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ABSTRACT

This paper proposes experimental results for control performance deterioration of a piezoelectric

actuator under high temperature conditions due to external heat environment. In this work, a heat en-

vironment from 30 C to 190 C is established by a heat chamber which is capable of high temper-

ature of heat environment. Inside the heat chamber, an experimental apparatus consisting of the stack

type of piezoelectric actuator, laser sensor, gap sensor and temperature sensor is established. After

evaluating temperature dependent blocking force, displacement and time response of a piezoelectric

actuator inside the heat chamber, tracking control performances are evaluated under various temper-

ature conditions via proportional-integral-derivative(PID) feedback controller. The desired position tra-

jectory has a sinusoidal wave form with a fixed frequency. Control performances are experimentally

evaluated at both room temperature and high temperature and presented in time domain.
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Table 1 The mechanical specifications of the piezo-
electric actuator
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Fig. 2 The heat chamber

Table 2 The mechanical specifications of the heat
chamber

Specifications Value

External dimensions 1,510x1,070x1,750 mm

Internal dimensions 800x800%800 mm

Temperature range Room temp. ~ 300 C

Electric power 14 kW
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(d) Time response after temperature change return

Fig. 3 Experiment for the generated displacement
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Fig. 5 Experimental setup for position tracking control
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