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Photoelastic Fringe Analysis for Accurate Stress Measurement
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Fig. 1 Optical arrangement of a circular polariscope

Z, 4 HE¥H V4 54 TaA A5
N o BUSA =AW ol uwa e
759 solg A¥Hoz F¥ 4 Aok

22 EiC| 2HY

Fig. 1 o] Yetd 7135¢9] ofzf Azl 2t Hy
B FF3 FHF(x &) Aol ZEE YW
o &, Byt A% #BIRY FHo] 90°, 9, &
Al 1 AHE I (first quarte-wave plate)?] 14 Z(fast
axis)©] 45°, R, , & A Al¥(stressed model)9]
HYF &Y Lg¢E 3ol a, g, A2 AEs
¥ (second quarter wave plate)®] 114 % o] ¢, 2182
A, © B¥¥(analyzen)d] FZo) 99 ZEE o
. Fig. 1914 FZ9] w3 225E o] v}
Foz TAHY Qo

48 WH7le dAlohul H(dark-field setup)
Fig. 1 oA ALgd 7128 olg3td P, Q..

90

R, 5, Quss A% 2ol Yed 5 9ok 99 =

32

F719] HiEZRE HAFVE 02 IAHANHE W,
A249 54 TYR] A4 (fractional fringe order) N

& g Hoz 7% 4 Yok

N=nt @

o
T

A9 2@2)lA nE& Fe T4 ZT™A A
oli “+7¢] JlZEe APwe AW gt &
EE £9 737 AAEY o8 HHE EY
(Tardy) A Holgtele, A5ol3t A zAe7HA] 3
g3 3% 5 At olHF BPYYPL HIYIE
Ay WP A EFF FAZUAE LAA
L F 94 948 AP FES ¥ AFwS
AANA A EE vy TR §ZEE
A W HAZEE EHUY F, AU 2AY
< H&73 4 (point measurement)l] <o},

2.3 Senarmont 2& Y

Senarmont R AHE MY AF s L(linear
polarizing arrangement)oll A & 79] 4 E3lgo] F
7t gejolt) Fig. 2 £ Senarmont R FHo Al
He H3gey 723 vde Jehan g?

Polavizer

‘Quarter-wave Piate
(Y
Gy =g
.n’é’%'

Fig. 2 Optical arrangement for Senarmont compensation
method

Aol F38 whgko] JALFe HFZo] 4503
Aol Qo) ol RE HAUWL &Hsuz I
T AAAA 45°%HE FAH o T YujEr =
§}. Senarmont B3P UwhAHQ TR @A
< o9 4 3)F Zo.

N=ni'£
T

&)



Held  F3ALEHIR] A4 A A3n

durd oz Feyd HEYCAA A= g 3
oz HF3 ZAJY £ g} ol 2 5F A
Fx71 3/180=0.02 T Ao HF3tE AL 2oy
Eia=3

24 SM Z2IX| S4H
2y HGTlol A BRI BFE Alold UE

FHe 4 E3EE BFF 45° TAANZE W
TA ZJAZE Jebe hrjoke}l WAjer wfd
FHZEEH F oY ZAXE & F Uk oE
F Mg EdA JdHeEREH F4d
I A A (multiplied fringe)& & 4 YT}
Iy =|I, = 1| = 4cos(2V)| @)
QM Aol A
D FAE ZYA PR
D Aok Mg Y] ZRA FAE
D gAloR Hlde] TR FHE
e A @A [,=0 o H7 dsiME
cos(aV)=0 ol =HoJof Frh o] FHoA
N=Q2n+)/4°12 n=0,1,2,--- olojof o}
Z, 439 A7Y BE A" AE N=0, 122,

1, 32, 2, 5ol FAZAX G ALY 7}
Aol Ueido. ey 2 @) 98 Fald
TR ME N =0, 1/4, 2/4, 3/4, 1, 5/4, 6/4,
LM 4 A FoE ndglz Jdgun
2019} T FA A Jot

2.5 ZEIX| MMAHE|
FEA ZYA Y
HAL FAAYAA
7 A2 M (edge
7tzke] g
operator)&  AH&-3h
AdTozR, w3
ek ol

A 24 3 2] (fringe
dryo s

sharpening)
defA e

detection)®  f-A}aT}
Y UE AR} (gradient
FEe Wz wEgs
A B AAMRrE
asy,  EFEAd TIA9
AdAEle FZ=E7 HY HA7t He
AHE ALty di&o] 7Hdate] g A
oS A dwgelsdr @ o Yok
a2 YAE WE] F(sum of gradient vector)?] BA
g A ) Fol  FealEte e
TJAE MM E Yk’

.
=

=
s

o
=

33

A G)ERE dalol wldel 9F HP|HA
BF3E7t A HAFE  (local minimum)ol A&

Aatg ZAR (N =1, 2, 3, .} Hi, &
Az (local maximum) oM WA ZTIX
(N =172, 32, 52, .)7} Bt} @by Az |
A FFeERE wAsd ZIX AXE
A3 #dd ¢ Ut
+2V
T=A 1_|__"_g %)
V. |+3]v,|
o Aol A
T . Adxeld 4o F4=
A uaRds
V,: x3%e 2dYydE HEA4E
V,: yiEel 2dHAE qEAE

2.6 4-CHA gl 4ol SH

ZYA Yol FHE Fig | F Fol WA
F5E £A% (By)el, A1 AR TR 12ES

FHFOERY 45° (Q,,), AEe SAZ £4
%OQ-‘%H aZdE (R, ;) A 2 A2 1%
#HEoRE g9 ZE(Q)), 2R AP
%4 so| 242025y 99 4%(4,) AA
o gEgol Ye W, FFWoHE UL wo
A7), & % A% T 0ge 25 2o

I = K[1-5in2(8 - §)cos § - sin 2(¢~ @) cos2(0 ~ g)sins]  (6)

Table 1 Optical arrangements and their intensity
equations for 4-step phase measuring method

No. Arrangement
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Table 2 Optical arrangements and their intensity
equations for 8-step phase measuring method

No. Arrangement Output Intensity
1| BoQusResQasAus I, = K(1+ cos 2asin §)
2 | PuQusR.sQ-ss4ss | I, = K(1-cos2asind)
3 | BoQusRusQ sy I,=K(1-cosd)
4 FaoQusRy s0us 4 I, =K(l+cosd)
5 | PuQusRasCods I, = K(1+sin2asin §)
6 | PolusR, 050450 I, = K(1-sin 2a sin §)
7 | PouQusRusCodis I, = K(1-cosd)
8 | FaolusRasCo0dss I, = K(1+cosd)
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Fig. 17 Comparison of isoclinic angle distribution of
curved beam plate along line B-B indicated in
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