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A Study on Measurement of Displacement Using ESPI Method in Square Tubes

C. J. Park(Chosun UNIV.), K. S. Kim(Mech. Eng. Dept., Chosun UNIV.),
H. C. Jung(Chosun UNIV.), H. S. Chang(Chosun UNIV.)

ABSTRACT

This paper proposes Electronic Speckle Pattern Interferometry(ESPI) for the quantitative buckling analysis of
square tube, which is unable to be measured with previous methods. The quantitative buckling analysis in elasticity
is important part to study strain-stress analysis of thick-plated tube and fatigue analysis. However, it is unsolved
problem with theory and previous experimental method. The merits of ESPI, Whole-filed measurement and high
accurate 3D-displacement measurement make it possible to determinate the buckling analysis in elasticity

quantitatively.
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Fig 1. Geometric configuration for in-plane
displacement measurement
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Fig. 2 Photography of experimental setup
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Fig. 3 Schemetric of measuring System
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Fig. 4 Geometry of tested specimen

Table. 1 Dimension of specimen

t (mm) | b (mm) | L (mm)
Type 1 1 25 180
Type 2 1 30 180
Type 3 1 35 180
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Table. 2 Mechanical properties of specimen

Aluminum alloys (6060-T$5)
Yield strength ( o,) 270 MPa
Young's Modulus (E) 72.1 GPa
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Fig. 6 Result of Compress testing

Table. 3 Comparison of displacement of y-axis

Unit (mm)
1 2 3 4 5
UTM | 1.2373 | 1.1250 | 1.2170 | 1.0498 | 1.1333
ESPl ] 1.1920 ] 1.1000 } 1.2700 | 1.0540 | 1.2280
Error(%) | 3.7 2.2 44 0.4 8.4
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