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ABSTRACT

Formulas have been developed to describe the
longitudinal vibration that occurs when the clutch
engages in an MT vehicle, and the vibration waveforms
have been used to formulate evaluation indices that
possess a high degree of correlation with sensory
evaluations.

The parts that contribute to longitudinal vibration of
the vehicle when the clutch engages were determined,
and a simulation of the first-order vibration of the torsion
system of the body and drivetrain was constructed,
enabling specifications to be evaluated at the initial stage
of vehicle development, when no prototype vehicle has
yet been constructed.

The use of the new method in the development of a
production vehicle enabled early determination of
specifications, such as driveshaft stiffness, and the
application of control to rapidly reduce engine speed,
enabling effective responses to be proposed.
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Fig. 1 Impact vibration model
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Nomenclature

p : Impact power [N]

m: Mass [kq]

v : Velocity [km/g]

: Reaction force [N]

: Mass [kq]

: Damping property [Nms/rad]
: Torsional stiffness [Nm/rad]
: Angular velocity [rad/s]

: Displacement [m]
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Final gear, Drive shaft, Tire, Suspension,
Lower arm, Upper arm, Engine mount, [
Knuckle, Body[
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Fig. 6 Analysis Model
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Fig. 7 Clutch model characteristic
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Fig. 11 Results of verification of simulation
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Control method

1. Detection of clutch ON/OFF using clutch sensor

2. Selection of Engine control (Th control, IG control, F/C control)

3. Application of IG control (1 time): Same timing of Engine Ne phase
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