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Study on In-plane Strains of Electro-Active Paper
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ABSTRACT

Cellulose based Electro-Active Papers (EAPap) is very promising material due to its merits in terms of

large bending deformation,
make it possible to utilize applications,
insect robots,

low actuation voltage, ultra-lightweight,
such as artificial muscles and achieving flapping wings, micro-
and smart wall papers. This paper investigates the in-plane strains of EAPap under electric

and biodegradability. These advantages

fields, which are useful for a contractile actuator application. The preparation of EAPap samples and the
in-plane strain measurement system are explained, and the test results are shown in terms of electric field
frequency and the orientations of the samples. The power consumption and the strain energy of EAPap samples

are discussed. Although there are still unknown facts in EAPap material,

for artificial muscle applications.
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this in-plane strain may be useful
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2. Electro-Active Paper (EAPap)
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Fig. 1 Configuration of the prepared EAPap samples and
definition of the orientation.
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Fig.2 Test setup for in-plane strain measurement
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Fig.3 The deformation of in-plane strain of EAPap sample (45°
orientation) under the DC electric fields:
(a) 3VDC (b) SVDC and (C) 7VDC
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Fig. 4 In-plane strain of EAPap sample (45° orientation) under
DC voltage: (A) Just after the electrical actuation was turned
off, and (B) The maximum strain reached after the turn off
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Fig.5 In-plane strain of EAPap sample (45° orientation) under
DC voltage (applied during 9 minutes)
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Fig. 6 In-plane strain EAPap samples with orientations:
() 0° (b) 45°, and (c) 90°.
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Fig. 7. In-plane strain of EAPap sample (45° orientation) with
7V AC field at different frequency:
(a) 0.2 Hz, (b) 0.5 Hz , and (¢) 1.0 Hz.
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