microhardness on load and to relate micro-
and macrohardness have not been successful. It was

shown in [8] that the dimensional effect is related
to the fact that the elastic deformation of the mate-
rial, which develops during indenter penetration and
disappears after its removal, is not taken into account
in hardness estimation. In contrast, in the macrohard-
ness range, hardness values are load-independent
due to the small fraction of elastic deformation.

The importance of accurate determination of
HYV hardness by Vickers is also due to the fact that
its use (“in some particular cases” [4]) is recom-
mended in determining the mechanical properties of
the product material [6, 9, 10] and their distribution
in the product [11].

Another important aspect of measuring the
Vickers HV hardness is to obtain its values on a
non-planar surface of products. This problem
has been solved by including in normative docu-
ments [4, 5] correction factors K depending on the
shape (convex or concave, spherical or cylindrical)
of the surface, its curvature (diameter D) and hard-
ness (arithmetic mean d of the indentation diago-
nals). In [4, 5] the values of K-factors are given in
tabular form (the data [4] and [5] coincide, except
for a misprint in [4] in the value d/D = 0.079 for
the spherical convex surfaces). The K coefficient
values given in [4, 5] from the value of 0.995 or
1.005 with a discreteness of 0.005 correspond to the
values (accurate to the third decimal place) of the
ratio d/D. The K values corresponding to the d/D
ratio ratios not given in the d/D ratio tables in [5,
Appendix B] propose to determine (examples are
given for spherical and cylindrical surfaces) by “in-
terpolation” of the K coefficient values given in the
corresponding tables for the d/D ratio values closest
to the measured one.

The regulated in [5] method of determining
the correction coefficients K, taking into account
the shape and curvature of the non-planar surface
of the measured product, is not convenient to use
and is not accurate enough. According to it, to
determine the value of correction coefficient K
for the ratio d/D obtained as a result of measure-
ment, the closest tabular values of d/D ratio are
used, the accuracy of representation of which is
limited to the third decimal place after the deci-
mal point. The error in represen-ting these “clos-
est” d/D ratio values is completely included in the
error in determining the desired correction factor
K for the measured d/D ratio. This reduces the
achievable accuracy of the Vickers HV hardness
measurement method for products with curved
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surfaces, including the hardness of thin films ap-
plied to them [12].

The aim of the work was to simplify the calcu-
lation of correction factors K for Vickers hardness
measurements on non-planar surfaces and to reduce
the calculation error compared to the methodology
governed by the regulations.

Correction factors K for spherical surfaces

Development of the required analytical
expressions

Let us use the data on the relationships between
the values of the correction factor K and the values
of the ratio d/D for surfaces of different shapes and
curvatures given in [5, Tables B.1-B.6]. These data

are grouped in Tables 1-3.
Table 1

Convex surfaces

Concave surfaces

Correction factor K

Correction factor K

@D According to [5]  Calculation of the (2) @D According to [5]  Calculation of the (3)
0.004 0.995 0.99395 0.004 1.005 1.00454
0.009 0.990 0.99039 0.008 1.010 1.00924
0.013 0.985 0.98621 0.012 1.015 1.01410
0.018 0.980 0.98107 0.016 1.020 1.01913
0.023 0.975 0.97601 0.020 1.025 1.02431
0.028 0.970 0.97104 0.024 1.030 1.02967
0.033 0.965 0.96617 0.028 1.035 1.03518
0.038 0.960 0.96138 0.031 1.040 1.03942
0.043 0.955 0.95667 0.035 1.045 1.04522
0.049 0.950 0.95115 0.038 1.050 1.04968
0.055 0.945 0.94575 0.041 1.055 1.05423
0.061 0.940 0.94049 0.045 1.060 1.06044
0.067 0.935 0.93534 0.048 1.065 1.06520
0.073 0.930 0.93033 0.051 1.070 1.07006
0.079 0.925 0.92544 0.054 1.075 1.07500
0.086 0.920 0.91991 0.057 1.080 1.08004
0.093 0.915 0.91454 0.060 1.085 1.08517
0.100 0.910 0.90935 0.063 1.090 1.09039
0.107 0.905 0.90433 0.066 1.095 1.09571
0.114 0.900 0.89949 0.069 1.100 1.10111
0.122 0.895 0.89416 0.071 1.105 1.10477
0.130 0.890 0.88907 0.074 1.110 1.11032
0.139 0.885 0.88361 0.077 1.115 1.11597
0.147 0.880 0.87899 0.079 1.120 1.11979
0.156 0.875 0.87407 0.082 1.125 1.12559
0.165 0.870 0.86944 0.084 1.130 1.12951
0.175 0.865 0.86463 0.087 1.135 1.13547
0.185 0.860 0.86017 0.089 1.140 1.13949
0.195 0.855 0.85607 0.091 1.145 1.14355
0.206 0.850 0.85197 0.094 1.150 1.14972
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Correction factors K for concave cylindrical surfaces

