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Modelling of Manual Transmission Gear Rattle
Phenomenon and Its Impact Factors

WU Huwer' , WU Guanggiang®*

(1. School of Automotive Studies, Tongji University, Shanghai
201804, China; 2. Institute of Industrial Science, the University of
Tokyo, Tokyo 153-8505, Japan)

Abstract: Based on basic parameters of vehicle and rotational
parameters of real driveline system components, e.g.
torsional inertia, stiffness and damping, the coupling model of
nonlinear torsional vibration of vehicle powertrain and
longitudinal translation was established. With the coupling
model, each unloaded gear pair rattling phenomenon was
reproduced when the vehicle in gear one was accelerating.
Then, gear rattle sensitivity was analyzed for different impact
factors. It is shown that appropriate gear backlash and
torsional inertia could inhibit the gear rattle phenomenon of

manual transmission.
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Fig.1 Schematic diagram of torsional vibration damper
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Fig.2 Characteristics curve of clutch torsional vibration

damper considering hysteresis characteristics
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Fig.6 Structure of vehicle powertrain system modelling
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Fig.7 Driveline torsional vibration model
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Fig.8 Vehicle longitudinal motion and force analysis
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Fig.15 Rattle force of the fifth gear pair influenced by gear backlash
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Fig.16 Rattle force of the second gear pair influenced by driven gear torsional inertia
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Fig.18 Rattle force of the fourth gear pair influenced by driven gear torsional inertia
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