55 32 % 5 3 fin = zh 14 Vol. 32 No. 3
2017 4 3 H Journal of Aerospace Power Mar. 2017

B HS1000-8055(2017)03-0666-11 doi: 10. 13224 /j. enki. jasp. 2017. 03. 019

X B4y =N E R 4 X fE e X K i
M 2R APFIER 57

&g, x| REVEY, A gl
(1. dbstmias ik ok feii 53 ) L=, dbat 1001915
2. Jeiiia KA HLPHE BIH G, JEaT 1001915
3. JbEML A TR R A K sl # o B AL Bt T B RS2 8 = . e 100191)

i . R SCE B SIARIE SE R VLRSS R A T AL RS RS ) R i
b AR I AEE LAY T He H 43 ST BH T NS O 1 I 8 45 R W ST 80 R i o 2O . A 3 O B 43 A 2
I3 SR BT T U 1 0 A 3 FL 23 SR e R 2R 3 I 4 45 0 B 4R Sl 10 R ORI 5 8RR A o) S B E
AT TR BE %) B &5 2R 7 s v 20 S BELJE (RO 95 58 Ji 19 s vl 3 SCRELTE LA % 30U B 4 A1 =X v, 23 SCBELJE ) 1 BE A AL
o6 AT T AL 2 345 P 5 2 A %9 o oz 78 DA G b XS ) B BIL v S 5 R 8 o I RCOR B e it o A 5 RN T L R TE
99. 796 LA b FEA T BR T I 168 Il 5 285 A 1) e LR OR B4R G e AR T R A 0 BRI L BB 8 AR A L R
SO0 de 9 2 1 ) T A A R R i A o P H 40 ST RELTE (AR BE AL R 1 I S A O R B IR R RS T
I 25 445 40 118 2 i 8 R 1

* 8 W EEASSIHEE; KW mRIEOR s IREIEL SR R R

hESES: V23l MEKARERG: A

Analysis on vibration suppression of mistuned bladed disk via
bi-periodic distributed piezoelectric shunt damping
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Abstract: A eletromechanical coupling system was established by introducing piezoelec-
tric shunt circuit into mistuned bladed disk. The eletromechanical coupling system dynamic
equations were derived, and the suppression effect on the amplitude magnification were ana-
lyzed. By constructing bi-periodic distributed piezoelectric shunt circuit, vibration suppres-
sion effect of bi-periodic distributed piezoelectric shunt damping was analyzed. The results
indicate that, piezoelectric shunt damping (both in single periodic and in bi-periodic) can re-

duce the amplitude magnification of the mistuned bladed disk effectively, and 99.7% of the
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statistical analysis results show that the amplitude magnification factor of bi-periodic eletro-

mechanical coupling system is less than 1, which means the amplitude magnification of mis-

tuned bladed disk can be eliminated almost completely. Bi-periodic distributed piezoelectric

shunt circuit outperforms the single one in some proper design. What’ more, with the pres-

ence of the piezoelectric shunt damping, the threshold value of amplitude magnification fac-

tor nearly disappears, which means the mistuning robustness of the bladed disk has been im-

proved obviously.

Key words: piezoelectric shunt damping; mistuned bladed disk; amplitude magnification;

vibration suppression; bi-periodic; mistuning robustness
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