Table 2

The diagonals are rotated 45° about the

Correction One of the diagonals is parallel to the axis
factor K X .
according to [5]  z/p according to [5] Ca;;:};lle;n((z‘r)l K d/D according to [5] Ca;g‘lzll;ng)l K
1.005 0.009 1.00522 0.008 1.00365
1.010 0.017 1.00992 0.016 1.00808
1.015 0.025 1.01468 0.023 1.01261
1.020 0.034 1.02009 0.030 1.01774
1.025 0.042 1.02497 0.036 1.02262
1.030 0.050 1.02991 0.042 1.02794
1.035 0.058 1.03490 0.048 1.03371
1.040 0.066 1.03995 0.053 1.03885
1.045 0.074 1.04505 0.058 1.04430
1.050 0.082 1.05021 0.063 1.05006
1.055 0.089 1.05478 0.067 1.05489
1.060 0.097 1.06005 0.071 1.05991
1.065 0.104 1.06470 0.076 1.06647
1.070 0.112 1.07008 0.079 1.07056
1.075 0.119 1.07483 0.083 1.07617
1.080 0.127 1.08031 0.087 1.08199
1.085 0.134 1.08515 0.090 1.08648
1.090 0.141 1.09004 0.093 1.09108
1.095 0.148 1.09497 0.097 1.09738
1.100 0.155 1.09995 0.100 1.10224
1.105 0.162 1.10496 0.103 1.10721
1.110 0.169 1.11003 0.105 1.11059
1.115 0.176 1.11513 0.108 1.11574
1.120 0.183 1.12028 0.111 1.12101
1.125 0.189 1.12473 0.113 1.12458
1.130 0.196 1.12996 0.116 1.13003
1.135 0.203 1.13523 0.118 1.13372
1.140 0.209 1.13978 0.120 1.13747
1.145 0.216 1.14514 0.123 1.14318
1.150 0.222 1.14976 0.125 1.14705
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Correction factors K for convex cylindrical surfaces

Table 3

The diagonals are rotated 45° about the

One of the diagonals is parallel to the

Correction factor K axis axis

according to [5] d/D according Calculation K d/D according Calculation K
to [5] of the (6) to [5] of the (7)

0.995 0.009 0.99481 0.009 0.9956

0.990 0.017 0.99024 0.019 0.99091

0.985 0.026 0.98513 0.029 0.98644

0.980 0.035 0.98007 0.041 0.98135

0.975 0.044 0.97506 0.054 0.97618

0.970 0.053 0.97009 0.068 0.97101

0.965 0.062 0.96516 0.085 0.96529

0.960 0.071 0.96027 0.104 0.95963

0.955 0.081 0.95490 0.126 0.95403

0.950 0.090 0.95010 0.153 0.94855

0.945 0.100 0.94483 0.189 0.94366

0.940 0.109 0.94013 0.243 0.94147

0.935 0.119 0.93496

0.930 0.129 0.92985

0.925 0.139 0.92478

0.920 0.149 0.91978

0.915 0.159 0.91482

0.910 0.169 0.90993

0.905 0.179 0.90508

0.900 0.189 0.90029

0.895 0.200 0.89508

Correlation fields between the values of correc-
tion factors K and ratios d/D for surfaces of different
shapes and curvatures are shown in Figures 1-3. The
“Microsoft Excel” program and numerical values
of K and d/D given in Tables 1-3 respectively were
used for their construction. Statistical processing of
correlation dependencies between K and d/D shown
in Figures 1-3, construction of trend lines (polyno-
mials of the second degree) of these dependencies
and calculation of reliability of approximation
R*(square of R correlation coefficient) was per-
formed in the “Microsoft Excel” program. It should

be noted that trend lines, equations of which are
shown in Figures 1-3, are forcibly (programmatical-
ly) drawn through physically correct value of K = 1
at zero curvature of tested surface (at d/D = 0).

