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Fig.1 A typical loading-unloading curve of an elastic-plastic

material 10 instrumented sharp indentation
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Fig.2 Mesh design for finite element analysis

(a) overall mesh design for the Berkovich indentation calculations;

(b) illustration in detail of the arca that directly contacts the indenter tip
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an
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Table 1 Indexes of yield strength and tensile stress for different Al films in thickness
a,(/MPa
ty/pm x Pu/mN W, /(aN e+ m) ny
DE B % AEHMe%
1.0 1. 800 8.58 1,1106 0.0826 183.7 199.0 ’
2.0 1. 955 26.77 7.6969 0.0925 158. 8 159, 2 /
4,0 2.070 89. 56 53.381 0. 1030 133.6 126. 4 95. 45
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An energy method to extract the plastic properties of thin films on Si substrate

LIAQO Yan-guo' . HU He-ping' ?, ZHOU Yi-chun®
(1. School of Mathematics and Physics .University of South China, Hengyang 421001, China; 2. Key Laboratory
of Low Dimensional Materials and Application Technology of Ministry of Education,Xiangtan University . Xian-
gtan 411105,China)

Abstract; The finite element method (FEM) for elastic-plastic large strain was employed to study the in-
dentation of the different kinds of metal films deposited on Si substrate using a rigid Berkovich indenter. In
this paper, a new methodology to extract the plastic properties of metal films was proposed using energy
dimensional analysis and finite element computation, The calculated plastic properties are consistent with
the results measured by a uniaxial tensile test on an Al film deposited on Si substrate, confirming that the
energy method to extract the plastic properties of thin films is feasible.

Key words: finite element method (FEM); metal films; yield strength; energy dimensional analysis



