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Study of Upshift Control Method by Estimation of Acceleration Waveform
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Control that corrects the torque output deviation
of shift clutches is required to suppress the shift-
shock produced when automatic transmissions up-shift,
and enhance product quality. Control technology was
developed that serves this purpose by estimating and
evaluating the vehicle acceleration waveform generated
when shifting, from the variation in output shaft
rotations, and then detecting the output deviation of
clutch torque and performing learning correction based
on that acceleration waveform.
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Nomenclature

T,, : Input torque [Nm]

T, : Opening side clutch torque capacity [Nm]
Tc,, : Conclusion side clutch torque [Nm]

T,, : Output shaft torque [Nm]

i,r: Opening side gear ratio [-]

i,, : Conclusion side gear ratio [-]

i, : Final reduction gear ratio [-]
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Nomenclature
Tc,;: Opening side clutch torque [Nm]
J,, - Input shaft inertia [kg'm’]

@, : Input shaft angular acceleration [rad/s’]
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Fig. 1  Concept of reducing fluctuation of longitudinal
acceleration during inertia phase
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Nomenclature

T,;: Road load torque [Nm]
J, : Vehicle inertia [kg'm’]

@, : Output shaft angular acceleration [rad/s’]
f’ou, : Target output torque [Nm]

cf)v : Target output angular acceleration [rad/s’]

T ¢, - Target clutch output torque [Nm]

ATc,, : Output deviation of clutch torque [Nm]

on

A®, : Deviation of output angular acceleration [rad/s’]
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Fig. 2 Relation between output shaft torque and
output angular acceleration deviation
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Fig. 3 Concept of learning control for reducing
fluctuation of longitudinal acceleration
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