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H. S. Lee(Chosun Univ.), K. S. Kim(Chosun Univ.), K. S. Kang(Chosun Univ.), H. C. Jung(Chosun Univ.),
S. P. Yang(Dong-A College)

ABSTRACT

The paper proposes the elastic modulus evaluation technique of a cantilever beam by vibration analysis based on
time-average electronic speckle pattern interferometry (TA-ESPI) with non-contact and nondestructive and
Euler-Bernoulli equation. General approaches for the measurement of elastic modulus of thin film are Nano
indentation test, Bulge test and Micro-tensile test and so on. They each have strength and weakness in the preparation
of test specimen and the analysis of experimental result. ESPI has been developed as a common measurement method
for vibration mode visualization and surface displacement. Whole-field vibration mode shape (surface displacement
distribution) at a resonance frequency can be visualized by ESPI. And the maximum surface displacement distribution
from ESPI is a clue to find the resonance frequency at each vibration mode shape. And the elastic modules of test
material can be easily estimated from the measured resonance frequency and Euler-Bernoulli equation. The TA-ESPI
vibration analysis technique is able to give the elastic modulus of materials through the simple processing of
preparation and analysis.
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Table 1 Natural vibration frequency of SCP1
Ist Mode|2nd Mode|3rd Mode [4th Mode

Frequency

(Hz) 588.33

93.88 1647.35 | 3228.10
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Table 2 Elastic modulus estimation of SCP1 (GPa)

n 4
n%oc(ije n?(;ge m(ﬁge mscige Average
R1 19525 1 195,59 1 196.01 | 19596 | 195.70
R2 203.46 | 203.41 | 203.24 | 202.97 | 203.27
R3 202.08 | 201.44 | 201.36 | 202.21 | 201.77
R4 204.15 | 204.15 | 202.49 | 203.20 | 203.49
Standard { 202.77 | 202.67 | 201.86 | 201.76 | 202.26
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Table 3 Elastic modulus estimation of pure copper
(GPa)

3rd
mode

107.86
107.01
100.23
101.58

2nd
mode

108.9
106.7
100.94
101.32

4th
mode

108.91
107.24
102.11
101.97

Average

SPi
SP2
SP3
SP4

108.55
106.98
101.1
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