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Research on the power fatigue problem of high frequency
underwater transducer
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Abstract: The piezoelectric ceramics invalidation caused by fatigue damage is one of the most important problems
which results in transducer array inefficacy. The power fatigue phenomenon and piezoelectric ceramics power fatigue
mechanism of a typical high-frequency transducer has been analyzed in this paper. Since the characteristic that the im-
pedance of high frequency transducer in the air is close to that in the water, the high-power transmission repeated in air
has been designed to speed up the launch of fatigue and the experimental prototype has also been made. Experiment
recreates the power fatigue failure including conductance value falls and declining of sending voltage response. The re-
sults show that transmitting power is the main factor of transducer power fatigue; heat loss state is also a important
factor. To avoid transducer power fatigue, more attention must be paid to transmitting power and heat loss state. The

requirement of heat dissipation depends on the level of transmission power.
Key words: high-frequency transducer; piezoelectric ceramics; power fatigue

0 5l &

TR RE )2 N TR A O A AR
PR SN, USRS R 1-3 Rk
R SR 0 s oot 1-3 RRm R A
BHO B oo TAE T DR &R, 2
DRSO IR ROA I B R TR
B R8I0 A IR 55 A T R 20 A 3 ol ey A A0 Fk g
SRR TR Z — o SIS BE S AAAE A
PRI, CLFR DA HUBAR R . FEAR R A%,
HEEAT AR AR e RS o 1T AT DR )

5 B #A: 2014-06-20; 1&[E] A#A: 2014-09-17

EEE N 61973 —), U5, YLIREHA, TRIM, S5 mhfES S
{5 BARFE,

BHEE: XI4RE, E-mail: Izjun@smmail.cn

BRI RS R AT 57, KIN T TR &
2 AR e RE A A i o

AN S VA TR 75 0 e AUR S e e o B
1-3 AU MU G PR s i B RS G K D R 55 HL
B, AeRs LARABESEHEAT T i REAR X 2h 3

BT
1 HefEas DRI 7 IR

SRR 1-3 ) H R AR AR S 4 e A
(RIS HRATZE AL L 320 16 mS, K HL R I 2 160
dB, ] TAFSRTEE & 300~700 kHz. 7648 4
Ji R R PR B R PR SR MR IS, IR 4B
o, RIURSHI e 2T Re R AR BB AR I IRITR
B3 N4 6.3 mS, KILEHIEWN NS 140
dB, AR TR R AR W N T 4 10 dB.



284 PR

2015 4

HOBE A RE A )T IEHOIRAS SR ) B I ek
AR KR E 1 g, fRrtEwmiE 2 g
7o B 2@ IEFRETRIFPER, K 2(b) A kiR
SRR

18 | I
s |— iEH R
== -~ Wb 2
wn 12
E
% 9
E |\
6 / N
3 (‘; \\
) AN
01 03 05 07 09 11 13

I
Bl L R BT It IR K )

Fig.1 G-fcurve cross-reference of the transducer (underwater)
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Fig.2 Directionality of the transducer(linear coordinates)
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Fig.3 A contrast for G-fcurve of the transducer after working 3 days
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Fig.4 Contrast for G-fcurve of the transducer
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Table 1 Impedances of 160 W sample in experiment

Z¥ #4h 55h 75h 155h 55 H 05h & KH 3h

C,JpF 206 224 220 224 226 228
G/ImS 152 156 154 154 1.57 1.58
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Table 2 Impedances of 1000 W sample in experiment
Z¥ 4 55h 7.5h 155h 51 05h =51 3h
C,IpF 226 278 283 281 220 212
G/mS 151 1.62 1.60 164 1.36 1.33
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Fig.5 Contrast for G-fcurve of the samples
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Fig.6 Contrast for S, of the samples after experimentation
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