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ABSTRACT

This study presents the investigation of new type of torsional vibration isolator utilizing an anti-reso-
nance induced by planetary gear sets. This type of torsional isolator generates the anti-resonance fre-
quency capable of effectively attenuating torsional vibration induced by an internal combustion engine
those in a specific range. To evaluate its feasibility and isolation performance, the torque trans-
missibility of both the proposed torsional vibration isolator and the conventional torsional vibration iso-
lator are estimated, and compared. The band-stop frequency can be tuned to achieve wider isolation fre-
quency range. Finally, the proposed torsional vibration isolator was designed, manufactured, and its tor-
que transmissibility, one of the essential vibration isolation performance indicators, was experimentally
measured by using a low inertia dynamometer with non-contact torque sensors and then compared with
the simulation results of the proposed torsional vibration isolator.
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Fig.1 Schematic view of a proposed band-stop type
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Fig.2 Configuration of a planetary gear set inside
the proposed torsional vibration isolator
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vibration isolator and the conventional torsional
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Table 1 Specifications of the proposed planetary type
anti-resonance vibration isolator

Contents Unit Value
Ring gear()V,) EA 58
Number
of teeth Sun gear(Ns) EA 22
Pinion gear(N,) EA 18
Carrier(/;) kgm® 0.04
Ring gear(l,) kgm® 0.1
. Sun gear(/3) kgm? 5.67x10°
Inertia 2 4
Pinion gear(/s) kgm 9.86x10
Engine(/,) kgm? 0.2
Turbine(l}) kgm? 0.06
Spring stiffness(k) Nm/rad 384
50
—k=384 Nm/rad
P --k=768 Nm/rad
40 I ;: k=1083 Nm/rad ]
PR ——k=1398 Nm/rad

Transmissibility (dB)

20 40 60 80 100
Frequency (Hz)

Fig. 4 Torque transmissibility influenced with different

spring stiffness constants
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Fig. 5 Torque transmissibility influenced with different
pinion gear inertia
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Input
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(a) Front view

(b) Sectional view

Fig. 6 A designed configuration of the proposed
torsional vibration isolator
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