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This paper proposes a new design for a low-profile and cost-effective in-wheel motor with large diameter. We
install electric motor(s) inside the wheel parallel to the radial direction of the wheel, and utilize a single stage

axis changing mechanical compornent such as a crown gear, a bevel gear, a friction wheel, a ladder chain and a

sprocket and so on. The proposed design reduces total number of mechanical parts and it can be water-proof and

dust-proof very easily.

Key words: Low-profile in-wheel motor, active wheel, cost-effective
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Fig. 1 Target application of proposed in-wheel motor
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Fig. 2 Problem of the conventional actuator arrangement
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Fig. 4 Proposed low-profile in-wheel motor
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Fig. 5 Single stage reducer: pinion gear and crown gear
(left), sprocket and ladder chain (right)

4 OO

oooooooboooooooooooooooOoooo
rboo00o00O0O0ooooOO0o0O0O0O0obooOoboooOoOaon
oooooooboooooooooooobooOooood
ooooooooooooooooOoOoboOoooOoooOoan
00000000000 OoO0OAD-SIT20000000

000000000000 DO000OO0O0OO0OD 13[A]00
0000000000000 D0000D03840[glo0 00
0ooooDoDo465Nm|0 000000 10%00000
kg DOODDODODDODOODODODODODODODDODODOOD
o0o0oo0ooO0op0ooO0o0oooO0O00Dbo0200000
ooooooooooooooooOOoObOObOOoooo
ooooooooooo3%00000000000
0000000000000 D0OD0DO0O0DDDS%000
000000000000 100009%0000300
73%000000000000000000D0D0OODOO
00oo0ooD0o0D0oDo0oooDOoOm%oO0000000000
oooo0o0o30000o0oob0ooooO0000O0oo0ooon
ooooooooooooooooooooooooon
ooOoooOoooooooOO0oooOoooOobOOoooobooo

5 OO0

oooooooboooooboooooooooooog
gooooobooobooooboooooooboboboobooo

gooooao
6 OO

goooooooooooooobooooooooboo
oooooooooooobooooobooooooood
oooooobooooOoooooooano

good

[ 0O0,0,00,00,00,00:“00000000000000
000000000000-0 30:0000000000000
00000000000000-"7, SI2009, pp.1104-1105, 2009.

2l 0D0,00,00:“000000000000000000000
007, SI2005, pp.407-408, 2005.

Table. 1 Specification

Size ¢ X H [mm] 250 %49
Weight [kg] 0.7
Reduction Ratio 204

Rotation

Maximum Torque [Nm] 4.65

Rated Speed [rpm] 39.8

Fig. 7 Efficiency Measurement

Table. 2 Result of efficiency measurement

Voltage[V] | Current[A] | Load[g] Speed[rpm] | Total Efficiency
1.12 2.7 1040 6.6 0.29
1.73 4.2 1740 9.5 0.29
2.43 6.0 2440 12.9 0.28
3.13 7.6 3140 16.3 0.28




