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Abstract: It is difficult to give the theoretical calculating and constants measuring for the electrostrictive materials,
since the constitutive equations of this kind of materials are nonlinear. In addition, the electric body force should be
taken into consideration. In this paper, the proper constitutive equations have been given. And it is suggested that
Maxwell stress is suitable for the electric body force. According to the three different treatments, i.e., the two approx-
imate solutions of 0 order (electrical body force considered or not) and analytical solution for general case, the gener-
al solutions for a simple model are worked out. Finally, several numerical examples of displacement and stress fields
are listed in the table. The numerical results reveal that, the electric nonlinear effect and the electric body force should

be considered properly according to the different conditions.
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-3.000 0 -607.476 0/9.798 0  —-607.848 3/10.042 3 —-608.520 2/10.485 0 0 0.002 0 0.005 6
-2.600 0 -607.476 0/9.798 0  -608.411 2/10.413 3 —609.083 5/10.855 6 0 0.005 0 0.008 6
-2.200 0 -607.476 0/9.798 0  —-609.825 2/11.343 5 -610.498 3/11.786 4 0 0.012 6 0.016 2
-1.800 0 -607.476 0/9.798 0  —-613.376 9/13.680 2 —-614.052 3/14.124 5 0 0.031 7 0.035 3
-1.400 0 -607.476 0/9.798 0  -622.298 5/19.549 6 -622.979 4/19.997 6 0 0.079 6 0.083 3
-1.000 0 -607.476 0/9.798 0  -644.708 4/34.293 0 -645.403 4/34.750 3 0 0.200 0 0.203 7
-0.600 0 -607.476 0/9.798 0  -700.999 6/71.326 7 -701.729 9/71.807 1 0 0.502 4 0.506 3
-0.200 0 -607.476 0/9.798 0 —842.396 6/164.351 0 -843.215 6/164.889 9 0 1.261 9 1.266 3
0.200 0 -607.476 0/9.798 0 -1 197.569 8/398.017 6  -843.215 6/398.703 1 0 3.169 8 3.175 4
0.600 0 -607.476 0/9.798 0 -2 089.724 5/984.961 5 -2 091.326 3/986.015 3 0 7.962 1 7.970 7
1.000 0 -607.476 0/9.798 0 —4 330.716 0/2 459.298 0 -4 333.723 9/2 461.276 9 0 20.000 0 20.016 2
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0 -607.476 0/9.798 0 -979.800 0/254.748 0 —980.705 3/255.343 6 0 2.000 0 2.004 9
0.300 0 -304.459 2/4910 6 -491.063 3/127.676 4 —491.290 5/127.826 0 0 2.000 0 2.002 4
0.600 0 —152.591 1/2.461 1 -246.114 6/63.989 8 -246.171 7/64.027 4 0 2.000 0 2.001 2
0.900 0 -76.476 7/1.233 5 -123.349 5/32.070 9  -123.363 9/32.080 3 0 2.000 0 2.000 6
1.200 0 -38.329 1/0.618 2 -61.821 2/16.073 5 -61.824 8/16.075 9 0 2.000 0 2.000 3
1.500 0 -19.210 1/0.309 8 -30.984 0/8.055 8 -30.984 9/8.056 4 0 2.000 0 2.000 2
1.800 0 -9.627 8/0.078 4 -15.528 8/4.037 5 -15.529 0/4.037 6 0 2.000 0 2.000 1
2.100 0 -4.825 4/0.077 8 —-7.782 8/2.023 5 -7.782 9/2.023 6 0 2.000 0 2.000 0
2.400 0 -2.418 4/0.039 0 -3.900 7/1.014 2 -3.900 7/1.014 2 0 2.000 0 2.000 0
2.700 0 -1.212 1/0.019 6 -1.955 0/0.508 3 -1.955 0/0.508 3 0 2.000 0 2.000 0
3.000 0 -0.607 5/0.009 8 -0.979 8/0.254 7 -0.979 8/0.254 7 0 2.000 0 2.000 0
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