505 B T W TEEEEREFIR 2015 4 7 J1
Volume 25 Number 7 The Chinese Journal of Nonferrous Metals July 2015

XEHRS: 1004-0609(2015)-07-1904-07

SERERERAHE SYIRNTERERIFNT

A ol B, wEHEL ARE, Kk !

(1. HRRZE BARGSEEE SR E, Kb 410083;
2. BrERY MRS S T2, BrE 250022)

B . A EAWTEIRE). BB SRR ESE RGN, TR A4S S YIRS fex
TIEBALEE G br N AR o W ST AN R IR S f R A (A L A0 S B )t s AR AT 4
)R A T A B R, BRI R MRS A A S A IR RE I OC R, HE T BRI~ 55 1) 4 B
WA B R AL R TR S AT e S AWK ) o 45 RRHT: I B4 48 25 (M SR B 1 B EL AT W SR (PR i 1
R T 1 RS TR K /N 5 DR L TR U R SRR PR DG R, HLALAN S 3Ky H R (U F A 0G50 5 3R 50y FELU P 1) i 2
WA Ko AT YR AP IR PERE RSN R T AN ], HOR NI EEAR 3R] ) 0 5.2 mN, 6f P22 hr R 3K
434 0.2 mN,

KHER: RRAARE AW, - ESREE: K37y, BE: KT

hES%ES: TB332 XEktRESRD: A

Effect of cantilever substrate on actuation characteristics of
piezoelectric fiber composites
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Abstract: The piezoelectric fiber composites have important application in the field of actuation, sensing, structural
health monitoring and etc. It is important to study the actuation characteristics of piezoelectric fiber composites for a
range of applications. The influences of driving voltage conditions (peak-to-peak voltage, frequency, bias) on the
actuation characteristics of piezoelectric fiber composites were studied. The relationship between cantilever beam
actuation performance of DFCs was investigated through the tip displacement of the cantilever, which was also used to
calculate the blocking force based on Euler-Bernoulli beam theory. The results show that the hysteresis of piezoelectric
fiber composite exists obviously. The tip displacement of the cantilever has a linear relationship with the driving voltage
amplitude, and also is influenced by the driving voltage bias and frequency. The actuation characteristics of the
piezoelectric fiber composites differ with different substrates. The blocking force for aluminum-based substrate is 5.2 mN,
while it is 0.2 mN for mylar-based substrate.
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Fig. 2 Schematic diagram of experimental system
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Fig. 4 Effect of peak-to-peak voltage on tip displacement of
aluminum-based cantilever at different frequencies: (a) 0.1 Hz;

(b) 3 Hz; (c) 10 Hz
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