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Improving roll dynamics by utilizing on the response difference
between electric drive system and friction brake system.

Hiromitsu TOYOTA Binh-Minh NGUYEN Sakahisa NAGAI Hiroshi FUJIIMOTO Kaoru SAWASE

Sometimes, enhancing the performance of lateral dynamics control by integrated driving and braking forces might degrade the roll posture

behavior. Therefore, we focus on the lateral dynamics and roll posture behavior, and response difference between On Board Motor System and

Friction Brake System, proposing a frequency-separate-based integrated driving and braking force control of all wheels. It successfully reduces

the mean value of roll angle by 4 to 9 % in comparison with the conventional control method.

KEY WORDS: Vehicle Dynamics, Brake System, Motion control, On Boad Motor, Frequency Separation (B1)
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Table1 Suspension Type

Suspension Type
Front Suspension| Rear Suspension
Small size ((ZWD);I'orsion Beam
. Mid size Strut 4WD)De Dion etc.
\ézrtl:;;y Big size Double Wishbone
High Perf. | Double Wishbone Multi Link
Frame Multi Link Rigid Axle
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Table 2 Control Method

No. Control Method Remarks
Conventional Method 1
i Only OBMS Qm(s) =1.0, Qp(s) =0.0 Fixed Value
2l FBS and OBMS Conventional Method 2
Fixed Ratio Qm(s) =1—k, Qy(s) =k Fixed Value
FBS and OBMS Propose Method
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Table3 Vehicle Specs

Contents Symbol Value Unit
Vehicle Wight m 2200 [kal
Vehicle Height h 0.635 [m]

Cornering Stiffness . Gy 110, 855 [kN/rad]
CoG. to Axle Length L 1, 1.39, 1.28 [m]
Wheelbase L 2.67 [m]
Anti-Force Angle 0 ggIM , ggg 72, 229 [deg]
Roll Inertia I 712.3 [kgm2]
Roll Dumping Cy 9538.5 [Nm/(rad/s)]
Roll Stiffness K, 63368 [Nm/rad]

Qm(s),Qb(s),Hm(s),Hb(s)

Qm(s) = Red [- -]
Hm(s) — Red [--]

Gain[dB]
\

Qb(s) — Blue [*-]
Hb(s) = Blue [-]

10° 10’

Frequency [Hz]

Fig.5. Plant and Frequency Separation Filter
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Table4  Test Result
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Method Stability Performance Performance
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