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Abstract : Due to the advancement of detection technology, the frequency of military vehicles being exposed to enemies due

to noise or heat has been increasing. Consequently, the development of electric military vehicles that can be driven without
noise is increasing. This paper examined the power distribution method of a three-motor tracked vehicle’s electric drive
system by applying two drive motors(left/right) and steering motors. The control object for driving the vehicle is two
left/right tracks, but the control element requires optimization of the power distribution of three motors. Based on the motor
efficiency map, an algorithm that can maximize the efficiency of three motors was derived, and the control logic was

constructed. The steering torque distribution ratio was defined, and the power consumption according to the steering torque

distribution ratio was analyzed through simulation. Results verified the performance of the power consumption optimization

control logic and demonstrated that the higher the steering torque distribution ratio, the lower the power consumption. When
applying the optimum torque distribution control logic, the power consumption of approximately 4.78% was reduced

compared to when the steering motor was not used.

Key words : Tracked Vehicle(#| = *}=F), Multi motors(th5 HE]), Torque distribution(E=-5-4l)), Power distribution(Z

HEH)), Steering motor(Z3F X E]), Control(A]|°])

Nomenclature LMEZ
T : torque, Nm H HA 7] wE R Q) AR AFFo] Af T
w : rotational speed, rad/s = B QS Ao A =F=E WETF FrhskaL ok
Vv : vehicle velocity, m/s webA] AsskE Fal FAATo] ek AR Ab
U : friction coefficient ko] F7Fskal Aok A=A e Ao S
F : force, N A WAYA Ak 317 Wl - A AT BT 7}
P : power, W 7F 9122 REE A &ste] dEshrt 7hesith A%
L : track length, m & ApeFo] 749 o]¢} o] HH 27)vho 2 ] 8+
b : track width, m Aes THAA T JARY, a5 2pFe] A9 w71
& 1SS W, BE 2/vte R 9 TS T
=l SHAZE Ak whebs 25 S5 Afolo] 23 7
ouisg 9 REIE S sho] 3WE] A} HEH A
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Table 1 Steering operating point (40 kph, R120 m)

Original point . .
(Stee% motI())r off) Optimal point
Steering torque ratio 0 0.77
Steer motor torque [Nm] 0 56.8
Left motor torque [Nm] 492.0 315.6
Right motor torque [Nm] 332 209.6
Power consumption [kW] 358.0 348.4
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Table 2 Electric energy according to steering torque ratio

Simulation | Steering torque Electric energy Reduction

case distribution ratio | consumption [mJ] | rate [%)]
casel 0 152.83 -
case2 0.25 150.13 1.7998
case3 0.5 147.45 3.6478
cased 0.75 146.23 4.5169
case5 1 146.23 45171
case6 Optimal logic 145.87 4.7737
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