et etsl 20019 EASeUs =28 A pp. 108~113 KSME 015008

ESPIS o3 ME7] Ag 77 FxEe| wuas
Aol de dv

to

OlSHF Yl zee - &

1z
o

The Study on Measurement of In-Plane Dlsplacement in
Mechanical Structure applied to Washing Machine using ESPI
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Abstract

Recently, the mechanical structures applied to many industrial products, especially in
electronic products, appear to be miniaturized and complicated. This trend makes it difficult to
analyze the stress distribution of those mechanical structures and generates new challenges for
precise measurement of strain. Therefore, generally most of those cases largely depend on the
finite element analysis. But the development of optical metrology which has the capability of
non-contact, full-field and precise measurement makes it possible to solve these measuring
problems. Among the optical measurement techniques, the electronic speckle pattern
interferometry (ESPI) has been developed and considered as one of the most useful tools for
measuring displacement and deformation. But the shortage of recognition and difficulties of
measurement have limited its industrial applications in spite of its excellent capabilities. Therefore
in this study , in order to enhance the industrial application of ESPI, the measurement of
in-plane displacement of mechanical structure with ESPI , which is applied to washing machine
and cannot be measured by strain gauges, was performed. And the verification of validity of
FEA results was also done.
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Fig. 2 Schematic diagram of the optical system

used in measurement

Table 1 Specifications of measuring System

Specifications
DPSS CW Nd-YAG

Measuring system

Laser Max. Power : 500mW
CCD 752(H) X 582(V) pixel
Graphic board ATI 4MB
D/A-board CIA DDA 06

Frame grabber PCI image SG
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to the increase of applied torsional
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Fig. 7 In-plane displacement obtained by FEM
when torsional load of 300ksf - cm is
applied.
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