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Part 1. Hysteresis Modeling of the Piezoelectric Actuator

VARSI

Stz 7R A

In-Soo Kim, Gibum Kim and Yeung-Shik Kim

(2005 549 249 "+ ¢

Key Words : Piezoelectric Actuator( %

AT%71), Inchworm(°l$

2005 69 144 AAIEE)

A 9), Hysteresis Model(3] 28] 2 Al 2

2d9), Preload(<1$}). Residual Displacement(ZHFd491)

ABSTRACT

This paper proposes a new modeling scheme to describe the hysteresis between input voltage and

displacement of piezoelectric actuators

in the inchworm. From the experimental

analysis of

piezoelectric actuator behaviors, the hysteresis characteristics including residual displacement can be

modeled by second order functions of a maximum input voltage and preload. Various experiments are

performed to demonstrate the effectiveness and validation of the proposed modeling scheme.
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Fig.2 Schematic diagram of the experlmental
setup

Table 1 The Specification of piezoelectric actuator

Model 15C Unit
Capacitance 900+20 % C(nF)
Insulation resistance >1%x10° Ro(&2)
Max. Driving field 150 Eo(V)
Effective displacement 202 Xo( ¢m)
Xo/Eo 0.16 (pm/V)
Material SPEM-5D
Response time 20 psec
Clamping Force 700 l N
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Fig. 1 The design of the inchworm
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