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Design and Characteristics of a Monolithic Inchworm Type Actuator(MITA)
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Abstract

The new design of inchworm-type piezoelectric actuator is presented in this paper. Compared to
conventional inchworm-type actuators, which are composed of more than three piezoelectric bodies, we

can reduce the number of piezoelectric bodies by employing the proposed design, resulting in only one

piezoelectric body. The overall size of the proposed actuator which consists of one piezoelectric body, two
clamping parts and one extending part, is only 5 x 6 x 9 [mr] (DWL). The actuating characteristics of
fabricated Monolithic Inchworm Type Actuator(MITA), were found to be a displacement of 0.3 m, a

generating force of 0.6 N and an electric power of 0.5 W.
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Fig. 1. Inchworm type actuator and inner
electrode.
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Fig. 2. Applied
type actuator.
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Fig. 3. Inchworm type actuator and MITA.
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Table 1. Material constants of the multilayer
piezoelectric body.

Density 0.775E+04 kg/m’
si” 0.164E-10 m/N
i ~0.574E-11 m/N
sig” ~0.722E-11 m/N
ek 0.188E-10 m'/N
su” 0.475E-10 m'/N
dis 0.584E-09 C/N
day -0.171E-09 C/N
dz 0.374E-09 C/N
e’ 1.730E-08 F/m
£330 1.700E-08 F/m
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Fig. 4. Simulation of MITA.
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Table 2. Electrical characteristics of the piezo-
electric body for MITA.

Density 7.9 g/cn
2x8'/20 1300
tan & 0.5
A7) A
ARA T 0.62
(k)
H7171 A
AZAT (kar) 0.37
71714
AgA S (kay) 0.70
dar -140 bC/N
dus 290 pC/N
71 A A
= AA 2000
(Qum)
:2 3. "l £¥4¢ 54,

Table 3. Characteristics of binder solution.

A T (%)
Solvent Toluene 56.2
Ethanol 18.8
Powder 18.6
7ha A 6.4
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l
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|
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!

': Tape Casting J 40 ym

'
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{
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!
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l
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Fig. 5. Fabrication process of piezoelectric body
for MITA.

Fig. 8. Piezoelectric body with metal cover for
MITA.
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Fig. 9. MITA.
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Fig. 10. Displacement of MITA.
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Force generated in MITA.
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Fig. 11.
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Table 4. Electric power of MITA.
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