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Fig. 9 The reference (a) and deformed (b) image of the three-point bending experiment
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Fig. 10  Fringe order of the isochromatics observed in the photoelastic experiment
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Tab.1 The results of the photoelasticity method and digital speckle correlation method

A B C D E F G H I J K

DSC e. e 1929 | 1098 | 553 | 329 | 206 | 331 | 336 | 462 | 887 | 1157 | 216

P N 7.00 | 4.75]2.75]1.83]1.30 | 1.75| 2.00 | 2.00 | 3.50 | 4.83 | 1.50
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Tab. 2 The principal stress obtained by P-DSC HM (unit: MPa)

A B C D E F G H I J K

or | -0.80319 | -0.16284 | 0.09483 | 0.13598 | 0.12293 | 1.47490 | 1.17390 | 0.97275 | 1.01560 | 0.61103 | -0.16745

oz |-11.18760 | -6.07340 | -2. 88310 | -1. 64010 | -0.98659 | -0.31035 | -0. 63499 | -1.51770 | -3.76270 | -5. 62160 | -1. 33160

. o M el HEAN MPa
3

g T A B 5 ¥R A Rt L R SCE SR FH ANSY'S A BR T 0 M B 1 o S 6 AR R gk AT T35
R YR AR I DL K Aip 22 00 % R, B 1/2 P ISR R A7 115 M R 3445MPaL JARA R 0. 36, BT N
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Tab. 3 The principal stress obtained by FEM (unit: MPa)

A B C D E I G H I J K

or | -0.92831 | -0.15223 | 0.09005 | 0.12763 | 0.11493 | 1.38293 | 1.11017 | 1.03547 | 0.95031 | 0.57915 | -0.15778

o2 | -9.40791 | -6.39551 | -2.71924 | -1.55452 | -0. 92585 | -0. 29347 | -0. 60021 | -1.42259 | -3.55283 | -5.30129 | -1. 41531
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Fig. 11 Comparison between the P-DSC HM and the FEM results
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Tab. 4 The absolute and relative errors of the first principal stress
A B C D E F G H I J K
P-DSC HM | -0.80319 | -0.16284 | 0.09483 | 0.13598 | 0.12293 | 1.4749 | 1.1739 | 0.97275 | 1.0150 | 0.61103 | -0. 16745
FEM 0. 92831 | -0.15223 | 0.09005 | 0.12763 | 0.11493 | 1. 38293 | 1.11017 | 1. 03547 | 0. 95031 | 0.57915 | -0. 15778
#xtiR2E | 0.12512 | 0.01061 | 0.00478 | 0.00835 | 0.00800 | 0.09197 | 0.06373 | 0. 06272 | 0. 06469 | 0. 03188 | 0.00967
MXTRZE | 15.58% | 6.52% | 5.04% | 6.14% | 6.51% | 6.24% | 5.43% | 6.45% | 6.37% | 5.22% | 5.77%
F£o5 B FN L RIRE
Tab.4 The absolute and relative errors of the second principal stress
A B C D E F G H I J K
P-DSC HM | -11.187 | -6.0734 | -2.8831 | -1.6401 |-0.98659 | -0.31035 | -0. 63499 | -1.5177 | -3.7627 | -5.6210 | -1.3316
FEM 9. 40791 | -6. 39551 | -2. 71924 | -1. 55452 | -0. 92585 | -0. 29347 | -0. 60021 | -1. 42259 | -3. 55283 | -5. 30129 | -1. 41531
#XHRZE | 1.77909 | 0.32211 | 0.16386 | 0.08558 | 0.06074 | 0.01688 | 0.03478 | 0.09511 | 0.20987 | 0.31971 | 0.08371
MXFR2ZE | 15.90% | 5.30% | 5.68% | 5.21% | 6.15% | 5.44% | 5.48% | 6.27% | 5.58% | 5.69% | 6.29%
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On the Application of Photoelasticity-Digital Speckle Correlation
Hybrid Method in Separation of Main Stress Photoelastic Fringes

LI Bin' s YANG Guo-biao'?

(1. School of Aerospace Engineering and Applied Mechanics. Tongji University, Shanghai 200092, China;
2. The Paradigm Center of Mechanics Laboratory of the Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: Photoelasticity is an effective method for structure internal stress distribution study. and is
widely applied in engineering practice. Separation of principal stress is the key and difficult point in
data analysis. In order to achieve that, an additional fuction is necessary. In this paper,
Photoelasticity-Digital Speckle Correlation Hybrid Method is introduced to this problem. This method
has combined photoelasticity method with digital speckle correlation method. On the basis of theory
study. experimental system for Photoelasticity-Digital Speckle Correlation Hybrid Method were also
designed. Corresponding three-point bending experiment was carried out to verify the effectiveness of
this experimental system. This study may provide theoretical and experimental foundation for Dynamic
Photoelasticity-Digital Speckle Correlation Hybrid Method.

Keywords: photoelasticity; digital speckle correlation; hybrid method; isochromatics; separation of

principal stress



