[#4¥}] (Journal of the Society of Materials Science, Japan), Vol. 60, No. 8, pp. 748-755, Aug. 2011

za
af

X

EROMEH ARSI T 2 AMEHEAGT 5
BAAIRMROEGIE D 1231 2 IR EREC

] REE b i BT
i RO - QR &= I 1/ I

Stress Intensity Factor of an Edge Interface Crack in a Bonded Finite Plate
under Arbitrary Material Combination Subjected to Tension

by

Xin Lan*, Kengo Micuvaka *, Yu Zuanc * and Nao-Aki Nopa **

Although a lot of interface crack problems were previously treated, few solutions are available under arbitrary
material combinations. This paper deals with an edge interface crack in bonded finite and semi-infinite plates under
tension. Then, the effects of material combination on the stress intensity factors are discussed. A useful method to
calculate the stress intensity factor of interface crack is presented with focusing on the stresses at the crack tip calculated by
the finite element method. The stress intensity factors are indicated in charts under arbitrary material combinations.
For small edge interface crack, it is found that the dimensionless stress intensity factors Fyand Fj are not always
finite depending on Dundurs’ parameters a and . In the present study, the variations of the dimensionless stress
intensity factors Frand Fiy are clarified under arbitrary material combination with varying the relative crack length
a/W. It is found that when a/W < 0.4 the value of Fyincreases with increasing o and when a/W = 0.4 the value of F;
decreases with increasing c.

Key words : Elasticity, Stress intensity factor, Fracture mechanics, Finite element method, Edge interface

crack, Semi-infinite plate
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(b) Edge interface crack in a bonded finite plate

(a) Edge crack in homogeneous plate and

subjected to tension (c) Edge crack in bonded wide plate.
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Table 1 Stress intensity factor of edge interface crack of

bonded finite plate. ‘
[K;+iKi =0 ma (Fr+iFp) (1 + 2ie)]
9 4 Fo F 7 Flf
G |w Ref 3) | Ref 4) | Ref §) [ Ref 6) | Ref 3) | Ref 4) [ Ref §) [ Ref 6)
0.1 0.986 | 0.980 | 0.982 | 0.986 | 0.005 | 0.005 | 0.004 | 0.005
0.2 1.005 | 1.005 | 1.004 | 1.005 | 0.009 [ 0.010 | 0.009 | 0.009
4 0.3 ]0.06778 | 1.036 | 1.035 | 1.036 | 1.029 | 0.014 | 0.015 | 0.014 | 0.013
0.4 1.086 | 1.084 | 1.086 | 1.087 | 0.017 | 0.016 | 0.016 | 0.017
05 1.158 | 1.160 | 1.159 | 1.160 | 0.020 | 0.022 | 0.020 | 0.021
0.1 0.943 | 0.941 | 0.938 | 0.944 | 0.008 | 0.008 [ 0.009 | 0.009
0.2 0.960 | 0.960 | 0.958 | 0.960 | 0.017 | 0.018 | 0.018 | 0.018
100 | 0.3 | 0.1138 | 0.990 | 0.988 | 0.989 | 0.988 | 0.026 | 0.279 | 0.025 | 0.026
0.4 1.032 | 1.031 | 1.031 | 1.032 | 0.032 | 0.036 | 0.033 | 0.033
05 1.096 | 1.095 | 1.095 | 1.095 | 0.039 | 0.043 | 0.040 | 0.041
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Table 2 Values of Fijomo for homogeneous plate.
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Fig. 14 (@) Fi/Fiomo vs. a/Wand (b) Firvs. a/Wwhen = 0.2.
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Fig. 18 (a) Fi/Finomo vs. a/Wand (b) Fyvs. a/W when = 0.45.
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Fig. 19 (@) Fi/Finomo vs. a/W and (b) Firvs. a/W for central interface crack.
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