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Research on Simulation Method for Predicting Rattling Noise in MT Drivetrain
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ABSTRACT

The level of rattling noise in the MT drivetrain
system is closely related to the state of transmission
input shaft rotational speed fluctuation. In this research,
the loudness of the noise, which is proportional to the
impact of the rattling idle gears caused by the rotational
speed fluctuation, and the conspicuousness of the noise,
which is caused by the existence of drivetrain resonance,
was clearly identified. Furthermore, a drivetrain
simulation method for predicting the state of rotational
speed fluctuation was developed. In this simulation
method, a clutch torsional characteristic defined by the
dynamic torsion constant and equivalent damping force
coefficient is used as the parameter to improve the
accuracy. Consequently, it is now possible to obtain the
optimum specification of clutch, the amount of moment
inertia and the rigidity of drivetrain torsional
characteristic to reduce the rattling noise level at on early
stage of the development program.
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Fig. 1 Rotational speed fluctuation and sound
pressure level
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Fig. 5 Input wave and simulation result
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Fig. 7 Dynamic characteristics of clutch
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Fig. 8 Calculated results of dynamic stiffness of clutch
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Fig. 10 Comparison of rotational speed fluctuation
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Fig. 12 Simulation results of input shaft rotational
speed fluctuation at 2.4L 6MT
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Fig. 13 Measurement results of input shaft rotational
speed fluctuation at 2.4L 6MT
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