Analysis of the results obtained

The following equations for determining the
correction factors K for HV Vickers hardness mea-
surements from the results of d/D ratios in the cases
considered (sequentially for the dependencies shown
in Figures la, 1b, 2a, 2b, 3a, 3b) were obtained:
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K =1.7729(1/ D)* —1.0838(// D) +1; )
©)
4)
(5)

(6)

K =5.0954(1/ D)* +1.1138(1/ D) +1;
K =0.4446(1/D)* +0.5759(1/ D) +1;
K =6.1573(1/D)* +0.4067(I/ D) +1;
K =0.2711(//D)* —0.5788(// D) +1;

K =1.0598(1/D)* —0.4984(1/ D) +1. (7

The results of calculating the K coefficients
according to the developed formulas (2)—(7) for
the d/D values given in Tables 1-3 are given in
these tables for the considered cases of the surface
shape.

Information on the equations for calculating the
correction coefficients K for HV Vickers hardness
measurements on a non-planar surface in the cases
considered are summarized in Table 4. The results of
their statistical processing are also presented there:
the reliability of R* approximation and the average
values 9 of the relative deviation module between the
results of K; coefficient K calculation by the deve-
loped formulas (2)—(7) and their tabulated (accor-
ding to [5]) K (tabl) values for the curved surfaces
under consideration.

The values of § are calculated by the formula:

100% & | K, — K, (tab)|
K ;(tabl)

8 ®)

n i=1

where 7 is the number of values of the coefficient K
in the corresponding columns of Tables 1-3.

Table 4

Information on equations for calculating K-correction factors for HV Vickers hardness measurements

on a non-planar surface

Indenter

Table No,

Calculation

2 0
Surface form location Figure No formula R 5, %
Spherical, convex Table 1, ) 0.9995 0.0907
Figure la
Randomly
Spherical, concave Table 1, 3) 0.9998 0.0456
p ’ v Figure 1b ' ’
Cylindrical, convex , Table 3, 4) 1.0000 0.0153
The diagonals are rotated Figure 3a
45° about the axis
Cylindrical, concave Table 2, (5) 1.0000 0.0132
Figure 2a
Cylindrical, convex , , Table 3, (6) 0.9959 0.1069
One of the diagonals is Figure 3b
arallel to the axis
Cylindrical, concave P Table 2 (7) 0.9986 0.1293
Figure 2b
K 1 K
V= 1.7729x2 - 1.0838x + 1 P=5.0954x2+ 1.1138x + 1
0.95 4 R*=0.9995 . R*=0.9998
0.9 1.05
0.85 . . . >~ 1 . . . .
0 0.05 0.1 0.15 da/D 0 0.02 0.04 0.06 0.08 d/D
a b

Figure 1 — Dependence of correction coefficient K when measuring hardness HV by Vickers on convex (a) and con-
cave (b) spherical surfaces on the ratio d/D of arithmetic mean d of indentation diagonal lengths to surface diameter D.
Table data (points) according to Table 1 (Table B.1 (a) and Table B.2 (b) in [5]), their interpolating power trend line
passing through the value K = 1 at d/D = 0, its equation and reliability of R* approximation
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IS
Y =0.4446x2 + 0.5759x + 1
R*=1

