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Strain Measurement from Holographic Fringe
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ABSTRACT
Strains in microstrain range are measured accurately by means of holographic interferometric technique. Holographic
fringes of the cantilever beam subjected to out-of-plane deflection and in-plane deflection respectively are obtained
experimentally. From these fringe patterns, 3rd order polynomial of displacements is induced using polynomial regression

method. And strain and stress distribution could be determined from the second derivative of this polynomial. These

results agree well with FEM.
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observation point(¥) via the object{O) changes as the object

is displaced from C to ¢’
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Fig.3 Schematic diagram of the cantilever beam
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Fig.4 Photograph of the experimental sctup

3.2 gt asiy

HMEd Jene ¥y, Wyg 294 FHHo2 A
AFEI7) SisA 8ol ANSYS-FEM Code® & ol &3tel
A& FATG AE¥ F¥ar ZDe SHELLE3R Atzde)
Plate(4-node elastic quadrilateral shel) @42 HF 2Hs9}
R2FE A7 UMY 2602 FHE Frz wdyFoh
ol B 179l aie Al & ZddAM X, Y, 24%9 ¥A
<% (translation)# R,, R,, R %% 3342 E(rotation) &
e 1) M 6719 AREE 2A gk 2l o
e dA9 FHzAR FYIA W9E nYARL. @
o, WUHHAE wejazugd g8 s HaHNAF
(Wea) 10 gm FAANFIE ol BaY 5L Ao o
T F,=0.03655 !, F,=0.91375 | 9 AFaEL 714

ne
TES

[e]
h oy
kil

A714, Ee EA9 @4AS, = 2x d4dEdE L
LAGLZRE nlo)A2uEE 8 (YR Aol

FAsnzt s FY9odM 2z AP mzwgst AR
BH-UYE BANE o83 WYFY BEE T B
Aol Andrgoz P Juud slsE $de) ¥ys
a3

-531-

4. Ao o ¥

Fig5a)s S8R9 Eddy z9gez Auxade
10 gm 710& W, Fighsbh)e Y#Foz HUAEE 10 um
7t9& W Figdd 4¥4XN2RH 9 3P ol

(a) out-of-plane (b) in-plane

Fig.5 Holographic fringe patterns caused by deflection
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Fig.6 Displacement contour from FEM
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