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Thermoelastic and Photoelastic Hybrid Stress Separation Measurement and
Its Applications to Fracture Mechanics

: Tékahide Sakagami, Shiro Kubo, Yasuyuki Fujinami and Yosuke Kojima
Graduate School of Engineering, Osaka University

Abstract: This papér describes an experimental study on full-field stress separation from thermoelasticity and photoelasticity measurements
and its application.to estimation of stress.intensity factor and the J-integral. Thermoelastic stress analysis (TSA) and photoelastic stress
analysis (PSA) have been developed as full-field visualization methods of stress distribution. Only the sum of principal stresses can be
measured by TSA, while only the difference of principal stresses can be measured by PSA. In this study, the hybrid stress separation
measurement technique using both of these methods developed by the present authors was applied for determining distribution of all
individual stress components in a center-cracked plate subjected to mechanical load. Stress intensity factor and the J-integral were
calculated from the stress distribution. It was found that these fracture mechanics parameters can be evaluated with good accuracies by the
present technique.
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Fig.1 Dimensions of specimen and
area for data acquisition
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Fig.2 Experimental result of stress distribution around
circular hole in plate specimen.
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Fig.3 A coordinate near the crack tip and J-integral path
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Fig.4 Dimensions of center crack specimen
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Fig.5 Experimental result of stress distribution in
plate specimen with a center crack.
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Table 1 Evaluation of stress intensity factor.

K ; MPa/ m) error (%) -
Experimental value 2.778 4.7
Exact value 2.653 : —
Table 2 Evaluation of J-integral.
J (/m? | Error (%)
Experimental (Path Integral) | 96250 | 002
Experimental (Domain Integral
Method) 94.96 1.36
Experimental (Near-Tip .
Exclusive Domain Integral 96.19 0.08
M ethod)
Exact value 96.268 —
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