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Torque Distribution Algorithm of Independent Drive Articulated Vehicle
for Small Radius Turning Performance

o7l x - BIKR - BEY - Mol

Kibeom Lee - Karam Hwang - Junyoung Tak - In-Soo Suh

Abstract The articulated structures seen in train or tram applications are being applied in road transportation systems, for
use in mass passenger transit. When articulated vehicles are driven on public roads, they no longer follow a guided track.
Therefore, there are a lot of control elements that need to be considered, such as turning radius, swept path width, off-track-
ing, and swing-out. Some of the currently available articulated vehicles on roads are equipped with an independent drive
system; a system that has one motor at each wheel. Through this drive system, each wheel can be independently controlled,
making precise and quick dynamic stability control possible. In this paper, we propose a torque distribution algorithm that
can reduce the overall turning radius of the articulated vehicle, which has been veritied through dynamic simulation.

Keywords : Articulated vehicle, Bimodal tram, Electric differential, Torque distribution
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Fig. 1 Articulated vehicle, Bimodal tram by KRRI (left) and

http:/dx.doi.org/10.7782/JKSR.2014.17.5.336 Phileas by APTS (right)
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Fig. 3 The KRRI all wheel steered single articulated vehicle [11]

Table 1 The KRRI all wheel steered single articulated vehicle

[11]
Capacity 116 Persons Carriage 2 Carriages
Turning radius 12m Max. Speed 80km/h
Steer All-wheel Length 18m
Width 2.5m Height 3.38m
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Table 2 Parameters of vehicle used for simulation [1,11]

Parameters | Value

Articulated Vehicle

Carriage 1 9289kg
Mass
Carriage 2 9676kg
o Carriage 1 98502kg'm?
Moment of inertia -
Carriage 2 44550kg-m?
Motor: 3Phase, 6Poles AC Induction
Rated power 45KW
Voltage/Current 480V 80A
Torque 146Nm
Gearbox: 2 step with helical gears
Gear ratio 14.42:1
Simulation condition
Road friction coefticient 0.85
Steering angle 32.2deg
Vehicle speed 20km/h
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Fig. 5. Vehicle motion with circle driving simulation result
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