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Engine Control During Shifting Process of
Automatic Mechanical Transmission Without
Disengaging Clutch
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Abstract;
disengaging clutch is analyzed, based on which the control

Dynamic analysis of shifting process without

algorithm for shifting process is studied, the combined control
algorithm of feedforward control, PID control and Bang-Bang
control for engine speed control is presented, with which the
engine speed test on real car test is made, the test results
show that the algorithm realizes rapid and precise engine
speed control, which meets the requirements of shifting

without disengaging clutch.

Key words: shifting without disengaging clutch; engine
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Fig.1 Structure of vehicle drivetrain
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Fig.2 Control logic of Upshift and Downshift process
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Fig.3 Engine torque step response curve
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Fig.4 Engine torque following feature curve
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Fig.6 Engine speed control algorithm
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Fig.7 Engine speed control process test curve
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Tab.1 Statistics of tuning time of each speed difference

YRR/ e m !t B/ e mt WRHEE/s  RTE R/ s
4 000 3 000 0.54 0. 60
3 000 2 500 0.30 0.38
3 000 2 000 0.51 0.52
2 500 2 000 0.33 0.42
2 000 1500 0. 30 0.59
2 000 3 000 — 0.37
1500 3000 — 0.42
1 000 3 000 — 0.49
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