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Reduction of Rattle Noise of

T'O Driveline

using Tosional Damper
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Fig. 1 Torsional damper model.
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o] 71 A, k= torsional stiffness of pre-damper
spring, N.m/rad
k.p= positive torsional stiffness of
main-damper spring, N.m/rad
k.= negative torsional stiffness of
main-damper spring, N.m/rad
0 t4= relative angular displacement  bet—
ween flywheel and damper, rad
¢ = working range of damper, rad.
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Fig. 2 Characteristic of torsional stiffness

and hysteresis torque of damper.
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when 0, > 0
hin /2, —¢g < 0y < —¢3
han /2, —d3 < 0 < ¢
hin /2, ¢ <Oy < &
'U.’hen 0fd< 0
—hn /2, —py < Oy < — ¢y
<

h(éjd) =
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o714, hyn= hysteresis torque of pre-damper

spring, N.m

h.p= positive hysteresis torque of
main-damper spring, N.m

h.n= negative hysteresis torque of
main-damper spring, N.m

6 fa= relative angular velocity between
flywheel and damper, rad/s.
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Fig. 3 Model of PTO driveline including
a tosional damper.
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Fig. 4 Predicted and measured angular velocities
in time domain using PTO driveline

with a pre-damper.
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Fig. 5 Variation of angular velocities of fly-
wheel and driving gear 14T by tor-
sional stiffness of damper.
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Fig. 6 Effect on angular velocity transmis-
sibility of torsional stiffness of damper.
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Fig. 7 Variation of angular velocities of fly-
wheel and driving gear 14T by hy-
steresis torque of damper.
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Fig. 8 Effect on angular velocity transmi-
ssibility of hysteresis of damper.
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(a) Angular velocities of flywheel and driving gear 14T

in time domain
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Fig. 9 Angular velocities of flywheel and dri-
ving gear 14T with a torsional damper.
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Fig. 10 Rattle noise with and without torsional
damper.
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