=23 A 17 A A 33, pp. 264~273, 2007.

Key Words :

A5

o] £3589 gk AA-dAZoolEle] SHEA AT
Response between Collocated Sensor and Actuator Bonded
on a Smart Panel

o] o A*¥
Young—Sup Lee

(2007¢ 2€ 139 A% 5 2007d 38 79 AR

Active Structural Acoustical Control(53

Z-23}4|0]), Collocated Sensor and Actuator(F$=]

g MM L AFo]olH), Direct Velocity Feedback(’il%j—:,—EﬂE‘ﬂi), In—plane Motion Coupling

(BU$-% 9A), Smart Panel(X52h)

ABSTRACT

A smart panel with structural sensors and actuators for minimizing noise radiation or transmission
is described in the paper with the concept of active structural acoustical control. The sensors and
actuators are both quadratically shaped piezoelectric polyvinylidene fluoride(PVDF) polymer films to
implement a volume velocity sensor and uniform force actuator respectively. They are collocated on
either side of the panel to take advantage of direct velocity feedback(DVFB) strategy, which can
guarantee a robust stability and high performance as long as the sensor—actuator response is strictly
the measured sensor—actuator response of the panel showed
unexpected result with non—SPR property. In the paper, the reason of the non—SPR property is
investigated by theoretical
investigation reveals that the arrangement of collocated piezoelectric PVDF sensor and actuator pair

on a panel is not relevant to get a high feedback gain and good performance with DVFB strategy.

positive real(SPR). However,

analysis, computer simulation and experimental verification. The
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Table 1 Physical properties of thepanel and film
. PVDF film

Uniform normal force per unit area
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Poisson ratio v, =0.33 v, =031

Fig. 4 Uniform normal line forces generated by an
array of quadratically shaped piezoelectric Loss factor 7, =0.05 7, = 0.05
actuator strips
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