ek A s e =8 A,

w4 712

=, +
o & o'

(200041 99 259 H -,

A25¢ A11E, pp. 1685~ 1696, 2001

1685

BT &l e

ol & &’
2001 9¢Y 1Y HAMEER)

An Indentation Theory Based on FEA Solutions
for Property Evaluation

Hyungyil Lee and Jin Haeng Lee

Key Words: Spherical Indenter (773 %A}, Effective Stress-strain Curve (Fr &3 H-HEFE J4),
Optimal Data Acquisition Location (& % 2}345%] 9] A]), Constraint Factor (7-4<172},

Strain-hardening Exponent (& 4 3}4]<), Yield Strain (FH5HYE
&} 4]), Deformation and Incremental Plasticity Theory (918 %

ZE Ao &

£), FEM (#3984
=)

Abstract

A mnovel indentation theory is proposed by examining the data from the incremental plasticity theory
based finite element analyses. First the optimal data acquisition location is selected, where the strain
gradient is the least and the effect of friction is negligible. This data acquisition point increases the
strain range by a factor of five. Numerical regressions of obtained data exhibit that strain hardening
exponent and yield strain are the two main parameters which govern the subindenter deformation
characteristics. The new indentation theory successfully provides the stress-strain curve with an average

error less than 5%.
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Table 2 Comparison of computed material property
values to those given

429/198 | 7.3/1.0 | 544 | 838

- 414/195 ' 3.4/2.6 L7.47 6.7

400/200
404/202 1.1/0.8‘ 104 | 40
———t

]
13| 400200 | 0.1/0.1 ] 13.1 | 08
200/200 192213 | 43/6.6 | 9.4 ) 6.0
- |
400/400 387/422 | 32/55 | 9.63 | 3.7
10
400/100 402/100 | 0.5/0.3 | 102 | 2.0
————— ’——-—“—4
800/200 i 798202 | 0.3/0.8
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