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A Study on the PZT Application for Spacecraft Components
Sang-Hoon Lee*, Kwon-Tae Hwang*, Hyokjin Cho***, Hee-Jun Seo*™**, Guee-Won Moon*****

Abstract

All spacecraft components shall be checked for compatibility with vacuum using CVCM and
TML in advance. CVCM and TML of the PZI-5 piezoelectric vibrator has to be less than 0.1%
and 1.0% respectively. Also, it has less than 500ng/cnv’/hr of TQCM for vacuum bake-out test
using high temperature and high vacuum. Thus, the piezoelectric vibrator may be employed in
the vacuum environments. Finally, it can be confirmed that the characteristics change of the
piezoelectric vibrator is less than 1% under vacuum environments. Also, the temperature
dependency of the characteristics in the PZT-5 piezoelectric vibrator with the lateral mode was
investigated in the range of -100T to 90T using the thermal vacuum chamber to utilize the
vibrator to the aerospace industries. As the results, at room temperature, the resonant and
anti-resonant frequencies had the minimum value, whereas, the dielectric constant increased
linearly from about 2500 to 7500 in the given temperature range. The mechanical loss decreased
linearly from 0.08 to 0.03.
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Figure 3 Experimental setup of resonance method
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Figure 4 Pressure dependence of the
electro-mechanical coupling factor for PZT-5
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Figure 5 Admittance characteristics of the piezoelectric
plate with lateral effect at room temperature
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Figure 6 Resonance characteristics change depend
on temperature of the vacuum chamber (lateral)
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Figure 8 Temperature dependence of the
electromechanical coupling factor
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Figure 9 Temperature dependence of the dielectric
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