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Propagation of 3D vertical crack on material interface and its
influencing factors
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Abstract When a 3D vertical crack propagates on the interface between bi—materials, there are three route choices. To study this
problem, a crack propagation model of the 3D vertical crack on material interface is established. A linear spring layer model is used
to simulate the imperfect interface and calculate the shear displacement and the shear stress along the interface. Then, the
distribution of the energy release rate is calculated along the edge of the crack. The influencing factors of route choices, such as the
crack length, the interface parameters and the elasticity modulus, are analyzed. It is shown that the interface shear displacement
increases with the increase of the crack length, which means that the interface slips easily. The larger the interface parameters, the
smaller the energy release rate and the interface shear displacement will be. In other words, the crack propagation through and along
the interface might be greatly hampered if the interface parameters increase. When the crack is in the harder material, it might
penetrate the interface and goes into the softer material easily.

Keywords 3D vertical crack; virtual crack closure technique; linear spring model; interface shear displacement; energy release rate
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Fig. 1 Fracture unit of 3D VCCT
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Fig. 2 Mechanical models
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Table 1 Effect of crack length on calculation results
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Table 2 Effect of interface parameters on calculation results
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Fig. 8 Effect of elasticity modulus on calculation results (E,>E))

BHIALRE/10° mm

40 80 120 160 200
PRI R/ MPa

(a) SIPIMIH

P
£
€
%
B
¥
b
qm
0 s ;
40 80 120 160 200
FARHIGHERE B/ MPa

(b) REEFEMZE

9 EMRENITESERIZM(E <E))
Fig. 9 Effect of elasticity modulus on calculation results (E,<E))
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