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Abstract : The prevention of the disastrous destruction in the spacecraft due to impact consists of the
selection of the cracked elastic body with semi-spherical cavity (short for the crack problem with surface
flaw) and numerical analysis of the stress intensity factors( SIFs), which is a critical parameter in the a-
nalysis of a cracked body. Based on study on the surface crack in existence, this paper introduces selec-
tion and analysis of the relevant models by FRANC3D which is a fracture analysis software developed by a
fracture investigation group of Cornell University( CFG) ,and concludes that the cracked body can be ac-
cepted as infinite or finite. The stress intensity factors( SIFs) in the crack front decreases with the increase
of the distance from the upper free surface regardless of the cracked body type(infinite or finite).
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Fig. 1 Calculated model
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(1) R/t=0.1,R/W=0.1 H R/H=0.1,

(2) R/t=0.2,R/W=0.2 H R/H=0.2,
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Fig. 2 Element pattern of surface crack body
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Fig. 3 Element pattern of crack surface
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(1) R/t=0.125,R/W=0.2 H R/H=0.2,
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(2) R/t=0.2,R/W=0.125 HE R/H =0. 125,

(3) R/t=0.2,R/W=0.2 HR/H=0.2,
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Table 1 Computed K., of three selected models and their
relative errors

20/ BERI(1) BIR(2) BEQ3) BEVP REW
0 1.378  1.366  1.383 0.351 1.222
0.125 1.223 1213 124 0.159 0.912
0.250 1.178 1.169  1.180 0.160 0.951
0.375 1161 1.152 1163 0.167 0.951
0.500 1.152 1.143 1154  0.167 0.920
0.625 1.145 1137  1.147 0.163 0.888
0.750 1.139 1131 1141 0.159 0.863
0.875 1135 1L127 1136 0.153 0.846
1.000 1.131 1123 1.133 0.150 0.839
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Table 2 Calculated Ky,, for ratios of R/r

Rir Kovm Kova! Ksea Rir Kove Kove/Ksca
550 1.263 1.010 1.80 1367 1.093
400 1269 1.014 1.60 1.342 1.073
3.00 1289 1.030 140  1.280 1.023
250 1317 1.053 124 1.186 0.948
200 1.383 1.106 1.20 1.186 0.948
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Fig. 4 Variations of K.y, with ratios of a
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Fig. 4 Friction exerting character curves of every soillayer
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