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Abstract

The specimen materials used in this research is bimaterial. The static photoelastic experiment was applied

to them. And then the specimens used in photoelastic experiment were fractured under static load. The static

photoelastic hybrid method was introduced and it’s validity had been assured. The static photoelastic hybrid

method was applied to the Minimum Strain Energy Density Criterion, the Maximum Tangential Stress

Criterion and Mode Mixity. Crack propagation criterion by the static photoelastic hybrid method was

introduced and it was applied to the above various failure theories. Comparing the experimental initial angle

of crack propagation with the theoretical initial angle of crack propagation from the various failure criterions.

And then the optimal crack propagation criterion was suggested and it’s validity was assured.
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Fig. 6 Contour plot of & /o, o,lo,, 1, /0, obtained

from the static photoelastic experimental hybrid
method for isotropic/isotropic bimaterial (Epoxy/Al,
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Fig.7 Contour plot of ¢ /o, o,lo,, 1, /0, obtained

from the static photoelastic experimental hybrid
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Table 1 Initial angle of crack propagation in the isotropic/isotropic biomaterial with upper edge crack

Mode Calculated initial branched angle, 6, [°] Actual
Mixity initial
] 7 =0.000Imm 7 =0.005Smm r=0.0lmm 7 =0.05mm r=0.lmm angle

v MTSC | MSEDC | MTSC | MSEDC | MTSC | MSEDC | MTSC | MSEDC | MTSC | MSEDC
a/\:/=aO 3 56.03 68.22 23.22 59.50 59.49 60.50 60.49 69.75 65.25 73.50 61.50 58.91
a/vs/jo o | 6020 | 6822 2374 5757 | 5756 | 5744 | 5743 | 6405 6404 6815 6685 | 57.60
a/\::fO 3 55.87 62.12 62.11 51.73 51.72 51.39 51.38 60.60 60.15 66.49 66.48 51.43
a/vjiSO6 55.54 62.48 62.47 47.94 47.93 45.35 45.34 47.95 47.94 48.42 48.41 46.78

Note : MTSC = Maximum Tangential Stress Criterion

MSEDC=Minimum Strain Energy Density Criterion
7 EARES, #Adn 2o04nE ShET 59 olgete 7@ AW A48Y olE (MISO)
= A & F I HA WA YAEE o] 2(MSEDC) FolA T
Figs. 10 &} 11 & 2o 3t g0l Hl@a/w) 3t It %14 %27)7t%, aga g9 Aty
7F 03 3 06 1 A, 2F Amel dE dde] 7] Aol A FHEYEH SHIUATE o] &3
%ﬂ(ﬂ)oﬂ gk A K, (=0,Nm5a) = T BEeE Ee (Mode m1x1ty)(7)°] ( tan"[K /K]) o
AusE 4AgAGAATe BAS ek Aol T FES ek Holok Table 114 %+ 9)
th ddAsmel AR e 717 p )7t o] AA #E€AATEE =0.05mm € uj, F3}
SRS kT AR BOEL kxR B VEY AW Hybid Mo TR SHALS
A Z7Eke A B 5 9 o] &3k Hdl FA-EHolBMTSC)H HAadFdY
: 2] & o] 2 A e FAax = 7] 7}
Table 1S Epoxy/Aluminum 3 Epoxy/ Steel ©]& JE |2 (MSEDO)oA ¥ #dxds 2717

A2 247w 71&71(p)7h 600l ik
d7o] Hl(aiw) 0.3 I 0.6 21 F5-9 A4F Ako]A
gojzl A @) o Wigk v Ao AA 271 A
A7he, e A3 Hybrid o2 773 S48

@aw=03, 5 =734MPa  (b)a/W=0.6, 5 =536MPa

Fig. 8 Fractured specimens of epoxy/aluminum bimaterial
with upper edge crack( g = 60° )

@ a/w=03, 5 =1025MPa  (b)a/w=0.6, 5 =515MPa

Fig. 9 Fractured specimens of epoxy/steel bimaterial with
upper edge crack( g = 60°)
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Fig. 12 Variations of initial angle of crack propagation with
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