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Table 1 The normal stress o¢(a,0) and normal electric displacement Ds(a,0) under

remote tension g35 = oo

8§ =0, r = a | D-P electric boundary condition Electric permeable condition Relative error
Dg/oo-10~10 Dg/og-10-10 electric

a/b ve/70 ! C/N va/c0 / C/N stress (%) isplacement (%)
1/3 1.55707 0.594 98 1.55709 0.597 14 0.001 0.36
1 2.6712 1.784 96 2.6713 1.794 46 0.004 0.53
3 6.01361 5.354 89 6.01415 5.410 58 0.009 1.01
10 17.712 17.8496 17.7168 18.3469 0.027 2.79
30 51.136 1 53.5489 51.175 57.5745 0.076 7.52
100 168.12 178.496 168.492 217.02 0.221 21.6
1000 1672.2 1784.96 1686.89 3306.25 0.878 85.2

AR a/b {HE RN D35 = Do
%2 D35 =Do &4 T 0o(a,0) F1 De(a,0)

Table 2 The normal stress o¢(a,0) and normal electric displacement Dg(a,0) under remote electric

displacement D3° = Dy

8 =0,r =a D-P electric boundary condition Electric permeable condition Relative error
og/Dg - 108 o9/Dg - 108 electric
a/b /N/C Ds/Do /N/C Do/ Do stress (%) Displacement (%)
1/3 0.289 06 1.29934 0.288 2 1.29845 0.3 0.068
1 0.86717 1.899 02 0.863 44 1.894 16 0.43 0.25
3 2.60151 3.694 05 2.57996 3.67173 0.83 0.60
10 8.6717 9.980 16 8.4811 9.78278 2.2 2.0
30 26.0151 27.9405 24.4774 26.3481 5.9 5.7
100 86.717 90.8016 72.022 75.5839 16.9 16.8

1000 867.17 899.016 287.176 298.391 66.9 66.8
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STUDY ON AN INFINITE PIEZOELECTRIC SOLID WITH
ELLIPTICAL NOTCH Y

Deng Qilin Wang Tzuchiang
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The calculation formula of an infinite piezoelectric solid with elliptical notch is sim-
plified theoretically. Accurate numerical results of the analytical solutions are presented for the
problem of an infinite piezoelectric solid with an elliptic notch. The effects of different electric
constants inside the notch on the stress fields and electric displacement fields are discussed. It
is revealed that when the parameter m = ago/bey <« 1, D-P electric boundary condition on the
notch is suitable. Meanwhile as m > 1, the results based on D-P electric boundary condition
on the notch will remarkably deviated from the results of the electric permeable condition across
the notch. This conclusion is consistent with the McMeeking’s opinion. Under remote tension,
the relative error on normal electric displacement Dy(a,0) at the sharp tip of the elliptical notch
with a/b = 1000 can achieve 85.2% . For comparison. the finite element calculation is also carried
out in this paper using eight-nodes iso-parametric clements. The finite element results agree very
well with the present accurate numerical results. Some mistakes in the numerical results given by
Sosal®! are pointed out. This paper also provided two sets of accurate numerical results under two

different electric boundary conditions for reference.

Key words piezoelectric, elliptical notch, circle hole, numerical solve, FEM
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