1.1 4

0,65 011 0"15 ' a/D

a

Y =6.1573x2 + 0.4067x + 1
R*=0.9986

1.1 4

0.65 oj 1 da/D

b

Figure 2 — Dependence of the correction factor K when measuring HV hardness according to Vickers on a concave
cylindrical surface when one of the diagonals of the indentation is oriented at an angle of 45° (@) and parallel () to
the cylinder axis on the ratio d/D. Table data (points) according to Table 2 (Table B.4 (a) and Table B.6 (b) in [5]),
their interpolating power trend line passing through the value K = 1 at d/D = 0, its equation and reliability of R* ap-

proximation
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Figure 3 — Dependence of the correction factor K when measuring HV hardness on a convex cylindrical surface with
one of the indentation diagonals oriented at an angle of 45° («) and parallel (b) to the cylinder axis on the ratio d/D. Tab-
le data (points) according to Table 3 (Table B.3 (a) and Table B.5 (b) in [5]), their interpolating power trend line pas-
sing through the value K = 1 at d/D = 0, its equation and reliability of R* approximation

The analysis of the results of statistical pro-
ces-sing of calculations of correction coefficients K
when measuring HV hardness by Vickers on a non-
planar surface presented in Table 4 showed that the
quadratic power functions (2)—(7) provide close to
“1” reliability of approximation of the tabulated
data [5] about the value K and not significant nu-
merical deviations in their calculations. These de-
viations do not exceed the units of the lowest digit
of the tabulated data [5] (see Tables 1-3) and are
more accurate than the tabulated data, because they
have less discreteness and better monotonicity (it
is clearly seen, for example, for d/D values, high-
lighted in Table 3 in bold type) of K(d/D) depen-
dences. In this connection, approximation of the
experimental data by polynomials of higher pow-
ers or by functions of another kind does not make
sense.

The calculation error is reduced in comparison
with the calculation recommended in the normative
documents due to the fact that the K coefficient value
calculated according to the standard method includes
the errors of the K coefficient representation for two
neighboring points of surface curvature in Tables [5]
due to the discreteness of their representation. When
calculating by the developed formulas (2)—(7), the
error in the value of the K coefficient calculated for
a particular value of surface curvature is averaged
over all n values given in the tables [5] for this type
of surface. That is, the error is reduced by a factor
of about \/n/2 as compared with the calculation by
the method [5]. This increases the accuracy of the
Vickers HV hardness measurement method for pro-
ducts with curved surfaces. This is illustrated by the nu-
merical data in Tables 1-3 and the following example
of using the method of calculating correction factors.
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The application of the formulas (2)—(7) to cal-
culate the correction factors K in measuring the
Vickers HV hardness on a non-planar surface is il-
lustrated by their definition for a convex cylindri-
cal surface of a wire 0.5 mm in diameter, on which
a hardening coating is applied. Suppose the HV
Vickers hardness measurements [5] on two parts of
the wire yielded average values of diagonals (di-
agonals are turned 45° relative to the wire axis)
of 0.0535 mm and 0.0585 mm, which correspond
to d/D values of 0.107 and 0.117 respectively. By
formula (6) we easily determine the values of cor-
rection factors K: they are equal to 0.94117 and
0.93599 accordingly. In determining the correc-
tion factors K by the standard procedure it would
have been necessary to use the values 0.100 and
0.109; 0.109 and 0.119, the corresponding values
of the correction factors 0.945 and 0.940; 0.940
and 0.935 (Table 3), to make the corresponding in-
terpolations, and to determine the unknown values
of K. The calculation result would have included
the errors due to the discrepancy between the tabu-
lated d/D and K values.

Thus, when determining the value of the correc-
tion factor K for the measured d/D ratio, which does
not coincide with the tabulated values, the calcula-
tion according to the developed formulas provided
a result more simple and accurate than the methodo-
logy regulated in [5].

Conclusion

Statistical analysis of correction coefficients K
in measuring HV hardness according to Vickers on
spherical and cylindrical (concave and convex) sur-
faces presented in normative documents in the form
of tables has given analytical expressions for calcu-
lating K in all analyzed cases. The sufficiency of use
of the quadratic power function for approximation
of the obtained dependences and the necessity of
fulfilling the physically justified condition K =1 at
zero curvature of the tested surface have been sub-
stantiated. The simplification is shown and the de-
crease in the error of calculating the K coefficients
according to the developed formulas is substanti-
ated in comparison with the obtained K value by
interpolation with respect to two neighboring table
values recommended in the normative documents.
It is reasonable to use the obtained expressions for
automatic calculation of HV hardness according to
Vickers on articles with a non-planar surface.
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