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This paper presents a collocation method approach for time-harmonic analyses of piezo-

electric materials. A radial basis function proposed by Wendland is used to approximate

the field functions. The unknown coefficients are determined by solving a system of linear

algebraic equations which are obtained so that the approximated function satisfies the

boundary conditions at boundary collocation points and the govering equation at internal

collocation points. The numerical results for an orthotropic material and a piezoelectric
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material show that the present method is promising.
Piezoelectric Materials
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unit: [m]

Fig.1 Analysis model
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Fig.3 Collocation points on x2-z3 surface
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Fig.4 Results for displacement us along CD
Table 1 Elastic constants of anisotropic material
Ch1,Ca2 | 162.0 | Ci2 92.0
Ch3,Cas 69.0 | Cs3 | 181.0
CV447 055 46.7 066 35.2

unit: [GPa]
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Fig.5 Results for displacement us along AB
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Fig.6 Results for potential ¢ along AB
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Table 2 Material constants of piezoelectric material

C11,Ca2 | 139.0 | e15,e24 | 12.7 | €15,€24 | 6.461
Cia 77.8 | es1,e3z | —5.2 | €33 5.620
Ci3,Ca3 74.3 | ess3 15.1

Cs3 115.0

Claa,Css 25.6

Cse 30.6

Elastic constants: [GPa]

Piezoelectric coefficient: [C/m?]

Dielectric constants: [C/(Vm)]
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Fig. 7 Results for displacement uz along AB
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Fig.8 Results for displacement us along AB
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Fig.9 Results for charge flux density D along AB
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