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MOTIVATION

Crack kinking methods are needed for propagation 
path modeling
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PREVIOUS RESULTS: ELASTIC DISLOCATION METHOD
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PREVIOUS RESULTS: MELLIN TRANSFORM 
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SUMMARY OF COMPLEX VARIABLE ELASTICITY METHODS

• Observe that stresses derived from Airy stress function naturally satisfy equilibrium

• Combine this with isotropic elasticity and strain compatibility to show that Airy is bi-harmonic

• We can use complex analysis to express a general solution to the bi-harmonic equation in terms 
of two analytic functions, from which we can derive displacement and stress
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COMPLEX STRESS FUNCTIONS FOR WILLIAMS EXPANSION
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CONFORMAL MAP KINKED CRACK FROM UNIT DISK 
INTERIOR
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STRESS FUNCTION FOR TRACTION BVP ON MAPPED DISK

• Traction or displacement BVPs on regions of the complex plane can be represented as a Hilbert 
problem

• Hilbert problems have known solutions in terms of an integral along the region boundary
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STRESS FUNCTION FOR TRACTION BVP ON MAPPED DISK
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CALCULATING KINK-TIP STRESS INTENSITY FACTORS
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• Noting power-law nature of integrand at end points, integral is approximated using Gauss-Jacobi 
quadrature
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RESULTS: PRESSURIZED CRACK TRANSFORMATION
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CONCLUSIONS

• Crack tip stress intensity transformations are presented in analytic form 

• Transformation of Williams expansion terms beyond T-stress are presented for the first time

• Transformation of pressurized crack and kink is presented for the first time
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