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In order to utilize the characteristics of carbon fiber reinforced plastic
(CFRP), which is a new material with high strength and light weight, we have expanded the
possibilities of design through a design method that integrates engineering material evaluation and
design. Aiming at an electric wheelchalr for outdoor use that encourages elderly people to raise
their forehead, we applied a carbon monocoque structure to the seat surface and designed the overall
structure based on a completely reversed novel idea of providing the cushioning function necessary
for outdoor use to the frame. The design of the final product was completed through analysis and

prototyping.
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Table 1 Test conditions

P

Direction of fiber | 0° ~90° — 2 _
Angle of fiber | £0° ~+90° — RN
Number of ply 8 — 2 : "
Load 30 [N] +0° +30° +45° +60 +90°
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Fig. 5 Drawing of seat Fig. 6 Testing equipment Fig. 7 Evaluation result of each angle
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Fig. 8 Seat model

Fig. 10 Suspension frame structure

Fig. 11 3D structure of frame
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Fig. 12 Cutting layout of CFRP plate Fig. 13 CFRP frame
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Fig. 15 Usage evaluation using motion analysis and myoelectric signal
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