
 

Determination of K

Having known the K G relation the next question to answer is how to

determine K for a givenelasticity problem

Aeryn use stresses in front of the cracktop or the crack opening or

shearing sliding displacements behind the cracktip
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Then the rest would be to solve for y or from mixed boundarvalue

problem with given geometry and boundary conditions Accordingly we can apply

methods such as sentient transtm method
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let's consider the center crack problem again but solve it by transform method
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The solution can be written in the form
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To determine integration constants we need to obtain expression of stresses

and displacements in term of
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Once we know pix we can calculate pik and thenTij bij While

Pex 8 for 1k a p x for 1 1 9 is also part of the solution to

ensure v x 0 We then need expressions for w̅ and w̅ as well
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We are particularly interested in 6yyand v associated with which BCs are
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On the surface of y o we have
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We see therefore that the equations determining PCR are the dual integralgut
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The duel integral equations often in mixed PVP need to solved numerically in general



However for this problem we can make use of Busbridge's solution
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Sneddon showed the solution Page 424
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We then can calculate the stress intensity factor by
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For this problem the crack opening displacement can alsobe calculated by

considering the following problem

no Takingb o gives rise to a center crack

g 21
B

Eshelby The strain in an ellipsoidal inclusion

in an infinite matrix loaded at infinity
29

is uniform

From elasticity we know the stress
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Using strain continuity
conditions at the edge of the void we can determ

the strain in the void i e
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Then the displacement field of the void is
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The vertical displacement CoD on the surface F 4 f 1 where
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Now take b o Uy w̅ U O
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Then what about ke
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This is nice for a simple problem but whatabout more generalmethods


