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Abstract : Piezoelectric fiber composite actuatorsfind important application in shape control , vibration control ,
flutter suppresson and buffet control. This article introduces a load smulation method of piezoelectric actua
tors, by which the diff erences between the piezoe ectric ceramic actuator and piezoelectric fiber composite actu-
ator are discussed. Based on the qualitative analyss, the drive characteristics of a piezoelectric fiber composite
actuator are discussed in termsof ply mode, ply angle and ply number. The analyss results show that bending
and torson deformation may be achieved by the symmetrical ply with an inverse electric field, and torsion de-
formation achieved by the antisymmetric ply with the same electric field. The maximum angle of rotation and
maximum deflection may be achieved respectively by 45° ply and 0° ply. The drive load may increase with
multi-ply construction but the overall deformation is dependent on the stiff ness ratio between the actuators and
the wing. The transfer of the elastic axesis very remarkable with the symmetrica ply and this characteristicis
worthy of attention in aeroelastic control.

Key wor ds: piezoelectric actuators; piezoelectric fiber compostes; shape control ; vibration control ; drive char-
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Fig 4 Stress distribution of actuator of symmetrical
ply with inverse eectric field acting on upper
and lower layers

Fig 5 Bending and torson moments of symmetrical
ply with inverse eectric field acting on upper
and lower layers

Fig 6 Stress distribution of actuator of antisymmet-
ric ply with same dectric field acting on upper
and lower layers

FHg 7 Bending and torson moments of antisymmetric

ply with same electric field acting on upper and
lower layers
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Fig 8 Deormation of symmetrical ply with inverse e-
lectric field acting on upper and lower layers
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Fig 9 Deormation of antisymmetric ply with same

electric field acting on upper and lower layers

22

0°(



423

2
, 45
, —05 1 1 1 1 1
0.2 0.4 0.6 0.8 1.0
JEE IR) AR A7
(a) AFREH
10 1, e
2.5
, 2
10 & 15
w
11, 12 Z 1.0
'1_3\_1‘
25 0.5
- 0°
0
_05 n 1 I 1 L 1 L 1 1 1
0 0.2 0.4 0.6 0.8 1.0
£ Jeé FV AR i
& (b) SR &
B
11
Fig 11 Angle of rotation vs ply angle
_10 1 1 1 1 1 3 0 _
0 0.2 0.4 0.6 0.8 1.0 2 o R
JB Vi KA 7 55 | —O— RO RRA 1
(a) X FREH B |
Q 2.0
&
1.5
b
B 10
£
£ 0.5
i
0 15 30 45 60 75 90 105
HRRA/C7)
12

1o 012 ' 0i4 ' Oj() ' o.ls ‘ 1|.0
Ji& A AH R B
(b) SRRl 5
10
Fig 10 Digplacement vs ply angle
,Q°
, 90°
Oo 1
3 :

23

FHg 12 Maximum angle of rotation vs ply angle

,45°
45°



424

31

) )
3
11
MFC , MFC
( 13) ,
5
4+
<5t
=
<ol
1%
1_
o 1 2 3 4 5 6
=g
13 45
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(antisymmetric and 45° ply angle)
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