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Design of Electric Automatic Manual Wheelchair Driving System
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Abstract  Application of electric wheelchair, sort of wheelchair which is playing important role in transporting
patients and old people, has been increasing. In this study, we designed the electric wheelchairs' driving system.
Using the multi-step gear, the driving system can get great power, even though the small capacity of motors.
First, we designed the multi-step gear, test its bending strength and contact strength, as well as verified its
performance. We installed 'B-type electric brake(Multiple plate clutch, Anti-magnetization) in same axle of the
driving system, so it is possible to stop under huge torque and small size. Using this driving system of the
multi-step gear which we designed, it's possible to improve driving gear efficiency 30% up and create the
high-competitive electric wheelchair. And, it is easy to repair and control.
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[Fig. 1] Design of planetary gear reducer
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[Table 1] Design of sun gear and planet gearl

Article sun ‘ planetl
Module 1.000

Pressure angle 20.000

Number of teeth 12 48
coefficient of potential 0.300 0.000
Backlash 0.158

Minimum Backlash 0.072

Maximum Backlash 0.201

Center distance 29.500 29.500
Pitch diameter [do] 12.000 46.000
Basic diameter [dg] 11.276 43.226
Addendum circle diameter [dk] 14.579 47.979
Dedendum circle diameter [dr] 10.100 43.500
Torque [N-m] 1.000 3.833
RPM [rpm] 1800.000 469.565
Peripheral velocity [m/s] 1.150

Face width [mm] 5.000

circumference force [N] 163.842

Teeth stress[N] 177.363

Axial stress [N] 67.923

[Table 2] Design of planet gear2 and ring gear

Article sun ‘ planetl
Module 1.000
Pressure angle 20.000
Number of teeth 12 48
coefficient of potential 0.300 0.000
Backlash 0.158
Minimum Backlash 0.072
Maximum Backlash 0.201
center distance 29.500 29.500
Pitch diameter [do] 12.000 46.000
Basic diameter [dg] 11.276 43.226
Addendum circle diameter [dk] 14.579 47.979
Dedendum circle diameter [dr] 10.100 43.500
Torque [N-m] 1.000 3.833
RPM [rpm] 1800.000 469.565
Peripheral velocity [m/s] 1.150
Face width [mm] 5.000
circumference force [N] 163.842
Teeth stress[N] 177.363
Axial stress [N] 67.923
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[Fig. 3] Design of wheel installation principle
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[Fig. 5] Design of actuation principle
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