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The Analysis on the Error of Diverging Beam and Cylindrical Surface in
Holographic Interferometer for Measuring out-of-plane Displacement.

Young-June Kang”. Sang-Joon Moon**

ABSTRACT

Holographic interferometry is a useful whole-field nondestructive tesing method for measuring deforma-
tions and vibrations of engineering structure. In practical way most holographic interferometer uses a
diverging beam, a point light source. When an object is relatively small, the optical arrangement using a
collimated light source has no difficulty technically but for a large object the collimated beam connot be
applied anymore practically. In this paper we calculate the error of measured displacement from the sensi-
tivity vector dominated by the geometry of optical arrangement for holographic interferometer and show the
result with 2-D plots. A plane surface and a cylindrical surface were chosen as objects to be measured and
the results from the cases of a diverging and a collimated beams were compared and analyzed.

Key Words: Holographic Interferometry(Z2 18§ 3| 2F3¥), Sensitivity Vector(VZZEE), Deformations(# %),
Diverging Beam(£4H), Collimated Beam(Al54]), Cylindrical Surfaces(fEEH)
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Fig.1 Optical arrangement for holographic interferometry
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Fig.3 Optical arrangement for plane surface
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Fig.4 Optical arrangement for cylindrical surface
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Fig.6 Optical arrangement using diverging beam
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Table 1 Specification of optical arrangement

Distance 12 m
Incident Angle id
Object Width 03 m
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Fig.7 Photograph of optical arrangement
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Fig.8 Error distribution contours by computer simu-
lation on plane surface and collimated beam
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