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Fig.1 Structure of cantilever plate
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Fig.3 Shape of PZT patch by topological optimization Fig.4 Final result of topological optimization
after cutting off 25% of piezoelectric material of PZT patch

08 PZT AL B B 2%
4 Matlab 0.6 F :=. — PZT AL ek

5 0.4
02
0
-0.2
04113
-06)%
-0.8

G =2000.

HRIE /mm

0 0002 0004 0006 0008 0010
I [8] /s
5
Fig.5 Simulation of torsional vibration before and

after topological optimization of PZT patch



116 36

N O L bW

10
11
12

RODGERS J P HAGOOD N W. Preliminary mach-scale hover testing of an integral twist-actuated rotor blade C //Smart Structures and
Materials. San Diego CA The International Society for Optical Engineering 1998 291-308.
GAO Peng LOU Yao-long KANZO O. Detection and suppression for mechanical resonance in hard disk drives with built-in piezoelectric
sensors C //Smart Structures and Materials. San Diego CA  The International Society for Optical Engineering 2002 78-85.
J. 1996 28 6 692-699.
J. 1999 31 4 410-413.
I 1999 21 1 32-36.
J. 2002 24 6 497-501.
FRISWELL M 1 INMAN D J. Sensor and actuator topology for vibration control and parameter estimation C //Smart Structures and
Materials. San Diego CA The International Society for Optical Engineering 1997 735-746.
WANG S'Y TAI K QUEK S T. Topology optimization of piezoelectric sensors/actuators for torsional vibration control of composite plates
J .Smart Materials and Structures 2006 15 2 253-269.
J. 2004 22 3 313-316.
I 2006 32 4 88-89.

J. 2003 35 5 584-591.
XIE Y M STEVEN G P. Evolutionary structural optimization for dynamic problems J . Computers and Structures 1996 58 6 1067-
1073.

Topological optimization of PZT patch for plate torsional
vibration control based on damping ratio

HU Xiao-wei ZHU Deng-lin
College of Mechanical Engineering  Hohai University ~Changzhou 213022  China

Abstract The structural topological method was applied to optimal design of PZT patch actuator for active control of

torsional vibration of cantilever plates and the formulae for calculation of damping ratio by feedback control and its

sensitivity were given. The result of simulative analysis demonstrates the effectiveness of topological optimization design of

shape of PZT patches for torsional vibration control .
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