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Development of nano-order displacement distribution measurement technique using
speckle interferometry under environmental disturbance

Arikawa, Shuichi
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A technique for displacement distribution measurement by speckle interferometry
which can be applied under the random vibration as environmental disturbances was developed. In this
technique, optimum images for obtaining interference fringes ware extracted from a large number of
speckle images captured at both initial and deformed states. A compact interferometer could be
constructed on a tripod, because a middle-crass power laser could be used in this technique. Random phase
stepping method was applied using multiple optimum images for each state. Bi-directional measurement was
Berformed using polarizations of the laser beams for each sensitive direction. By these technigues,

i-directional displacement distribution and strain components could be obtained under the environmental

disturbance. Therefore, it is expected that ESPI measurements are applied for various fields by the
developed technique.
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Fig. 1 Schematic of bi-directional
measurement interferometer
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Fig. 2 Bi- dlrectlonal measurement
interferometer constructed on tripod

@

@, () X

©, @ Y

(a) X,Camera X (b) X,Camera Y

(©Y,CameraX  (d)Y.CameraY

(e) X,Y,Camera X

(f) X,Y,Camera Y

Fig. 3
result

Polarization separation test

XY

e, (@

®

Fig. 4 (@) Y

=

a) Y component b) X component

Fig. 4 Phase map obtained by random
phase stepping method
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Fig. 5 Observed region around weld line
of compressor tank
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Fig. 6 Phase map obtained by proposed
technique
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Fig. 7 Strain maps by local least
squares

2
3

®)

500mw

() E P Chiang : ASM handbook Volume
17(1989)432, ASM International .
(2) S Yoshida, etdl.
20(1995)755-757.

(3) S. Toyooka, et.a. : Report of Cooperative
Research Center, Saitama  University,
2(2001)55-59.

4

6(2006)31-32.
(5) S. Arikawa, et. a. : Journa of Solid
Mechanics and Materials Engineering, 6-6
(2012)634-644.
(6) Z. Wang, et. a. :
(2004)1671-1673.

OpticsLetters,

Optics Letters, 29-14

S. Arikawa and S.  Yoneyama,
Bi-directional Displacement
Measurement by Speckle Interferometry
Immune to Random Vibration, Conference
Proceedings of the Society for
Experimental Mechanics Series 2015,
Advancement of Optical Methods in
Experimental Mechanics, Vol. 3, 2014,
89-95

S. Arikawa and S.  Yoneyama,
Bi-directional Displacement
Measurement by Speckle Interferometry
Immune to Random Vibration, SEM 2014
Annual Conference & Exposition on
Experimental and Applied Mechanics,
Greenville, SC USA, 2014

o
ARIKAWA Shuichi

40581781



