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A Study on Radial Electronic Shearography for Measuring

Amplitudes of Vibration of Symmetrical Objects

Young-June Kang* , Jang-Seob Choi** and Kyung-Wan Rho***

ABSTRACT

In this paper, a newly radial electronic shearography system was developed in order to study vibration
characteristics of symmetrical objects. We utilized the electro-optic holography theory for quantificational
analysis and a porror prism for shearing two images radially in this study. These image data obtained by
this shearography give us various distributions of the gradient of vibration amplitude, and they are useful
informations to study vibrational characteristics of symmetrical objects. Finally this developed system with

phase stepping and modulation was applied to fans and disks to inspect characteristics of the vibration and

the balance of symmetrical objects and obtained good results.
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Fig. 1 Schematic block for a radial shear interferometer
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Fig. 2 The optical arrangement of a radial shear interferometer
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{a) Experimental object

(b) F = 1045Hz () F = 395Hz

(d) F = 992542 (e} F = 1618Hz

Fig. 5-1 Fringe pattern for the vibration amplitude of a disk
excited by PZT
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() Experimental object with eccentric weight

() F = 1045Hz (c) F = 396Hz

() F = 925H (&) F = 1619Hz

Fig. 5-2 Fringe pattern for the vibration amplitude of a disk
with anti-vibration rubber of the 10g weight at right side
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{a)} Experimental object with cccentric weight

{b) F = 1045Hz © F = 395Hz

() F = 9325Hz (e) F = 1619Hz

Fig. 5-3 Fringe pattern for the vibration amplitude of a disk
with metal piece of the 8g weight at right side

(a) Experimental object (b) F = 968Hz

(c) F = 3345Hz {d F = 32828z

Fig. 6-1 Fringe pattern for the vibration amplitude of a disk
excited by exciter at center
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(b) F = 968Hz

{c) F = 3545Hz @) F = 8282Hz

Fig. 6-2 Fringe pattern for the vibration amplitude of a disk
with anti-vibration rubber of the 10g weight at up side

(b) F = 968Hz

(c) F = 3545z

Fig. 6-4 Fringe pattern for the vibration amplitude of a disk
with anti-vibration rubber at center
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(a) Experimental object (b) F = 068Hz

(c) F = 3545Hz (@) F = 282Hz

Fig. 6-3 Fringe pattern for the vibration amplitude of a disk
with anti-vibration rubber of the 10g weight at up side
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(a) Experimental object

(b) F = 90.2Hz (c) F = 355Hz

(@ F = 1188Hz . () F = 1830Hz
Yig. 7-1 Fringe pattern for the vibration amplitude of an

air-fan excited by shaker at center
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Fig. 8 Quantificatinal process of a disk image datum at 968Hz
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(a) Experimental object

) F = 90.2Hz (c) F = 359Hz

@ F = 118H; () F = 18308z

Fig. 7-2. Fringe pattern for the vibration amplitude of an air-
fan attached balancer
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