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Abstract

In this research, the relationships between static bimaterial constant and dynamic oscillation index are
studied. It was certified that static bimaterial constant has the same form equation as the dynamic
oscillation index. Bimaterial constant and oscillation index are increased with the increment of Young's
modulus ratio and approached to the some value. Isochromatic fringe patterns are slanted to the left
side with increment of bimaterial constants and oscillation index. Though patterns of stress components
in above the crack surface are similar to each other, their magnitudes are different a little. In the
ahead of crack tip, there are big differences in the isochromatic fringe patterns and their magnitudes.
The influence of bimaterial with Young's modulus ratio is bigger in the propagation crack than in the

stationary crack.
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Table 1 Comparison of bimaterial constants with
various Young's modulus ratios( E,=2GPa,

vi=v,=0.3)

Eo/E, tis pape! Sin’s peper®

1 0.0000000 0.0000000

2 0.0373060 0.0373060

4 0.0678545 0.0678545

10 0.0937743 0.0937743

50 0.1113720 0.1113720

100 0.1138170 0.1138170

1000 0.1160710 0.1160710

10000 0.1162980 0.1162990

Table 2 Comparison of oscillation index with

various crack propagation velocities

c(t)/Cr tF;ﬁSS url)tasplenr Deﬁg’ssm;tasapl)gr‘a)
0.1 0.0929762 0.0929762
0.2 0.0954043 0.0954043
0.3 0.0997602 0.0997602
0.4 0.1066140 0.1066140
0.5 0.1170570 0.1170570
0.6 0.1332870 0.1332970
0.7 0.1604890 0.1604890
0.8 0.2147980 0.2147980
0.9 0.4208910 0.4208910

E, =3.2GPa, v;=0.39, p, = 1316kg/m" (Mat. 1 :Epoxy resin)
E, = T0GPa, v,=0.33, p, = 2770kg/m® (Mat. 2 :Aluminum)
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Fig. 3 Static isochromatics and contours of stress components obtained from bimaterials
with changing Young's modulus (or static bimaterial constant)
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Fig. 4 Dynamic isochromatics and contours of stress components obtained from bimaterials
with changing Young's modulus (or dynamic oscillation index), <(#/C =0.7
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