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A Study of the Control Logic Development of Driveability Improvement
in Vehicle Acceleration Mode
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ABSTRACT

Moder vehicles require a high degree of refinement, including good driveability to meet customer de-
mands. Vehicle driveability, which becomes a key decisive factor for marketability, is affected by many pa-
rameters such as engine control and the dynamic characteristics in drive lines. Therefore, Engine and drive
train characteristics should be considered to achieve a well balanced vehicle response simultaneously. This pa-
per describes analysis procedures using a mathematical model which has been developed to simulate spark
timing control logic. Inertia mass moment, stiffness and damping coefficient of engine and drive train were
simulated to analyze the effect of parameters which were related vehicle dynamic behavior. Inertia mass mo-
ment of engine and stiffness of drive line were shown key factors for the shuffle characteristics. It was found
that torque increase rate, torque reduction rate and torque recovery timing and rate influenced the shuffle char-
acteristics at the tip-in condition for the given system in this study.
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Fig. 1 Simplified drive train model
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Table 1 Initial value, inertial mass moment, stiffness, damp-
ing coefficient in model
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Fig. 2 Effects of inertial mass moment, stiffness, damp-
ing coefficient on shuffle frequency at 2nd gear
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Fig. 3 Effects of inertial mass moment, stiffness, damp-
ing coefficient on shuffle frequency at 3rd gear
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Fig. 4 Comparison between simulation results and experi-
ment results for 0—10% tip-in at 2nd gear
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Fig. 9 The effect of any torque control on the shuffle char-
acteristics
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on the shuffle characteristics
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