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Reduction of the Rattle Noise of PTO Driveline using a Tosional Damper

Y. J. Park

K. U. Kim

Ciea)

A torsional damper comprised of two stage pre-dampers was used to reduce the rattle noise generated in the PTO gear
box of a direct engine-PTO driveline of agricultural tractors. It was designed and mounted to the engine flywheel to reduce
the torque fluctuation-induced speed variations at the driving gears in the PTO gearbox, which were found to be main cause
of the rattle noise. The effects of a hysteresis torque and a torsional stiffness of the damper on the speed variation were
analyzed using an 11 degree of freedom non-linear model of the damped PTO driveline. The torsional damper was
represented by a single degree of freedom model with 7 parameters. Under a constant hysteresis torque, velocity variation
was reduced with decrease in the torsional stiffness of the damper. The velocity variation was also decreased with decrease
in the hysteresis torque under a constant torsional stiffness. Optimum values of the torsional stiffness and hysteresis torque
were obtained by the model simulation for the PTO driveline under the study. When the optimum values of the damper
were used, the sound pressure level of the rattle noise was reduced by 81%, resulting in a reduction of 15 dB(A). The
optimum damper also reduced the engine speed variation, resulting in a reduction of 80% at the driving gears in the PTO
gearbox. The torsional damper showed a good performance in reducing the rattle noise caused by the speed variation in

the direct engine-PTO driveline.

Keywords : Rattle noise, Torsional damper, Mathematical model, Optimal design
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Fig. 1 Torsional damper model.
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Fig. 3 Modeling of damped PTO driveline.

Table 1 Parameter value of damped PTO driveline

Torsional stiffness, Torsinal damping coefficient,
N.m/rad N.m.sec/rad
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Ko 19645.8 2 1.8398
Es 17836.6 s - 2.8634
k, 483859.4
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Table 2 Model verification in frequency domain.
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Angular velocity, 1/s
Component Order - Error, %
Measured Predicted
1.5 1.99 2.00 0.5
Flywheel

3.0 0.59 0.52 11.9
Dr1v1ng gear 1.5 1.15 1.16 0.5
14T 3.0 0.34 0.31 8.8
Driven gear 1.5 0.51 0.50 20
46T 3.0 0.09 0.08 11.1
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Fig. 10 Rattle noise with and without torsional damper in the PTO
driveline.
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