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Measurement of Out-of-plane Displacement in a Spot Welded
Canti-levered Plate using Laser Speckle Interferometry with 4-step Phase
Shifting Technique

Tae Hyun Baek*, Myung Soo Kim**, Eui Gyun Na*, and Seung Ki Koh*

ABSTRACT

Electronic Speckle Pattern Interferometry (ESPI) has been recently developed and widely used because it has

advantage to be able to measure surface deformations of engineering components and materials in industrial areas

with non-contact. The speckle patterns to be formed with interference and scattering phenomena can measure not

only out-of-plane but also in-plane deformations, together with the use of digital image equipment to process the

informations included in the speckle patterns and to display consequent interferogram on a computer monitor. In

this study, the experimental results of a canti-levered plate using ESP1 were compared with those obtained from the

simple beam theory. The ESPI results of the canti-levered plate analyzed by 4-step phase shifting method are close

to the theoretical expectation. Also, out-of-plane displacements of a spot welded canti-levered plate were measured

by ESPI with 4-step phase shifting technique. The phase map of the spot welded canti-levered plate is quite

different from that of the canti-levered plate without spot welding.
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(a) normal cantilever
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Fig. 11(a).
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(b) spot welded cantilever
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Fig. 11(b).
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Fig. 13 Displacement distribution obtained from

theory and phase shifting method along line
A-A of Fig. 8.
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