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Abstract; The force output characteristic of piezoelectric actuators under different conditions was
investigated to provide a theoretical basis of piezoelectric actuators in force output applications.
First,a force output characteristics of piezoelectric actuators test device was designed. Secondly , re-
search the influence of load speed of preload,interval time between the applied preload and voltage
and design of testing device on the output characteristic. Finally , Experimental analysis the force
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output characteristics of PSt150/4/7VS9 piezoelectric actuators under different initial preload, volt-
age frequency,cycle working, voltage travel were obtained by the maximum output force,average
hysteresis degree ,maximum deviation, drift amount ,cycle delay of curves and other parameters as
evaluating indexes. The experimental results indicate that; The piezoelectric actuators have the best
output under the condition of 150N preload and 1 Hz voltage frequency. The maximum output
force is 116. 56N, average hysteresis degree is 10. 74% , maximum deviation is 3. 89% , drift a-
mount is -0. 47N. Cycle working for multiple times will reduce the repeatability and delay the peri-
od of hysteresis curve. The increment of output force will increase with the increase of the initial
voltage when in the same voltage travel. Conclusion is that the experimental results conform to the
ferroelectric domain inversion theory. Piezoelectric actuators have the best working conditions for
force output.

Key words : piezoelectric actuators ; output force ; preload ; voltage frequency ;cycle working ; voltage

travel
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Table 1 Force output under different acceleration

W) IBE VA N TR 5 8 S| E5 555 N 7

(N-s™hy HJ/N WEE/%  W2E/%  ®/N
5 116.52 10. 59 3.96 -0.61
15 116. 56 10.74 3.89 -0.47
50 115.16 12. 04 5.48 -4.02
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Table 2 Influence of slider on output characteristic
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Fig.4 Force output characteristics under different
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Table 3 Force output characteristics under different

preload
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150 116. 56 10. 74 3.89 -0.47
180 115.78 11.51 4.45 -0.73
210 114.79 14. 12 4. 48 0.09
240 112. 36 13.37 5.17 -1.31

270 111.02 12. 18 4.87 -2.91
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Table 4 Output characteristics under different voltage

frequency

CNETE VAN T P N E5 3 o N 5

Hz HI/N - HE % fWE % N
1 116. 56 10. 74 3.89 -0.47

10 113.93 10. 78 3.87 2.21
20 113. 66 11.01 9.10 6.51
30 111. 16 12.10 2.50 4.56
40 110. 65 14. 03 7.05 4.24
50 109. 84 9.82 4.13 6.94
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Fig.5 Output characteristics under different voltage frequency
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Table 5 Force output characteristics under different

cycle

TE oK REREE/ ERE/ AWM

wE HMI/N % N gEgs DLE/V

1 116.56  8.35 -0.47 0 63.0

2 116.50 11.44 -0.59 0.006 69.3
3 116.48 12.11 -0.70 0.010 97.5
4 116.43 13.34 -0.70 0.009 63.9
5 116.53  6.52 -0.83 0.022 63.3
6 116.47 12.61 -0.86 0.001 67.8
7 116.45 10. 81 -0.86 0.014 97.2
8 116.39  9.53 -0.88 0.013 63.3
9 116.42 13.82 -0.90 0.004 70.2
10 116.40  7.06 -0.90 0.022 59.4
11 116.40 13.21 -0.94 0.001 68.4
12 116.47  6.34 -0.96 0.010 65.7
13 116.39 16.21 -0.96 0.050 67.8

14 116.44 11.86 -0.96 0.013 69.9
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