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Our purposes of this study are to verify performances of proposed in—wheel motor system
and to design the parameter of the system.

From this study, we confirmed that ride quality and road holding is improved by using
the proposed in—wheel motor system through the numerical analysis. Moreover, we confirmed
that the proposed system has new ability using the reaction force of the wheel driving
motor. The ability is that the change in pitch angle has to be reduced.

And we propose the new design algorismusing the genetic algorism. We design the important
parameters of the proposed system such as the spring rates and damping rates by the design
algorism.

The proposed in-wheel motor system has various advantages, and high performance
electrical vehicles will be realized using the proposed systems. The global environment
will be greatly improved by the promotion of the electric vehicle. The spread of the
electric vehicle is promoted by providing the high performance electrical vehicle using
the proposed system.

From this study, we verify the performances of the proposed system and design the proposed
system by using a numerical simulation. Therefore, our future work is to verify the
performances of the system by using the prototype of the proposed system.
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Fig.1 Example of structure and motion of
proposed in-wheel motor system.
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Fig.2 Analytical models of proposed and
conventional systems for simple analysis.

Table 1 Parameters of analytical models.

Parts Mass (kg) Parameters Values
Vehicle body 250 K(N/m) 19620
Knucklel 15 K,(N/m) 294000
Knuckle2 8 K, (N/m) 19620
Motor 20
D(N-m/s 2000
Knuckle 15 s )

Wheel and tire 17.5 LQ¥rshn). 10000
D, (N-s/m) 2000
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Fig.3 Velocity of vehicle.
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Fig.4 Displacement of vehicle body.
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Fig.5 Displacement between tire and
road surface.
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Fig.6 Power spectrum of acceleration
of vehicle body.
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Fig.7 Results of frequency analysis.
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Fig.8 2-wheel models for numerical analysis.
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Fig.9 Displacement between tire and
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Fig.10 Results of frequency analysis
(with GA and without GA).
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