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Abstract - Electric wheelchairs, the output from the motor is mainly applied to a speed reducer using a pow-
er transmission device such as a belt or a chain. However, although a speed reducer using a belt or chain is a
simple device, it occupies a lot of space and has a space limitation, so it is not suitable for an electric wheelchair
driving part. However, since the speed reducer of the planetary gear type is decelerated on the same axis, the
volume can be reduced, so the space constraint is less than that of the belt or chain type reducer. Therefore, in
this study, a driving part that can obtain great propulsion with a speed reducer using a planetary gear type was
developed through a study on the driving part of a wheelchair that can be switched between manual and
electric. Accordingly, the tooth shape of the planetary gear applied to the reducer was designed using the
Kisssoft program. In addition, the drive part was designed to be applicable to the existing wheelchair wheels,
and the mechanism was optimized for the manual/electric switching principle and operation principle of the
drive part. Based on the research contents, the final design and manufacture of the wheelchair reducer drive
unit in the form of a planetary gear having one sun gear, two planetary gears and one ring gear was carried out.
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Fig. 1. Concept of reducer Structural.
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Table 2. Design of planet gearl and ring gear

o FXEZ I A o] =g
1.15m/s, & X% 5mm, HA A5 163.842N, X ¥ Unit Sun gear planet gearl
Table 1. Design of sun gear and planet gearl Module 2.000
) Pressure angle 20.000
Unit Sun gear planet gearl
Module 1.000 Number of teeth 9 51
Pressure angle 20.000 coefficient of potential 0.400 0.000
Number of teeth 12 48 Backlash 0.162
coefficient of potential 0.300 0.000 .
Minimum Backlash 0.082
Backlash 0.158
Maximum Backlash 0.307
Minimum Backlash 0.072
Maximum Backlash 0201 Center distance 32.724 32.800
Center distance 29.500 29.500 Pitch diameter [do] 13.500 81.000
Pitch diameter [do] 12.000 46.000 Basic diameter [dg] 12.686 76.115
Basic diameter [d; 11.276 43.226 i
asic diameter [dg] Adflendum circle 17700 78.000
Addend ircl diameter [dKk]
endum circle
14. 47.979 :
diameter [dk] 519 797 Dedendum circle 10.950 84.750
diameter [dr] : ’
Dedendum circle
diameter [dr] 10.100 43.500 Torque [N - m] 5.000 30.000
Torque [N -m] 1.000 3.833 RPM [rpm] 350.000 58.333
RPM [rpm] 1800.000 469.565 Peripheral velocity [m/s] 2.404
Peripheral velocity [m/s] 1.150
P i Face width [mm] 10.000
Face width [mm] 5.000
circumference force [N] 762.195
circumference force [N] 163.842
Teeth stress[N] 177363 Teeth stress[N] 788.280
Axial stress [N] 67.923 Axial stress [N] 201.106
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