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This paper presents a study for calculations of the fundamental solution of piezoelectric

materials. Two kinds of representation for the fundamental solution have been presented

so far, the representation by an integral along a unit circle and the explicit one derived

by means of evaluation of residues. In this paper, computational efficiency and accuracy

of each representation are discussed through some numerical demonstrations.
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Fig.1 Geometrical relation between x, e, d and n
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Fig.2 A rectangular parallelepiped
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Fig.3 Optimized Fortran program list automatically gen-
erated by Maple V

Table 1 Relative error of Ux p for an isotoropic material

Points=10 | Points=12 | Points=14 Explicit
Ui, | 1.262E-09 | 5.195E-13 | 0.000E-00 || 5.409E-14
Uiy | 1.618E-08 | 6.656E-12 | 7.158E-15 || 2.410E-13
Usz | 3.518E-09 | 1.449E-12 | 2.386E-15 || 3.788E-14
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Table 2 Relative error of Tk p for an isotoropic material

Unit circle | Explicit solution
Ty, | 1.1198E-14 3.9413E-08
Ty, | 1.1554E-14 2.2473E-07
T7s | 7.4110E-15 8.6855E-08
T55 | 2.7360E-15 8.0827E-08
T35 | 0.0000E-00 2.0612E-08

Table 3 Relative error of U p for an anisotoropic material

Points=14 | Points=28 | Points=56 Explicit
Ui | 5.602E-06 | 8.630E-08 | 4.780E-15 || 4.780E-15
Uy | 1.066E-02 | 9.906E-05 | 3.670E-12 | 7.231E-12
Uss | 1.365E-03 | 2.157E-08 | 1.262E-13 | 2.252E-14
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Table 4 Comparison of computation time for an isotropic

material [sec]

Method Ukp Ukp and Tk p
Unit circle 0.11621 0.54981
Explicit solution | 1.7001 11.983

Table 5 Comparison of computation time for an anisotropic

material [sec]

Method Ukp Ukp and Tip
Unit circle 0.44995 2.1834
Explicit solution | 0.81640 5.8828

Table 6 Comparison of computation time for a piezoelectric

material [sec]

Method Ukp Uip and Tk p
Unit circle 0.46668 2.2833
Explicit solution | 0.96668 6.7334
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