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The Effect of Variable Electric Fields on the PZT Characteristic and Laminate
Configuration in LIPCA

Cheol-Woong Kim (Mech. Eng., U&I Research Center, Korea Univ.), In-Chang Nam (Graduate School,
Acrospace Eng., Konkuk Univ.) and Kwang-Joon Yoon (Acrospace Eng., Konkuk Univ.)

ABSTRACT

The advanced piezoelectric ceramic composite actuator, which is called LIPCA with the FRP and the optimization of the
laminate configuration, was performed to maximize the stress transfer and the fiber bridging effect. This study evaluated the
effect of variable electric fields on the PZT characteristic, laminate configuration and fatigue characteristics under the
resonance frequency, which meant the largest performance range and the changes of its interlaminar phase were also
evaluated by stages. In conclusions, Comparing with the fatigue life of intact LIPCA, the fatigue life of LIPCA embedded by
the artificial delamination was decreased up to 50%. The micro void growth and the coalescence of epoxy were actively
made at the interlaminar phase subject to the large tensile stress.

Key Words : Lightweight Piezoelectric Composite Actuator (4 ¥4 @A = 25 7], LIPCA), PZT (A Al 2he),
Delamination (5 3H22]), Micro Void (9] Al 7] &, MV), Electric Field (2 7] &), C-scan (C-27})
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Fig. 1 Relationship between N and 44 in intact LIPCA
and LIPCA embedded artificial delamination
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Fig. 2 Interlaminar stresses distribution in LIPCA due to
the increment of M and electric field
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Fig. 3 Variation of Micro Void (MV) at interlaminar "A"
and interlaminar "B" due to the variable electric
fields and performance displacement
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