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Structural Static Elastic Flaws

PAN Xianyun, ZHOU Fenglin, WANG Jinyuan, YUAN Xiaohan, QIN Yu
( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: An analysis has been made of the static elastic flaw of the structure by using the dual reciprocity
boundary element method, with an exponential radial basis function adopted to interpolate and fit the physical force
term. With the help of its special solution in elasticity and the dual reciprocity technique, the volume fraction in the
original boundary integral equation is transformed into boundary integral, to be followed by an application of the
boundary element discretization technology to the construction of the linear equations with the displacement and
surface force on the boundary nodes as unknowns. Based on numerical examples, it is verified that the dual reciprocity
boundary element method is an effective numerical calculation method for analyzing structural static elastic flaws, with
its accuracy further verified by a comparison of the results with the finite element method software under actual working
conditions. The example results show that the dual reciprocity boundary element method is characterized with a high
accuracy in analyzing structural static elastic problems, applicable for a solution of the non-homogeneous problems with
domain integral terms in other fields.
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Table I Cube sampling point coordinates
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Fig. 4 Location distribution of cube sampling points
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Fig. 6 Cube finite element mesh model
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Fig. 7 Finite element displacement nephogram of cube model
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Table 2 Displacement results of DRBEM and FEM sampling points
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1 -0.005 25 -0.004 94 2.125 09 2.125 86 1.016 95 1.016 09

2 -0.005 28 -0.005 15 2.050 38 2.051 12 0.824 10 0.823 30

3 -0.005 39 -0.005 33 1.943 00 1.941 97 0.574 22 0.572 78

4 -0.005 62 -0.005 60 1.848 77 1.849 16 0.364 74 0.364 59

5 -0.005 86 -0.005 88 1.79571 1.795 86 0.241 89 0.241 91

6 -0.006 18 -0.006 23 1.751 22 1.751 15 0.127 94 0.128 14

7 -0.006 56 -0.006 64 1.715 47 1.715 22 0.018 78 0.019 16

8 -0.007 21 -0.007 34 1.678 12 1.677 86 -0.145 09 -0.145 57

9 -0.007 88 -0.008 07 1.659 46 1.658 92 -0.321 81 -0.321 17

10 -0.008 32 -0.008 55 1.656 39 1.655 85 —-0.453 86 -0.453 30

11 -0.008 74 -0.009 02 1.659 46 1.658 95 -0.602 20 -0.601 82

12 -0.009 14 -0.009 50 1.666 76 1.666 33 -0.770 89 -0.770 76
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