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摘要 本文给出了各向异性板半无限裂纹平面问题的保角变换解. 首先, 简单介绍了各向异性板平面问题的基本理论. 随后采用

复变函数的方法, 通过引用适当的保角映射研究了各向异性板半无限裂纹平面弹性问题, 得到了各向异性板中半无限裂纹在任

意面内集中载荷作用下的裂纹尖端的应力强度因子的解析解. 最后,作为特例得到了当集中力作用在裂纹表面时的应力强度因

子的解析解,依此验证了结果的正确性. 结果表明该方法简单实用.
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Abstract： Conformal mapping solution of anisotropic semi-infinite crack problem is investigated in this 

paper. Firstly, the principal theory of anisotropic plate plane problem is introduced simply. Subsequently, 

elastic problem about semi-infinite cracks problem using the technique of conformal mapping with complex 

variable function method. The analytic solutions of the SIFs at the crack tip are obtained for anisotropic 

semi-infinite cracks with intensive loading at arbitrary point of the crack plane. Finally, a special case in 

point, The analytic solutions of the SIFs at the crack tip are obtained for anisotropic semi-infinite cracks 

with intensive loading at the crack surface. Thereby, the validity of results is verified. The results show 

that: the method is simple and practical. 

Key words： anisotropic plate   semi-infinite crack   variable complex method   SIFs   conformal mapping   

analytic solution   

收稿日期: 2011-03-28; 

基金资助:国家自然科学基金(A020317)资助项目.

引用本文:   

贾红刚,聂玉峰. 各向异性板半无限裂纹平面问题的保角变换解法[J]. 应用数学学报, 2013, 36(2): 243-248. 

Jia Honggang,Nie Yufeng. Conformal Mapping Solution of Anisotropic Semi-infinite Crack Plane Problem[J]. Acta Mathematicae Applicatae Sinica, 

2013, 36(2): 243-248. 

[1] 陈永刚,张少琴. 保角映射方法在复合材料断裂分析中的应用.太原科技大学学报, 2001, 22(2): 97-101.(CHEN Yonggang. Fracture Analysis of 

Orthotropic Composite Plate by Conformal Mapping Method. Journal of Taiyuan University of Science and Technology, 2001, 22(2): 

97-101) 

[2] 陈柱, 刘官厅, 关璐. 星形裂纹的应力分析. 力学学报, 2009, 41(3): 425-430(CHEN Zhu, LIU Guanting, GUAN Lu. Stress Analysis of Star Crack. 

Acta Mechanica Sinica, 2009, 41(3): 425-430) 

[3] 郭怀民, 麻桂英. 半无限裂纹问题的Westergaard应力函数分析.山东理工大学学报, 2010, 24(3): 1-5(GUO Huai-Min, MA Gui-Ying. Westergaard 



Stress Function Analysis of Semi-infinite Cracks Problem. Journal of Shandong University of Technology, 2010, 24(3): 1-5) 

[4] 高存法, 仝兴华. 含半无限裂纹的各向异性体平面问题的基本解.力学与实践, 1995, 17(5): 46-48.(GAO Cunfa. TONG Xinghua. The Fundamental 
Solution of Semi-infinite crack Plane Problems in Anisotropic Plate. Mechanics in Engineering, 1995, 17(5): 46-48)  

[5] 高存法, 岳伯谦. 集中载荷作用下各向异性平面内的椭圆孔或裂纹问题.应用力学学报, 1993, 10(3): 49-57(GAO Cunfa, YUE Boqian. Problems of an 
Elliptical Hole or Crack in an Anisotropic Plane under Concentrated Loads. Journal of Applied Mechanics, 1993, 10(3): 49-57)  

[6] 范天佑. 断裂理论基础. 北京: 科学出版社, 2003: 37-40(FAN Tanyou. Fracture Thoery Basis. Beijing: Science Press, 2003: 37-40) 

[1] 庞之垣. 两种介质各阶应力强度因子的直接积分表达(Ⅱ):一般情况[J]. 应用数学学报, 1996, 19(2): 263-270.


