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Development of Ultralight Composite Wheelchair Frame

Ji-Ho Kang, Soo-Hyun Kim and Chun-Gon Kim
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ABSTRACT

In this paper, we applied composite material of high specific stiffness and strength to the fabrication of a
folding wheelchair frame for the replacement of conventional metal wheelchair frames. A one-body composite
frame was designed and the finite element analysis was performed on this design. Some specimens of joint
parts were manufactured and strength test was done. With the results of analysis and test, some modification

was done and a prototype was produced.
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(a) BC&Loading (b) Deformation  (c) Stress

Fig. 1 Finite beam element analysis of wheelchair.

(a) Main Bush (b) Main Bush  (c) Crossbrace

/O Bending Shear Bending
fial Fig. 5 Joint strength test.
== T “ == A -1
= S =
e hes ALk
e . Z A - H
;:—r 184 } L2 ‘l

Fig. 2 Design of composite wheelchair frame. —— A e

(a) Main Bush  (b) Main Bush  (c) Crossbrace

i e Bending Shear Bending
Fig. 6 Joint test results.
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(a) BC & Loading.
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(c) Stress in crossbracé: (d) Tsai-Wu index of frame

Fig. 3 Finite element analysis of composite wheelchair.

(a) prototype (b) assembled
Fig. 8 Prototype of composite wheelchair.

Fig. 4 Joint pretest specimen.

Table 1 Mechanical properties of UD prepreg.

E, E, %2 Gy Gy  Thickness Table 2 Mechanical properties of fabric prepreg.
130GPa 10GPa 0.31 4.85GPa  3.62GPa  0.175mm E, N2 G2 Gy Thickness
Siy Sic Sp1 Sxc Siz Density 73.7GPa 0.1 5024GPa  2.5GPa " 0.2mm

1933MPa  -1051MPa 5IMPa -141MPa  61MPa  1731kg/nf Sir Sic Sz Density
653.2MPa " -653.2MPa " 50.24MPa * 1765kg/m’
° :value of CF3327EPC, ™ :assumed
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