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Abstract: The stress intensity factor(SIF) is an important parameter which reflect the stress intensity at the tip of cracks. The study
of SIF has a certain significance for crack extension and failure of structure . Based on J integration theory, fracture mechanical be-
havior of eccentric compression thin-walled shuttle cylinder structure with cracks was studied using the finite element method. The
influence of load, crack lengths, eccentricity and tapering ratio on the stress intensity factor was analyzed numerically. The numerical
results show that the crack lengths, load and tapering ratio have significant effects on the stress intensity factors. Moreover, there are
three factors, i.e. crack lengths, load and tapering ratio, which influence each other. The calculation formula of stress intensity factor
of eccentrical compression thin-walled shuttle cylinder structure with cracks was proposed based on the numerical results. The results
were compared with the relevant stress intensity factors calculated by others and the comparisons show the feasibility of the calcula-

tion formula of stress intensity factor.
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Fig.1 Eccentric compression thin-walled shuttle cylinder
structure with cracks and its mechanics model
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Fig.2 cross section with crack
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Fig.3 The finite element calculation model of thin walled
shuttle cylinder structure
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Fig.4 The element division and integral path of crack
front
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Fig.5 The element of crack front before and after the im-
provement
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Fig.6 The relation curves of K- change along with load
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Tab.1 Comparison of this result with the result provided in Reference 10

é 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
ASfRK 0.970  0.981 0.991 1.001 1.012 1.022  1.033 1.043 1.053
SCER[101fRK 0.999 1.004 1.009 1.014  1.020 1.027  1.034 1.040 1.058
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Fig.7 The relation curves of K- £ change along with
eccentric compression
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Fig.8 The relation curves of K- £ change along with
tapering ratio
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