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The Energy Release Rate of the Two Dimensional Cracked Body
Under Thermal Stresses, Body Forces
and Crack-Face Tractions
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Abstract

Under general loadings, including body forces, crack-face tractions and thermal loading, the
energy release rate equation for a two-dimesional cracked body is presented. Defining the virtual
crack extension as the variation of the geometry, the equation is directly derived by a shape
design sensitivity of the potential energy. Although the form of the derived energy release rate
equation is different from other researchers’s results, the three example show that the former is

exactly the same as the latter. However, the final integral equation do not involve the derivative

of the displacement on the crack surface and crack tip region, therby improving the numerical

accuracy in the computation of the energy relase rate. Moreover, as it was derived from the

governing equation including non-linear elasticity without special assumtions, the energy release

rate of a elasto-plastic fracture can be obtained and any numerical stress analysis method can be

applied.
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Fig. 1 Modeling of crack extension
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(a) Geometry of the body and crack tip coordi-
nate system
(b) Subdivision of body into three regions

Fig. 2 The configuration of the cracked body
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