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Abstract : Fused silicon and high-hardness GCr15 steel were tested according to the criterion of 1SO 14577-1
Metallic material s Instrumented indentation test for hardness and materials parameters-Part 1: Test method which
issued in 2002. Three equipments which were M TS nanoindenter , HYSI, CSM were used to test some parameters.
Repeatability and reproducibility were adopted to show the precison of nanoindentation test result.
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Tab. 1 Sample parameter

) /mm Ra M m

S02-1X $10x5 0. 006 0.18
STEE -1X GCr15 22 x22%x7 0.008 0.25
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Tab. 2 Uniformity of hardness and modulus

'/ GPa s ! % /4 s? /145 S F F(0.05 4 145
71.4 0.40 0.56 0.533 0.152 0.012 0.48 2.37
GCri5 238.1 8.50 3.57 1 658.933 28.516 54.317 7.75
9.5 0.07 0.73 0.017 0.005 0.000 0.47
GCri5 9.5 0.16 1.70 0.292 0.020 0.008 2.03
S /145 3
, F(0.05 4 145 F , Tab. 3 Experiment general Stuation of labs
’ F:
(S 14/ (S 1145 MTS 36
, F HYSI 36
< Fo.05 .4 145 , MTS 30
5% « )
95 % 863 CSM 16
, 2 . cos €K
MTS 10
,GCr15 ()
[2]
1SO 14577-3 2002
( ) |
<2%,GCr15 3]
! Xp , Vp:Xp';, Vo] >3S ,
! Xp , 5
, GCri15
Sk 4
_1
: Sh=""(s"/ 4 [4]
4- §/145), Sh<S /145
, Sh>S /145 '
2 Si ¢ ’
, GCr15 '
, GCri15
2 , 5
5
4 5 o
5 ( 3) X1 X5, S S,
1SO 14577-1 2002 (GCr15 {m ) % E(X” - %)?
) 10 36 , S = T = T
Berckovich , 2m [\]z no-m iz no- m
95 %

r=2.2s =2.83s,
N :iini ,j:iini;i/iini , Qu :iini (7(| -
. 75 .



4

Tab. 4 Calculate datas after samples measuring

| GPa ! %
STEEL-1 224.7 3.76 1.67
SO-r1 68.8 0.47 0.68
STEEL-2 255.8 14.27 5.58
9022 73.5 0.84 1.14
STEEL-3 239.0 6.53 2.73
9023 71.1 0.41 0.57
STEEL-4 273.7 4.22 1.54
904 74.7 1.65 2.21
STEEL-5 266.7 2.79 1.05
905 72.9 0.41 0.56
STEEL-1 9.1 0.10 1.11
S0-1 9.2 0.10 1.11
STEEL-2 10.9 1.06 9.77
9022 10.0 0.25 2.51
STEEL-3 9.6 0.24 2.44
9023 9.8 0.09 0.92
STEEL-4 9.5 0.20 2.09
S04 9.9 0.18 1.82
STEEL-5 9.3 0.06 0.65
905 9.4 0.05 0.58
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Tab. 5 Repeatability and reproducility of fused slicon and steel GPa
X s? S xi X Sr r X %  Sw R R X%
1 68.8 0.221 0.007 71.7 0.802 2.27 3.17 2.460 7.31 10.20
2 73.5 0.697 0.011
3 71.1 0.164 0.006
4 74.7 2.719 0.022
5 72.9 0.170 0.006
1 9.2 0.010 0.011 9.7 0.162 0.46 4.74 0.358 1.14 11.75
2 10.0 0.063 0.025
3 9.8 0.008 0.009
4 9.9 0.032 0.018
5 9.4 0.003 0.006
GCr15 1 224.7 14.106 0.017 246.3 8.615 24.38 9.90 21.371 60.48 24.56
2 255.8  203.713 0.056
3 239.0 42.655 0.027
4 273.7 17.799 0.015
5 266.7 7.791 0.010
GCr15 1 9.1 0.010 0.011 9.8 0.580 1.64  16.73 0.978 2.77 28.27
2 10.9 1.123 0.098
3 9.6 0.055 0.024
4 9.5 0.039 0.021
5 9.3 0.004 0.007
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