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Measurement of In-plane Piezoelectric Charge Constant of Electro-Active Paper
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ABSTRACT

In-plane piezoelectric charge constant of Electro-Active paper (EAPap) was investigated based on direct and converse
piezoelectric effects. EAPap samples were made with cellulose film with very thin gold electrode coated on both sides of the
film. To characterize direct piezoelectricity of EAPap, induced charge was measured when mechanical stress was applied to
EAPap. In-plane piezoelectric charge constant was extracted from the relation between induced charge and applied in-plane
normal stress. To investigate converse piezoelectricity, induced in-plane strain was measured when electric field was applied to
EAPap. Piezoelectric charge constant was also extracted from the relation of induced in-plane strain and applied electric field.
Piezoelectric charge constants obtained from direct and converse piezoelectricity are 31 pC/N and 178 x 10-12m/V for 45
degree sample, respectively. Measured piezoelectric charge constants of EAPap provide promising potential as a piezoelectric

material.
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Fig. 1 Orientation of cellulose film and schematic of EAPap
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Fig. 2 Schematic of piezoelectric charge constant measurement
based on direct piezoelectricity
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Fig. 3 Converse piezoelectricity measurement setup
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Fig. 4 Electric displacement vs. applied stress with different
strain rate

Table 1. Piezoelectric charge constants of EAPap according to
material orientation
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Fig. 5 Averaged induced in-plane strain vs. applied electric
field
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