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The Study on Designing and Making Power Standing Wheelchair
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This paper is concerned with the designing and making power standing wheelchair. This wheelchair
is studied based on the mechanical and electrical engineering concepts and theories. The
mechanical theories are composed of statics and dynamics knowledges that are related with
moving and standing position. Basically the static and dynamic stability is the most important
element in designing and making the real size model. The linear actuator is used in the standing
mechanism and the joystick controlled by hand is attached on the arm rest. The real size model is
made and also investigated through the design specifications by test drive. Finally, this paper
proves the possibility of commercial production of power standing wheelchair.
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W = Weight

N =Normal Force

F = Force

T =Torque

v = Linear Velocity

p = Coefficient of Friction
® = Angular Velocity
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Table 1 Various Standing Wheelchairs

Name | Chairman G2 LCEV RAPT
Comp. | Permobil | Wassily Levo Nita
Nation | Sweden Italy Swiss Taiwan
*Front M |
anua
Wheel . *Thick
. *Small Diving and
Drive Frame
. Volume (Power
*Tilting L . Structure
Content *Drive in |standing
Seat . *Foldable
. . |Standing |*Seat
*Drive in . Armrest
. Position [Level
Standing
. Control
position
Price
19,000,000| 6,800,000 | 6,800,000 | 6,500,000
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Power 24 x 22(watt)
Torque = =
w 14.661(rad / sec)

= 36.01(Nm) (2)
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Table 2 Test Results for Coefficient of Friction
No.| 1|23 | 415

Average
Item
Weight(kg) | 2.4 |2.35|2.35|2.35|2.4} 237

Force(kg) | 0.7] 0.8 | 0.7 [0.75]0.7] 0.73
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Fig. 1 Free Body Diagram of Wheelchair
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Table 3 Results of Equations of Motion
I T, = F
Variable N 5 N 2 3l r2(1 )
kg *m° [N m|rad/s*| m/s Newton

value 13.5 |36.01 | 2.11 0.34 472
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Fig. 2 Four Linkage Mechanism for Standing system
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Fig. 3 Kinematic Diagram of Standing system
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Fig. 4 Two Positions of Standing system
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Fig. 5 Free Diagram of Chair and Person
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Fig. 6 Block Diagram of Wheelchair Drive
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Fig. 7 Circuit for Standing Motion of Wheelchair
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Table 4 Main Specifications of Wheel Chair
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Fig. 10 Rear View of Power Standing Wheelchair
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