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Until recently,the primary users of wheelchairs were people with lower body
disabilities. However, the number of patients recovering from accidents or
surgery, as well as the number of elderly people using wheelchairs, is
constantly increasing. This study examined the design and manufacture of
standing and gait assist wheelchairs that assist temporary gait disturbed
patients to take rehabilitation training and elderly people to engage in
walking exercise. A kinematic analysis was used to select a drive motor and
design a four-bar linkage mechanism for lifting the backrest vertically. Using
a multibody dynamic simulation, detailed design was performed taking into
consideration the spatial motion and partial interference, and the necessary
push force and stroke of the linear actuator were also calculated. To ensure
structural safety, the von-Mises equivalent stresses of the upper and lower
brackets of the linear actuator were verified through a finite element analysis.
The manufactured wheelchair was shown to operate successfully as intended,
using the developed controller for the drive motors and linear actuator.
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®linear actuator
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Fig. 1 Main parts of standing and gait assistive wheelchair
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Fig. 2 Free body diagram of driving wheel
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Fig. 3 Kinematic schematic of lift mechanism
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Table 1 Material properties of Al 7075

Young's Poisson's Yield Density
Modulus ratio Stress o
(GPa) (MPa) (" kg)
Al 7075 72 0.33 430 2.81

1020
68673

1413
021332 Min

(b) Lower bracket

Fig. 7 Structural analysis result
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Fig. 8 Lift motion of wheelchair

Fig. 9 Wheelchair assisted walking
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