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Development of the Foldable Manual/Power Hybrid Wheelchair

Young Chul Choi®, Kun Min Rhee’, Hwa Soon Choi , Young Taek Seo
ABSTRACT

Although there existed many types of manual/power hybrid wheelchairs, their use was not widespread
because of their inconvenience in converting drive system and in folding frames. To carry a wheelchair in the
car or to convert driving methods, some hard work of disassembling or exchanging wheels was required for most
of currently available hybrid wheelchairs. In this study, the standard foldable manual wheelchair was reformed to
a power wheelchair by installing the newly developed Axial Flux Permanent Magnet(AFPM) type of brushless
direct current(BLDC) motor on each rear hub of wheelchair. This wheelchair could be driven by manual or
electric power without exchanging wheels, thus no additional work was needed for carriage or for power
conversion. The developed wheelchair was evaluated for durability, stability, maneuverability, cost, and reliability in
accordance with the Korean standards. The results indicated that the developed hybrid wheelchair was good enough
for commercialization comparing to other imported wheelchairs.

Key Words : Manual and Power Hybrid Wheelchair(5 - 15 7€ #)°]) Axial Flux Permanent Magnet(Z
PG A5 TAN)
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Fig. 2 Configuration of BLDC motors. (A) Radial
type of Heinzmann. (B) AFPM type proposed
in this study
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Table 1 Factors influencing the choice of wheelchairs
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Fig. 3 Measurement of the COG(center of gravity) (A)
X-Y-Z Coordinate, (B) X-Coordinate (length),
(C) Y-Coordinate (width), (D) Z-Coordinate
(height)
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Fig. 6 The developed AFPM motor for hybrid
wheelchair (A) Schematic structure of AFPM
motor, (B) The manufactured AFPM motor
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Fig. 9 Developed parts for hybrid wheelchairs (A) The
wheel with a AFPM motor, (B) Driving controller
(C) Electro- magnetic Brake (D) Joystick controller
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Fig. 10 Developed hybrid wheelchair (A) Brake
control box (B) Left wheel control box (C)
Right wheel control box (D) Battery box (E)
AFPM motor (F) Joystick (G) Assistive wheel
(H) Folded wheelchair (battery out)
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Table 3 Functional characteristics of the prototype
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Table 4 Results of safety evaluation
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