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A Study on the Measurement of In—plane
Deformations by using Electronic Speckle Pattern
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<Abstract>

In-plane ESPI(Electronic Speckle Pattern Interferometry)was devised
to measure in-plane deformation and rotation of a specimen with laser in
this study.The conventional measuring methods of surface deformations
such as the strain gauge have many demerits because they are contact
and point-to-point measuring ones. But that ESPI is noncontact,
nondestructive and whole field measuring method can overcome previous
disadvantages. We used ESPI which is sensitive to in—-plane displacement
for measuring in-plane deformations of a disk. First of all, the system
calibration was done due to an in-plane rotation before getting
deformations of a disk. Finally we showed good agreement between

theexperiment results and those of the FEA(Finit Element Analysis).
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Fig. 2 The axial displacements of disk for 3-D analysis
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(a) Dnstribution of in plane displacement
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(b) Distribution of in—plane stress

Fig. 4 (a) The distribution of in-plane displacement
and (b) the distribution of in-plane stress with
stress concentration around a hole in a specimen by

finite element analysis
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IFig. 5 Schematic of the laser interferometer used in

the ESPI and image acquisilion system
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(c) 3-D plot of fringe

Fig. 9 The results of a deformed specimen with a
Fig. 7 Demodulation for fringe of a disk central hole; (a) the phase map of fringe, (b) the
unwrapping image for quanlification and (c) 3-D

plot of fringe with 4.5 (m displacements
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