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Abstract

In this study, an isogoemetric analysis (IGA) method that uses NURBS (Non-Uniform Rational B-Spline) basis functions in computer-aided design
(CAD) systems is employed to account for the geometric exactness of curved electrodes constituting an electro-adhesive pad in electrostatic problems.
The IGA is advantageous for obtaining precise normal vectors when computing the electro-adhesive forces on curved surfaces. By performing
parametric studies using numerical examples, we demonstrate the superior performance of the curved electrodes, which is attributed to the increase
in the normal component of the electro-adhesive forces. In addition, concave curved electrodes exhibit better performance than their convex counterparts.
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Fig. 1 Electrostatic system
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Fig. 2 Curved electrodes
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Fig.5 Electro-adhesive force distribution and component analysis
of convex type curved electrode

Table 1 Comparison of electro-adhesive force by electrode shape

concave planar convex

type type type

everage adhesion force :

_ / fdl) /L 26.15Pa | 14.89Pa | 9.4Pa
r

adhesion force per unit

length : f fdl 0.02908N/m | 0.02308N/m | 0.01801N/m
r
length : L 1.112mm 1.55Imm 1.945mm
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Aol o] AR ghe AA B o 4 ek
o]/Fe] A= A3t Table 194 A= Afo] A=|7} 747k
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Fig. 10 Analysis of electro-adhesive force by component(Top;
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