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ABSTRACT

In this paper, to reduce planetary gear noise under the neutral control condition, a dynamic analy-
sis model for multi-stage planetary gear trains of the HMC 6th speed automatic transmissions under
a torque fluctuations condition is proposed. The natural frequencies of its system are computed by
solving the corresponding eigenvalue problem. Moreover, some forced torque fluctuation response to
the planetary gear system is applied to check its influence during neutral control. By undertaking
some parameter studies for analysis modeling, an underdrive brake torque fluctuation and underdrive
hub inertia are observed to be the most effective factors of the HMC 6th speed automatic trans-
mission’s planetary gear noise under the neutral control condition. To reduce neutral control planetary
gear noise, the underdrive torque fluctuation should be reduced whereas underdrive hub inertia should
be increased. However, every transmission has some torque fluctuations caused by the valve body
control response and friction component characteristic and those also have some manufacturing qual-
ity distributions. Therefore, control component inertia is an important item in the neutral control
condition. To adapt the neutral control to a next-generation transmission, its control component in-

ertia should be above a certain value.
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Fig. 2 Schematic between the ring and pinion gear



Hyun Ku Lee et dl.; Research for the Modeling of the Dynamic Andlysis for the Planetary Gear Sets Under the Torque Fluctuation

et Ay 25 Ay A 8] 7S T 7)ol
AHFZ(DOF)dl AAAIZ17] Y3l F+ A 712 A4
Ho] AZd e 7} 71o)9 FAA A3 A}

= gk ARkl A2 Iy
710159 YAZAA xF e = Aoz 7
th oy g YA 7[fEL ol F9] AUl
AAE WSA7| = B oZ ot A A JH= 1
daigith. F3F A7 a7t FoIAW T 7lofe] FAL
Adsh= HEE 7 9] 7] Aot 7 A5
o9l WS ddske HEHE Atk 7]ole] A
He WE = T e 7o)l diske] x, y, 29 33+
A3 A 6,, 6, 0.9 3ALe® FAEG oY
olF 7]o)g A WAWHE ¢ EFH3H A (1)
2t 7o) == Aol Ay A A ReEe
HEY A= 2 (2)9F 2o xds5. 7o7F AES
P4 v 7]oje] A d3 ZHEYEHE WY
HE S E3ksto] 2 (3)3 o] FAskth
P = ()
{«Tl Y 21 04 0741 0.4 Ty Yy 29 0,9 9y2 9;2}T
m00 000
0mo0 000
00mO0 00
M;=loo001Z,00 2
0000 4,0
0000 0L,
Yp
!

Carrierc

Fig. 3 Schematic between the carrier and pinion gear
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Table 1 Items and variations for parameter study

Case OD inertia U]()priensglllxtreer UD inertia

Base ‘N. C.” | 9.65E-03 2.73E+00 1.76E-03

x 0.5 4.83E-03 1.37E+00 8.80E-04

x2 1.93E-02 5.47E+00 3.52E-03

x5 4.83E-02 1.37E+01 8.80E-03

x 10 9.65E-02 2.73E+01 1.76E-02

N 9.65E-03 1.00E-02 1.76E-03

Items Base | Casel | Case2 | Case3 | Case4 | Case5
Ring 1.00 | 1.00E | 1.00E | 1.00E | 1.00E | 1.00E
stiffness E+08 | +07 | +04 | +09 | +10 | +05

Units : inertia(kgm®), TQ(Nm), stiffness(Nm/rad)
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