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Abstract

Photoelastic experiment has been used to analyze stress of structure and stress in the vicinity
of crack tip etc.. Model experiment such as photoelastic experiment has been restricted by
problem of residual stress in the photoelastic model material. They are generated by molding,
cutting and time effects etc.. They produce some errors in the results of photoelastic experiment

data. In this paper, stress optic law considering residual stress already developed by authors was
applied to the stress concentration problem and fracture machanics. Although the specimen was
bad with residual stress, we could obtain good results by using the stress optic law considering

residual stress. It was found that the stress optic law of photoelastic experiment could be applied

to the stress analysis of bimaterial.
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Fig. 1 Stress components around a hole of plate

under tensile load
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Fig. 5 Photoelastic fringe patterns of the plate with a hole, with residual stress under tensile load
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Table 1 Physical properties of the upper material and the lower material

The parts of specimen Stress fringe value Young’s modulous Poisson’s ratio
parts of spec f(kPa-m) E(MPa)
The first molding(upper material) 11.66 3400 0.39
The second molding . 121 3342 0.40
(lower material)
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(a) 6o=0 MPa

(b) 6o=1.437 MPa
Fig. 15 Photoelastic fringe pattern in the vicinity of crack tip under tensile load
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Table 2 Stress intensity factors of specimen with

residual stresses

The parts of specimen Ki/K, | Kii/Ko
479 MPa | 1.094 0.102
Upper part| 2.88 MPa | 1.035 0.154
1.44 MPa | 0.982 0.173
Eq.(1)
479 MPa | 0.918 | —0.193
Lower part| 2.88 MPa | 0.819 | —0.228
1.44 MPa | 0.794 | —0.242
Upper part 1.133 0.043
Eq.(6)
Lower part 1.151 0.010
Feddersen’s results 1.112 0
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