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Abstract : Due to the diversified use of recent Piezoelectric Zirconate Titanate Composite Actuator (PZTCA), various
PZTCAs with the different ply orientation of the fiber layer have been applied. For this reason, the applicable bending
moment equation is necessary even though the fiber layer ply orientation and the laminate configuration are changed.
The aim of this research is to evaluate the relationship between the total effective moment (M®) and Bernoulli-Euler
bending moment (M) when the ply orientations of UD CFRP are changed. In conclusions, 1} As the performance test
results by the CFRP ply orientation, the performance of [0] and [90] were stable. However, while the performance of
[+45] was suddenly decreased after 5 hours. 2) The change of M* by the CFRP ply orientation was evaluated. As the
CFRP ply orientation was increased from [0] to [+60], the M* were gradually decreased. However, they became a little
bit increased from [+60] to [90]. 3) After the change of M by the CFRP ply orientation was evaluated, it was found that
M®=2.2M was valid for just [0] and that there was a relationship between M” and M according to the ply orientation.
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Abstract : The aims of this study were to define the relationship between the total effective moment(ME ) of
PZTCA and Bemnoulli-Euler bending moment(M), to endure the limitations of the previous equation and
M*=2.2M, and to suggest and evaluate the applicable stroke equation for the general ply orientations. It was
confirmed from numerical analysis that some relationship between M and M existed for CFRP ply
orientations [+30], [+45], [+60] and [90]. Therefore, a parameter to modify MP=22M is required. This study
suggested the modifying parameter, that was the fiber ply orientation factor(F,,). The previously used equation
can be applied to just [0]. If the CFRP ply orientation in PZTCA was changed, the results generally would
be the same. Therefore, there is some limitation not to apply. However, since the suggested new equation
considered the change of curvature radius by the CFRP ply orientation, it was found that the relationship
between the performance stroke and the curvature radius of the CFRP plv orientation in PZTCA was clear.
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