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Combined color imaging with phase shifting, a technique named five-step color phase shifting
(CPST) is presented to determine principal direction angle and the whole-field single isoclinic phase map in
the range of [0,#/2]. A digital camera recorded five isoclinic color images coupled with isochromatics

from a plane polariscope with five different settings, respectively. The unloaded light intensity image is

introduced to operation. For knowing the accuracy of the CPST influenced by the different error sources,

results. Experiments have been carried out with the simulation of a circular disk under diametral
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technique (PST)

compression and some actual applications. This technique utilizes white light, which avoids undefined
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such as measuring intensities errors, orientation errors, and especially the initial stress errors, methods
stress analysis and structural strength design.

are given to analyze and estimate the influence of the different error sources on the final calculated isoclinic

—

isoclinics near the locations where the isochromatics exist, and will have active effect on experimental
=

photomechanics; image processing; digital photoelasticity; isoclinics; phase-shifting
] NS 2% 5 SR A B A 1Y AR BB P 4R
BRCBRL A (Y SR LR 5 3 A AT 0 2 3 AT TR R 1 X R 2

E-mail; leizk@163. com

* B K B8RP 4 (10232030) ¥ BEE.
Weks A 8. 2002-10-28

— EREDCHEN Wi R ce. & TitE
HUFNE R AL B 4 AR B PR K (7R X — B L BUR T
VLSRN . BUR A TSR (2] B 3 (PST)
RIBH B AR N AR R 43
Y ORI~ 7EMR R S5 (L 28 B B oR 4R 7 T LU 3¢
Y T 7 8 B 2 S Lk 07 T 16 77 8 T PR SF )
KB ZBLREEULBEFRROEE. T



2 ERWE. BPOLHEF LR OMBIERHENA 163

(L1 J00) 575 e R AR » SR P €% 4 1) 44 7 5 T 2R BB 5%
— ML (BTE 1 HAFBLMHE, K0 XS A
Rt — k. Mo, SCIR[12~ 14 X AR L IR 22 A
BEHEAT TRV B TR @B R AL B B AR LR B9 T
e 2R SCHR Y S 42 5 07 1] ) A9 D L B R A
ik (CPST) 38 2 %€ B3R 22 0 A7 A 52 B IO T » 3R BH
A7 BRI LSRR S IR AT AT

2 FAEH

B IR TS E T 1 B B9 — B T 3R Ot 39
HH PR B AR T DA i B O i o BT B O —
fotimREX N

YA

Fig.1 A plane polariscope in which the polarizer and the
analyzer are kept at arbitrary angles of « and g,

respectively
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Fig. 2 (a)~(c) phase map of isoclinics calculated by Patterson and Wang's PST. Five-step PST and CPST respectively,

(d) theoretical phase map of isoclinics
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Fig. 3 (a) Error phase map of isoclinics when the error percent in measuring intensities is {; =& =0. 1, (b) error curves of

principal directions along the horizontal line (y=12. 5 mm) across the middle point of a half-upper disk under

diametral compression when ¢ = 0. land & =0, 0. 05and 0. 1 respectively , ( ¢) isoclinics in steps of 1 0 ° when

§1=§2=0.1
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Fig. 4 (a)~(d) Phase maps of isoclinics when Aa (A is +2° respectively, (e)~(h) isoclinics in steps

of 10° corresponding to (a) ~(d) respectively
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Fig.5 (a)~(e) Phase maps of isoclinics when e=0. 05 and K=—0. 001, —0.005,0,0.005 and 0. 01 respectively,

(f) ~(j) isoclinics in steps of 10° corresponding to (a) ~ (e) respectively
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Fig. 6 Isoclinic phase maps of a circular disk under diametral compression by PST represented in 256 grays by
monochromatic light (a) and white light (b), and (c¢) comparison of the theory with the calculated values by CPST
along a horizontal line y = 1 2. 5 mm across upper half of a disk whenloadis68. 6 N,215, 6 Nand313. 6N,
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Table 1 Comparison of isoclinic angle phase map calculated by different methods for three models

Patterson and wang’s method Five-step monochromatic PST Five-step color PST

Diamond under
diametral compresion

Sling hole pulled
by a pin

Trapeziborm 3-D
dam under
water press
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