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Development of CFRP forming based on principal strips and its applications
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Our novel method uses orthogonal principal strips to fabricate objects whose
boundary consists of freeform surfaces. This approach not only lends an artistic touch to the
appearance of objects, but also provides directions for reinforcement, as the surface is mostly bent
along the lines of curvature. Moreover, it is unnecessary to adjust the bending of these orthogonal
strips during the construction process, which automatically reforms the design shape as if it is
memorized, provided the strips possess bending rigidity. Our method relies on semi-isometric
mapping, which preserves the length of boundary curves, and approximates angles between boundary
curves under local minimization. Applications include the fabrication of paper and sheet metal
craft, and architectural models using plastic plates, and CFRP. We applied our technique to several
freeform objects to demonstrate the effectiveness of our forming method.
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Fig. 2 (@) Small boat with evenly distributed lines of
curvature. (b)Maximum principal strips. (c)Minimum
principal strips.
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Fig. 3.1 (a)Ellipsoid with evenly distributed lines of
curvature. (b) Unfolded principal quads.
(c)Maximum principal strips. (d) Minimum principal
strips. (€) Two-layered principal strips with
maximum principal strips on the visible side.

(f) Two-layered principal stripswith minimum
principal stripson the visible side. (g) Plain-weaving
of the principal strips. (h) Woven principal strips.
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Fig 3.2 Stretching of principal strip. (eft) Before
stretching. (right) After stretching.
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Fig. 3.3 Amount of elongation necessary in
plain-weaving for a quad with thicknesst.
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Fig. 5 Schematic view of VaRTM device.
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Fig. 6 (a) CFRP Hood model. (b) CFRP Propeller
model.

@ (b)
Fig. 7 Cyclide handbag. (a) Outer appearance. (b)
Inner appearance.
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