Characteristics of Carbon Reinforced Piezoelectric Composite

. Karla Mossi'2, Byron Smith!, Makram Mouhli, and Robert G. Bryant?
Lipca-C2

aElectronic mail:

Abstract

LVirginia Commonwealth University, Richmond VA, USA
 Carbon Reinforced Composite

Carbon Epoxy
Unidirectional

T/ 71x22x0.010 mm

Positive connection

Pre-stressed piezoelectric Unimorphs have enhanced durability, strength, and
out-of-plane displacement, when compared to piezoelectric materials alone.
This study concentrates on the characterization of Lipca devices through
surface mapping and out-of plane displacement in tension and compression.

Applied Load Vs. Electric Field

Tension Compression
Conclusions
Glass/Epoxy £ « The device shows
100 x 24 x 0.10 mm N i 1V c + c exponentiona]
egative /—'v\ . .
PZT 72.4 x 23.01 x 0.25 mm congnectlo —> <+ increases in
06 displacement
Effective Stiffness o ] :J”U('j‘?r COTfhress'Ve
o oading at the
«Effective stiffness is calculated by taking the inverse of the ~ z o2 - z expense of actuator
effective compliance g O M rigidity as is
0.0 )
Effective compliance is determined by subtracting the i o g 025 evident from the
magnitude of the load displacement curve at zero field from & 27~ A s magnification of
:cheI (;nagnltude of the load displacement curve at higher o4 i: : 55‘5 1001 E"E hysteresis.
eI Pl e «The two
Field (kV/mm) Field (kV/mm) distinctive
1600 : : : : 05 150 —  responses
1400 | S 0n ] o ] diminstrate the
é 1200 - ;Tensidn 03 - ﬁ\ 075 possibility of
g 1000 4 | : o Compression g E: : i g ::::: : tailoring actuator
£ 800 | C 5 oo E oo preformance in
% o] | . ‘o order to meet the
g 400 4 1 1 L e S 075 needs imposed by
= ! ! ! 0.4 - o 300vpp 1.00 | -
" 200 ] s oz o 125 4 various
0 Pty ‘ e S ‘ﬂrﬁ-l_s 40 05 00 05 10 15 e 1.5 0 05 00 65 10 15 appllcatlons'
0 01 02 03 04 05 06 07 08 09 Field (kV/mm) Field (kV/mm)
Peak Field (kvimm) Special Thanks to James Beck and Dr. James McLeskey




