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The Study of Shift Quality of Hybrid Vehicles
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Abstract : In this paper, several

fields for

. Hybrid vehicle(3Fe]B &= =}Ex}), Shift quality(HE =

]

conversion quality is important because it changes its speed with its own motors. A

type hybrid vehicle usually has AT or AMT,
Therefore,
type hybrid vehicle,

of planetary gears which change vehicle's speed.

subscripts

AT : automatic transmission

AMT : automated manual transmission
CVT : continuously variable transmission
THS : toyota hybrid system

SOC : state of charge

HCU : hybrid control unit
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1), Mode conversion quality

improving shift quality and mode conversion

quality are presented and considered. For a series type hybrid vehicle, improving mode

parallel

and its motor and engine can work independently.
improving both of two qualities is equally important in this case. For a power split
improving mode conversion quality is more important due to the existence

Series Parallel

Parallol

Power Split
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Fig. 3 Jerks after gear shift

Fig. 4 Engagement steadiness during gear shift

Fig. 5 Traction reduction during gear shift
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Fig. 6 Torque of the HEV powertrain in starting
mode
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Fig. 7 Torque of the HEV powertrain in engine
starting

Fig. 8 Acceleration of the vehicle in engine

starting
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Fig. 9 Torque of the HEV powertrain in hybrid
mode

Fig. 10 Acceleration of the vehicle in engine
starting
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Fig. 11 Toraque of the HEV powertrain in motor
mode
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Fig. 12 Acceleration of the vehicle in motor
starting
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Fig. 13 Torque of the HEV powertrain in
regeneration mode

Fig. 14 Acceleration of the vehicle
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