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Measurement of Isochromatic Fringe Distribution
of a TV Glass Panel by Use of Photoelastic
4-step Phase Shifting Method
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Abstract This paper presents the experimental results measured by photoelastic 4-step phase shifting method
for the isochromatic fringe distribution in a TV glass panel. In the conventional photoelastic method, the
isochromatic fringe orders are measured manually point by point. The 4-step phase shifting method uses four
images obtained from a circular polariscope by rotating the analyzer to 0° 45°, 90°, and 135°. In order to use
the 4-step phase shifting method, the elements of a polariscope should be aligned to isoclinic direction at a
point and/or along a line where isochromatic fringe distribution is measured. Experimental results obtained
from the 4-step phase shifting method are compared with those measured by the Senarmont compensation
method. Both results are well agreed. Then, isochromatic fringe distributions in the TV glass panel that is
heat-treated before and after are compared. Maximum and minimum isochromatic fringe orders in the TV glass
panel with before- and after-heat treatment are changed approximately two times.

Keywords: Photoelasticity, 4-step phase shifting method, Senarmont compensation method, Tardy compensation
method, Isochromatic fringe, TV glass panel
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Fig. 1 Optical arrangement of a circular polariscope
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Table 1 Polariscope configuration and output intensities of 4-step phase shift method

No. Arrangement Qutput Intensity Fringe Pattern

1 PyQuR, :Q A, I,= K(l—cos 8)/2 Circular Polariscope: Dark Field
2 PyQuR . sQ A | I;=K(l—cos2a sin 8)/2 None
3 PyQusR . sQ_55Axw I3=K(1+cos 8)/2 Circular Polariscope: Light Field
4 PyQpR, ;Q _5A 1| I,= K(1+cos2asind)/2 None
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Fig. 2 Optical arrangement for  Senarmont
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Fig. 3 TV glass panel before heat treatment (237)



H o2 @A S 2] A 25 A Al 1 & (2005 29) 5

& ek ol2XE WPy] WAE 0 HWshed
49 olHAE AGARS We (M) Lor, F
% (horizintal) a7 $3H= )
2 A9tk

Fig. 79] (@)} b)E AHEA T7479] dFo

@ 1,00 by I,(45°)

1
A ge PPERTERE =

2 40
ox.
)
I
Y

o ME
Og:_‘,‘

> o dy & do

Atk AE =9, Fig. 7
FAETL oA gkow, FRE B} 4
AN ThgAE] e s E7ige] weh Sz
A5 BRI F7HETh w1, Fig 7 (D)lAE 53
(© 15(90°) @ 1,(135°) weko g QR Esr AER ¥stown, FUE
239 27 me §AZAR A5 BER B}
Fig. 6 Isochromatic fringe shifted patterns obtained sttt ey, Figo 79 (a), (b)olA dd=r) 2

by rotating analyzer 4 A3 9dBPLndEll 3 AAD
°Q

F 5 e 292 2e VN A% 93
=94 #27) et Fg 79 @9 G)IA
AAAZ dEIA e AelNY BREE

Fig. 83} 2t}
250
Vertical
200
2150
z
2
=
(a) 0° polarizing axis il
50
a
0 50 100 150 200 250
Pivel Distarce
(a) Horizontal line
250
200
2 2150
Hozontal z
£
. B Bioo
(b) 90° polarizing axis -
Fig. 7 Isochromatic phase map obtained from four @
images in Fig. 6
0

0 50 100 150 200 250 300 350 400
Pixel Distance

Fig. 79 (a)& W33H(polarizer)e] HpZo] (° (b) Vertical line
o] $aiiolir, S (vertical) W] 94
o
S

)
=
2 AHRE ¢ Z(phase jump)7} Dojwt

o bt

Fig. 8 Light intensity distribution along horizontal
= and vertical line of Fig. 7



3T =
T

Fig. 113 2t} Fig 11011)\19Jr 2ol

6 WY, AEe, 2T
sHeE TV faddd Jveld Saxzgx 3} Senarmont R7PH¥} Tardy HIPHo] Mz & dX]
FE Rom F48Re W 1 vgelng 4z §¢ ¢ 5
A7 FHE AAH o AAse] gstel 2 407 E=UA olsgeEnE de =Y
4 o289 o ZAE F2% F AAHYE BEE B4E BXO|EZE Senarmont EIPHe] 9
3tATHS,8]. Fig. 9& FHZAAE 2mE F4F g S Blwsdly] Yt 3 9 FF A4
ol ol AdAzS 942 Fig 103 2t A& Fig. 12 (a), (b)o] EAJH P & QoA 23 st
Fig. 10014 Hog dzZ" RExe YA 244 Z(linear fitting)S A3}t Fig. 126]4 1S
= 1/4=0258 4 Ho ZA|gko] 1u¥kl AL 4 uke} o] BEA 4-GA Yol g %
g 4= gk 2 Senarmont RZHHe] &gt gy F dA
—g}_o_ p:]-o ?sL oh;}
Table 2 Isochromatic fringe orders measured by
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methods along the vertical line indicated in
Fig. 7.
. Fringe order (N)
Distance(mm)
Senarmont Tardy
0 0.16 0.165
20 0.16 0.165
40 0.17 0.17
60 0.17 0.175
Fig. 9 Two times multiplied isochromatic fringes by 80 0.18 0.18
use of Fig. 6 (a) and (c). 100 0.19 0.195
120 0.205 0.21
140 0.24 0.25
160 0.36 0.358
180 05 0.497
200 0.54 0.535
220 0.565 0.555
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