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This paper presents the fabrication of inchworm motor for high precision actuator system of large displacement and
high force. The inchworm motor consists of a extend actuator that provides displacement of tool guide and two clamping
actuators which provide the holding force. In order to avoid the PZT fracture, design of pre-load housing was conducted
by flexure hinge structure, because PZT actuator has low tensile and shear. To design the pre-load housing and optimize
the clamping mechanism, the static and dynamic analysis were conducted by finite element method. From these results,
a prototype of the inchworm motor was fabricated and dynamic characteristic with respect to the various frequency
was tested. The maximum velocity of the inchworm motor was 41.1m/s at 16Hz.
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Fig. 1 Operation principle of inchworm motor
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Fig. 3 Blocking force and displacement of PZT with
respect to stiffness of pre-load housing
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4 FEM results of pre-load housing
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Table 1 Specifications of PZTs

) . Description
Specification
extender clamp 1,2
Displacement S5¢m 80um
Length 36mn S4mm
Blocking force 12000N 12000N
Capacitance 720F 5400k
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Fig. 5 Comparison of FEM results between ball contact
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Fig. 6 FEM result of clamp actuator at applied reaction
force
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Fig. 7 Experimental setup

Table 2 Comparison of FEM results and experiments
for design target

clampl | extender | clamp2

Blocking Force [N} 3000 2550 3000
Design Displacement [/41] 55 42 55
Housing Stiffness [N/um} | 54.5 60 54.5

Blocking Force [N} 2528 2393 2528

A:Sll;iis Displacement [sar] 589 43 58.9
Housing Stiffness [N/m] | 42.9 559 429

Blocking Force [N} 2640 2200 2640
Experiment | Displacement [¢m] 58 44 58
Housing Stiffness [N/um} | 45.5 50 455
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Fig. 8 Displacement of inchworm motor w.r.t pre-load
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