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Abstract - Since the four-wheel drive transmits the driving force to all four wheels, the traction with the
road surface increases, thereby increasing the driving force. However, it has the disadvantage of lowering fuel
efficiency. Therefore, four-wheel drive is commonly used as a method of converting to optional four-wheel
drive when necessary while driving in two-wheel drive. This selective four-wheel drive converts the driving
force by mechanically changing the electric signal sent by the driver in the transfer case. In this study, in order
to mechanically change the electrical signal, a reducer is applied to the motor to increase the torque to perform
the function. Therefore, in this study, a reduction mechanism applicable to the motor inside the transfer case
applied to convert the drive is derived, and the reduction ratio applying the planetary gear type is optimized
accordingly. And based on the derived reduction ratio, two sets of planetary gears using a ring gear in common
were applied to develop a planetary gear tooth type in which the input shaft and output shaft are decelerated in
the same phase. Optimization design was carried out.
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(a) 1% Planetary gear

(b) 2" Planetary gear

Fig. 1. Concept of reducer mechanism.
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Fig. 2. Mechanism of drive conversion.
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Table 1. Design of 1% planetary gear

Table 2. Design of 2™ planetary gear

Unit Sun gear | Planet gear | Ring gear Unit Sun gear | Planet gear | Ring gear
Module 0.8 Module 0.8
Pressure angle 20 Pressure angle 20
Number of teeth 17 16 49 Number of teeth 12 19 49
Coe;fj;iﬁg;l‘)f 03 03 02 Coe;gfeiﬁg;"f 0.14 012 02
Backlash 0.065 0.085 Backlash 0.059 0.06
Minimum Backlash 0.050 0.059 Minimum Backlash 0.049 0.061
Maximum Backlash 0.201 0.238 Maximum Backlash 0.196 0.245
Center distance 10 10 Center distance 9.1 9.1
Pitch diameter [do] 10.2 9 29.4 Pitch diameter [do] 6.4 11.4 29.4
Basic diameter [dg] 9.585 8.457 27.627 Basic diameter [dg] 6.164 10.712 27.627
Addendum Addendum
circle 11.686 10.486 28.44 circle 7.76 12.456 28.44
diameter [dk] diameter [dk]
Deii‘g;’:ner ?;:lle 9.06 7.86 31.14 De(‘;izl;‘j;mm C[gf]le 5.12 9.756 31.14
Torque [N -m] 1 3.882 Torque [N -m] 1 5.455
RPM [rpm] 2000 515.152 RPM [rpm] 2000 366.667
vei?cr;gl e[r::]l/s] L113 veszghe[rlfll/s] 0.69
Face width [mm] 10 Face width [mm] 10
circumf;r(:;]ce force 62745 circumf;r{egrfl;:e force 99.9
Teeth stress[kgf] 69.554 Teeth stress[kgf] 107.493
Axial stress [kgf] 30.014 Axial stress [kgf] 39.682
A2 99.9kef, AW 2 Z}5}H5-2 107.493kef, S 2 A& 9.06mm= AASA L, 1 971019 ol 15
75} 39.682kgf = UHENS T N E A XY A& 9mm, 7] ZH A E 8.457mm, XY
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Fig. 3. Design of planetary gear.
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Fig. 4. Manufacture of driving system.
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