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Fig.1 Schematic diagram of piezoelectric fiber composites
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Fig.2 Schematic diagram of free strain testing
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Table 1 Actuation voltage with different amplitude and

voltage bias

Range of actuation ~ Voltage amplitude/  Voltage bias/
voltage/V A% A%
-100—+100 200 0
—200—+200 400 0
-300—+300 600 0
—400—+400 800 0
=500—+500 1000 0
—400—+600 1000 100
-300—+700 1000 200
—200—+800 1000 300
-100—+900 1000 400
0—+1000 1000 500
—500—+1500 2000 500
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Fig. 4 Influence of voltage amplitude on properties of PFCs:

(a) Free strain; (b) Tip displacement
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Fig. 5 Influence of voltage bias on properties of PFCs:

(a) Free strain; (b) Tip displacement
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Fig. 6 Actuation performance of PFCs under sawtooth wave voltage: (a) Curve of time—voltage; (b) Curve of time—free strain; (c)

Curve of voltage—free strain; (d) Curve of voltage—tip displacement of cantilever beam
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Fig. 7 Actuation performances of PFCs under square wave voltage: (a) Curve of time—voltage; (b) Curve of time—free strain; (c)

Curve of voltage—free strain; (d) Curve of voltage—tip displacement of cantilever beam
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Effect of voltage characteristic to driving property of
piezoelectric fiber composites

YUAN Xi', WANG Xiao-yu?, WANG Hao-wei’, CHEN Hai-yan', LIN Xiu-juan', YAN Ming-yang',
ZHANG Shao-feng', ZHOU Ke-chao', ZHANG Dou'

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
2. Beijing Spacecraft System Engineering, Beijing 100094, China)

Abstract: As one of the smart materials, the piezoelectric fiber composites (PFCs) have shown superior performance in
aspects of flexibility, high electromechanical response rate and long service life. The requirements of the driving voltage
properties were different when the PFCs were used in various areas. In this paper, the strain of PFCs and the tip
displacement of the cantilever beam were studied under different driving conditions, including the amplitude, bias and
waveform of voltage. The results show that the actuating properties of PFCs, such as strain and the tip displacement of
cantilever beam increase when the amplitude of driving voltage amplifies. Both the transverse and longitudinal strain of
the PFCs decrease when the bias of voltage amplifies. After being driven by square-wave alternating voltage, the
transverse and longitudinal strain of PFCs are 2061.4X10°® and 574.9X 10°%, respectively, which are larger than those
driven by sine-wave and sawtooth-wave voltage. It is mainly due to the step characteristic of voltage.

Key words: piezoelectric fiber composites; voltage characteristic; waveform; driving performance
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