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Improvement of Spin Evasion Performance in Emergency

Hiromichi NOZAKT*

When emergency evasion during running is required, the driver sometimes causes the vehicle to drift, a condition in which the
rear wheels skid due to rapid steering. Under such conditions, the vehicle enters a very unstable state and often becomes
uncontrollable. An unstable state of the vehicle induced by rapid steering was simulated, and the effect of differential steering
assistance was examined. The results indicate that, in emergency evasion while corering, during which the vehicle begins to drift,
unstable behavior, such as spins, can be avoided by differential steering assistance, and both the stability and control of the vehicle
improve remarkably. In addition, reduction of overshoot during spin evasion by the differential steering assistance has been shown
to enable the vehicle to return to a state of stability in a short time in emergency evasion during straight-line running, Moreover, the
effectiveness of differential steering assistance during emergency evasion was confirmed using a driving simulator. And, the
influence of the response gain by the change of the steering wheel gear ratio was confirmed, too.
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Table 1
Bodies
Sprung mass body
Unsprung mass bodies (wheel camiers)
Rotating wheels
Engine crankshaft
Total

Bodies and degrees of freedom in car model.

R

of freedom —
Sprung body translation (O, Y, Z)
Sprung body rotation (vaw, pitch, roll)
Suspension stroke
Wheel spin
Powertrain (Engine crank shaft)
Tire delayed slip (lateral, longitudinal)
Brake fluid pressure
Total
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