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Measurement and Analysis of in—plane deformation
by laser interferometry

A SAMEEY o), ddE, ASHESH SH)
K. W. Rho, W. J. Ryu (Graduate School. Chonbuk Univ.)
Y. J. Kang, D. W. Kim (Chonbuk Univ.)

ABSTRACT

ESPI(Electronic Speckle Pattern Interferometry) is new optical measuring method to be able to measure
the surface deformations of engineering components and materials in industrial areas. Conventional
measuring method of surface deformation such as the strain gauge have many demerits because it is
contact and point-to-point measuring one. But ESPI that is non-contact, whole field measuring method
can overcome previous disadvantages.The speckle pattern to be formed with interference phenomena of
scattering light from rough surfaces illuminated by laser light have phase information of surface In this
study we used this interference phenomena and the phase shifting method to measure the in—plane
deformation, together with the use of digital equipment to process the information contained in the
speckle pattern and to display consequent interferograms. Finally we obtained good agreement between the
experimenta results and those of FEM..
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Fig 1. The optical arrangement of laser interfe-
rometer for measuring in—plane displacement
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Fig 2. Specimen geometry used for finite-
element analysis simulations of the experiments
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Fig 3. (a) the

displacement and (b) the distribution of in-plane

distribution  of

in—plane

stress with stress concentration around a hole in

a specimen by finite element analysis
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Fig 4. (a) the distribution of in-plane

displacement and (b) the distribution of in-plane
stress with stress concentration around a crack in

a specimen by finite element analysis
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Fig 5. Schematic of the laser interferometer used
in the ESPI and image acquisition system
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Fig 6. The results of a deformed specimen with
a central hole; (a) the phase map of fringe, (b)
the unwrapping image for quantification and (c)

3-D plot of fringe with 4.5 um displacements
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Fig 7. The results of a deformed specimen with
a central crack; (a) the phase map of fringe, (b)
the unwrapping image for quantification and (c)

3-D plot of fringe with 7.0 um displacements
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