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Abstract The linearity index was proposed for evaluating piezoelectric ceramic excitation signal
and experiment was carried out to study a PZT ceramics based on self-designed piezoceramic
excitation feedback system. After analyzing the influence factors and law of excitation force an
evaluation method of single-frequency excitation capability was proposed. Evaluation equation was
established based on the experimental data and confidence interval in frequency domain of single-
frequency excitation was obtained to make good use of piezoelectric ceramic exciter during the
high order vibration test of thin-walled structures. The overall characteristics of the piezoelectric
ceramic single-frequency excitation showed that high level excitation capability can be realized
under the smaller single-frequency condition while the low level excitation capability can only be
realized under the larger single-frequency condition.
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Fig. 1 Schematics of piezoelectric ceramic excitation
feedback system
1 PI
" P -885.10 5 mm x5 mm x
9 mm 2.5V 100V
? 0.6 pf 660 N 2¢.
2
Rhvd3cl10v
BNC
13-14 . 24
5 mV 100 W
9 600 B/s LCD
PZT 3

+1mV~=I0V .



10

1423

152 110 2 mm
40 mm. S,
1 A,
A, 1%
S, =A/A<1% i=2 n . 1
1
v 2550 715V
300 3000 Hz
1.
1
Table 1 Exciting force amplitude under different bias
/V
S, S,
Hz \" A() A2 A3
300 25 0.98 0 0 0 0
300 50 0.98 0 0 0 0
300 75 0.98 0 0 0 0
3000 25 0.9 0.031 0.03 0.03 0.03
3000 50 0.89 0.03 0.029 0.03 0.03
3000 75 0.9 0.03 0.03 0.03 0.03
2 5V
v
2. 2
3 1200 Hz 4300 Hz
S, 1%
2 3
3 5V
0.5V 3V 300 Hz
2700 Hz

2
Table 2 Exciting force amplitude under different
exciting frequency

/V
S, S,
Hz A, A, A,
300 0.98 0 0 0 0
600 0.98 0 0 0 0
900 0.97 0 0 0 0
1200 0.96 0 0 0 0
1500 0.95 0 0.003 0 0
1 800 0.94 0 0. 005 0 0.01
2100 0.93 0 0. 006 0 0.01
2400 0.91 0 0. 007 0 0.01
2700 0.90 0 0. 008 0 0.01
2800 0.87 0.01 0.006 0.0l 0.01
4300 0.86 0.15 0.06 0.17 0.07
5800 0.76  0.17 0.07 0.22 0.09
6 500 0.71 0.18 0.08 0.25 0.11

0 2 4 6 0 2000 4000
t/ms f/Hz
2 1200 Hz
Fig. 2 Time-frequency spectro-graph under 1 200 Hz
exciting force signal

2, 1
50
I 1
-20 2 309 1 2
t/ms f x10/Hz
3 4300 Hz

Fig. 3 Time-frequency spectro-graph under 4 300 Hz
exciting force signal
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3
Table 3 Exciting force amplitude under different 3
excitation amplitude
/v
S, S,
Hz v A(J AZ A3
0.5 0.49 0 0 0 0
1.0 0.98 0 0 0 0
1.5 1.48 0 0 0 0
300
2.0 1.97 0 0 0 0
2.5 2.46 0 0 0 0
3.0 2.95 0 0 0 0
0.5 0.45 0 0.006 0 0.01
1.0 0.90 0 0.008 0 0.01
1.5 1.27 0.23 0.09 0.18 0.07
2700 3.1
2.0 1.31 0.41 0.13 0.31 0.10 ) 3
2.5 1.20 0.46 0.19 0.38 0.16
30 130 0.49 0.2 0.41 0.19 S,~1
5
4
Table 4 Exciting force amplitude under different
excitation amplitude and frequency S
Table 5 Maximum exciting frequency of piezoelectric
al s s ceramic under different excitation amplitude
2 3
Hz \'% A, A, A;
/V /Hz /V /Hz
300 1.5 1. 47 0 0 0 0
600 s L47 0 0 0 0 0.5 4000 2.0 1300
900 1.5 1. 46 0 0 0 0 1.0 2800 2.5 1000
1.5 2 300 3.0 600
1200 1.5 1.44 0 0 0 0
1500 1.5 1.43 0 0 0 0 I
1 800 1.5 1.42 0.04 0.04 0.03 0.03
2 000 1.5 1.39 0.09 0.07 0.06 0.05 5
2100 1.5 1.38 0.11 0.08 0.08 0.06 I_fob )
2400 1.5 1.32 0.17 0.09 0.13 0.07 f A b
300 2.0 1.97 0 0 0 0
600 2.0 1.96 0 0 0 0 5 A=1.0V b i
900 2.0 1.94 0 0 0 0
1200 2.0 1.92 0.05 0.04 0.03 0.02 1=2800
1300 2.0 1.88 0.12 0.09 0.06 0.05
1 500 2.0 1.79 0.20 0.11 0.11 0.06
300 2.5 2.46 0 0 0 0 1
600 2.5 2244 0 0 0 0
1 000 2.5 2.34 0.20 0.12 0.09 0.05
1 100 2.5 2.24 0.28 0.14 0.13 0.06 A= 0.51.01.52.53.0 ". 4
1200 2.5 2.13 0.34 0.14 0.16 0.07 o) b
300 3.0 295 0 0 0 0
600 3.0 2.93 0.23 0.02 0.08 0.01 I I
900 3.0 2.64 0.39 0.17 0.15 0.06 b 1. bh=2 1.5V

3.0V 1 2 800. b
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Fig. 4 Curve of fitting coefficient obtained by the

least square method
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Fig. 5 Frequency-confidence interval of piezoelectric

ceramic under single-frequency excitation
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