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Active Vibration Isolation of Helicopter by Using Piezoelectric Stack

Actuators Installed on Struts of Main Gearbox

WANG Liwei, XIA Pingi

(National Key Laboratory of Science and Tehnology on Rotorcraft Aeromechanics, Nanjing University of Aeronautics &-

Astronautics, Nanjing, 210016, China)

Abstract: The active vibration isolation system of helicopter is established by using piezoelectric stack ac-

tuators installed on struts of main gearbox. Based on the constitutive relation of piezoelectric materials,

the driving equation of the piezoelectric stack actuator is deduced, and the dynamic model of the main

gearbox vibration isolation system driven by the piezoelectric stack actuators is established. The adaptive

filtering process is realized by the least mean square (LMS) algorithm. The active vibration isolation

simulation of helicopter is carried out, indicating that the system has an effective vibration isolation

effect.

Key words: helicopter main gearbox; piezoelectric stack actuator; active vibration isolation; adaptive fil-

tering control

ELTHHLE RAT R v 2 32 Bk A e 3 1 5228
AT S LA™ A AR B A AR S R, BRI TR
3k 20 1% 3 1 A s ) B0 6 P 7 2 3 o G B 9 3 4% 2
B B A9 H A 454 B A IS AT S HoA
BRI B ROR o [ A SR R R iR T
AR AR A IR AR S B R AT TR 4R
BESE R T ETHILRR IR . 12 5 B sl R Ik &

Wi HER:2017-12-15; 81T HE#A:2018-02-15

GEAS KT B oy TS B VR RS AT SR e HOAN
SMIEAERE B (H 4 3y B IR A7 7E [ A Bk L R T B
TRYERERY P . S BB IRAR 1L . T B R 4k B A il
O SR AV i 00 LA B T B A A L PR T
AENS A RO T B AL IR o 78 AT
Ak BEAT 3 ) B IR BB 45 ROB REAR IR S KT
R 2 A gl A e T AR T PR R R R AR

BEES - EWE .8, 2082 .+ 4 S E-mail : xiapq@nuaa. edu. cn,

S A F i, B & 76 R0 S AHEAT R S S EES G BT L SRR 0T . m 5 =S AR R 2=
2018,50(2):233-238. WANG Liwei, XIA Pinqi. Active vibration isolation of helicopter by using piezoelectric stack ac-

tuators installed on struts of main gearbox[J]. Journal of Nanjing University of Aeronautics & Astronautics,2018,50

(2):233-238.



234 [ O R /A S N S ¢

5% 50 %

Mo AR H I OUIR 3 F b % B @
M AR SR R AE R AT B R &
EEEhS S T ET L RS IR RS, TR
FHRIAS K SC R ME T T 15 F B 2 A 3l 45 0 K 3l O A
HESL T B SR AR Sl A R B A 8 SRR Ik R 4t
B SR SRAT T 3 R I T vk L il ad iR
ANETTRESEEL T A R . AT T BT HLE
SRR IR 07 R X R A R B IR ECR

1 EFHRIREREE

A BT R 19 3l g SRR BT 3 R AR R 4
A SRR o A SORF s WL B J2 A 3l 8 O B A 45 AT Ak B
B e 3 30l - S T L B SR AR S S RGN Bl 2
A5 R 8 R e o B T I AR S
L1 EREREDHR

Fs B Hy T B 3T AR 2 4 R R R
Jit o L 37 st 2 f s L A R P S ) T 7R A AR
AR RS Bl T BUR AR AU . HLAE
A0 7l 56 AR L B L2 s i B R I —
F4 P 7 3 A0 RT LA s FR A AR i MR T ) R A
J& - DT B A B Sl BE 3+ AT LR S 3R 8l oo 4 T
Pl M r AR S AR D0 R AY PERE A H Bk 1 22 1
FoRsh Esha il &2 Esh A SR &l 1 pr
e Loy T R R A Bl AR B AR L o it i A
B A R AR R R, ZIA R
e v A9 HELAS RURE 45 T2 B9 52 0 L T v B SR AR B n]
AT FF S o F v R LA S B i

t

=

+O

C

| L |
| |

Bl R RS S A

Fig. 1 Piezoelectric stack actuator model diagram
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Fig. 2 Tllustration of active vibration isolation system
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Fig. 3 Active vibration isolation system model
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Fig. 6 Adaptive feedforward control diagram
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