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Torsional Vibration Reduction in Automatic Transmission:
Focus on Torque Converter Damper and Centrifugal Pendulum Performance
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Abstract : Torsional vibration is caused by engine torque fluctuation transmitted to the drive system in the powertrain system
of an automatic vehicle. In particular, the torque fluctuation is directly transmitted to the automatic transmission due to the
lock-up damper of the torque converter applied to improve fuel efficiency and increase efficiency. This may cause NVH
problems and affect the structural life of the vehicle. As the driver’s desire for quietness and riding comfort increases, the
vehicle’s weight reduction, torque increase, downsizing, and complex gearbox structure become significantly
disadvantageous to the drivetrain and body vibration. Therefore, the existing single-stage lock-up damper of the torque
converter surpasses its limit for the turbo charge engine. To overcome this, a system in which a centrifugal pendulum is
mounted on a series two-stage spring is being developed. In this study, the analysis model was verified based on the actual
vehicle measurement results in order to solve the problem that occurred during vehicle driving in a system wherein a
centrifugal pendulum is mounted on a series two-stage spring. We proposed design variables by performing an analytical

approach to the problem.
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Table 1 Parameter of the vehicle
Inertia Part name Stiffness Part name

n Primary K1 K1 damper

2 Intermediate plate K2 K2 damper

I3 Secondary K3 AT gearbox

J4 AT gearbox K4 Propeller shaft

J5 Propeller shaft K5 Differ pinion

J6 Differ pinion K6 Differ crown

17 Differ crown K7 Left hand shaft

J8 Left wheel, shaft K8 Right hand shaft

J9 Right wheel, shaft K9 Left tire

J10 Vehicle K10 Right tire
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Table 2 Resonance frequency in drive condition

Mode Frequency [Hz] RPM
Tip-in/Tip out 7 210
Lockup damper 28 840

Wheel 56 1,680

Differential 87 2,610
Gearbox 167 5,010
Propeller shaft 283 8,490
Intermediate plate 333 9,990
2st lockup damper 862 25,860
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Fig. 6 Frequency response function
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Fig. 7 Correlation result of torsional vibration level
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