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A Development of Parallel Type Hybrid Drivetrain System for Transit Bus
Part 2 : A Development of Advanced Shift Control Algorithm
for Hybrid Vehicle with Automated Manual Transmission
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ABSTRACT

In this study, the advanced shift control algorithm for parallel type hybrid drivetrain system
with automated manual transmission(AMT) is proposed. The AMT can be easily realized by
mounting the pneumatic actuators and sensors on the clutch and shift levers of the conventional
manual transmission. By using the electronic-controlled AMT, engine and induction machine, it
is possible to achieve the integrated control of overall system for the efficiency and the
performance of the vehicle. Performing the speed control of the induction machine and the
engine, the synchronization at gear shifting and the smooth engagement of clutch can be
guaranteed. And it enables to reduce the shift shock and shorten the shift time. Hence, it
results in the improvement of shift quality and the driving comfort of the vehicle.
Dynamometer-based experiments are carried out to prove the validity of the proposed shift
control algorithm.
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1 1 induction machine 2 : diegel engine 3 : manual tranymission

4 & eluteh 5 : connaction gear [:] - inverter

T : main controller 8 : angine load actuator 9 - fuel injector

10 i battery pack 1 : ditferential gear 12 : wheels

13 : solect cylindar 14 : ahift cylinder 15 1 ghatch actuator

16 © saw-tooth for motor 17 ¢ saw-tooth for engine 18 : saw-tooth for vehlcle

Fig.1 Schematic diagram for parallel hybrid drivetrain
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Fig.4 Shift sequence of automated manual transmission in parallel hybrid drivetrain
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Table 1 Analog/Digital Input/Output signal of main

controller
® Accel Pedal Stroke 1 {0~V
® Brake Action I 10~bV
¢ Torque Sensor 1 [0~7V
o Horizontal Cylinder 3 |On/Off
Position Sensor
Vertical Cylinder 3 |On/Off
Position Sensor
. e T Clutch Position Sensor | 1 |On/Off
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AMT in the dynamometer T/M Output Velocity 1 | Puse
Sensor
Engine Throttle
Control L 0~V
Horizontal Cylinder 3 1On/Off
Actuating
Vertical Cylinder 3 |On/Off
Actuating
¢ Cluteh Cylinder 1 |On/Off
Actuating
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