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Analysis of exact solution on stress and displacement near the crack tip

XUE Jianyang, DONG JinShuang, SHANG Peng

(Xi'an University of Architecture & Technology, Xi'an 710055, China)

Abstract: In the fracture mechanics, the approximate solution is often adopted instead of exact solution on stress and displacement
near the crack tip to solve the variables. But in the process of solving the variables which rely on the exact solution can cause errors.
Based on the basic theory of fracture mechanics and the principle of the Westergaard’s function methods, exact solution on stress and
displacement near the crack tip was deduced beyond any angle. Take 6=7/6 as an example, the concretion formulas of the stress and
displacement near the crack tip beyond the three types of cracks have been calculated, meanwhile some characteristic curves, data
tables and approximate formulas have been given. The result show that the exact formulas can be used to precisely describe the stress
and displacement near the crack tip, reliability, and the precision can be effectively increased in the process of solving the variables

when the formulas are adopted.
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Fig.1 Coordinates and transformation of the crack
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Fig.2 Revision factors of the stress field for I-type crack
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Fig.3 Revision factors of the stress field for II-type crack
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Fig.4 Revision factors of the stress field for III-type crack
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Tab.1 Revision factors of tip displacement field for three different cracks as 0=m/6
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