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Research on fundamental algorithm of mechanical surface transformation based on
geometric theory
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A geometrical theory to control the shape of a curved surface from arbitrary
shape to arbitrary shape 1s developed. Specifically, a theoretical system is developed to obtain a
desired surface by giving three components, namely, expansion and contraction in the longitudinal
direction, out-of-plane bending in the normal direction, and in-plane bending, to each point of
lines of curvature. The important point is to form a curved surface without giving any torsion. A
software that implements the theory is developed in this study. The order in which the deformation
is applied and the incremental width of the deformation can be changed arbitrarily, and how the
deformation progresses can be confirmed graphically in the system. In addition, the actual
mechanical device is manufactured for demonstration purposes. By connecting the device to the
software, we can confirm the actual curved surface deformation operation.
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