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GSIF calculation. Thus, Ks can be evaluated from the 
following equation. 
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5. Conclusions 
 

In the sequel to the previous work of an asymptotic 
analysis of a bonded contact between a wedge and a 
half plane (two bodies in contact) [1.2], a frictional 
contact problem of three bodies mutually contacted is 
considered here to simulate a further actual contact 
configuration of a cracked pellet and a cladding tube in 
PCMI. As a first step, a corresponding eigenvalue 
problem is formulated and the behavior of the 
eigenvalues is investigated in this work. The case of a 
90° pellet crack is analyzed as a plausible example. The 
results are summarized as follows. 

 
1) The number of eigenvalues associated with the 

stress singularity (i.e., eigenvalues less than unity) 
varies depending on the coefficient of friction, fc. 
There is one eigenvalue when 0 ≤ fc ≤ 0.9 but two 
eigenvalues appear when -0.9 ≤ fc ≤ -0.1. 

2) In the PCMI condition, a positive fc is thought to be 
applied to accommodate the pellet expansion. This 
results in the corresponding asymptotic stress field 

having the form of ( ) ( )θθσ λ
ijsij frKr s 1, −= . 

3) The spatial variation of fij(θ) of the stress equation is 
provided which will be used for a finite element 
analysis to calculate the generalized stress intensity 
factor. 
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