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Studies on Development of Optical Non-Contact Deformation and Strain Measurement Technique using Sequence Images.

by

Koji Yamaguchi

Abstract

There is a growing demand for developing non-contact and accurate deformation and strain measuring technique of structures.
Then, studies on digital image correlation technique, which can obtain the deformation of a surface by comparison of digital images
of the undeformed and deformed configurations, are presented in this paper. Since this technique does not need a complicated
optical system, the measurement can be performed easily. In addition, unlike other methods which utilize the interference of light
waves, phase analysis of the fringe pattern and subsequent phase unwrapping process are not required. Thus, applications of this
method to various problems can be expected. This paper presents the detail of the measuring technique and the results of behavior of
displacement of welded joints during welding and cooling. And the accuracy of the proposed measuring method system was verified
by the comparison with the result of thermal elastic plastic analysis.
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Fig.2 Basic procedure of digital image correlation.
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Fig.4 Experimental procedure.
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Fig.5 Distribution of displacement in y direction during heating.
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Fig.7 Distribution of displacement in y direction during cooling.
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Fig.9 Transverse shrinkage measured by proposed method.

X
%
mm) -
0.152 'I .
0.114
0.076
0038 (a) Measured by proposed method.
0
-0.038 |
—-0.076
-0.114 1
-0.152

(b) Analyzed by Thermal-elastic-plastic FEM.

Fig.6 Distribution of displacement in x direction during heating.
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by proposed method.
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Fig.12 Transverse shrinkage measured by
Laser Displacement Sensor.
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