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An Experimental Study and Analysis on NVH Behaviors of the Planetary Gear Set
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ABSTRACT

In this paper, Verification of the qualitatively identical relationships existing between simulation data and experimental
results allowed for a new analysis procedure of a planetary gear set -- in an automatic transmission -- to be conducted. Tooth
profiles were found to be crucial to the gear mesh forces of the planetary gear set. Based on Kahraman’s Model[8], dynamic
resonances of the planetary gear set were found to be out of operating range. Most importantly, a 2DPLANETARY FEM
program, an innovative design tool for planetary gear sets, was utilized.

(D)
oft

M B

abgoll Al s Ae T, HET|A EA e
7101 3¢l 2S(Gear Whine Noise)& ¢F 200 ~
4,000 Hz 744 FHst F34 499
T o] At
2 ARgE =

IE IR

2 b
Lﬁﬁi
DI SPS

i e

Al

ol
-

T wAAR; AR}
E-mail : hk-lee@hyundai-motor.com
Tel : (031) 368-2380, Fax : (031) 368-6095

* A Abs 2t

338

701} 4 )
I IS
oH6]. Fllel At 4710
dot f4710) =S A8
o Aol A f47]0] 28l

o
=

dEFsts AT7F M=

= AollA A7) Agol AT
71 A Eoll tiste] (1) Kahraman
+471019] EMdY REd(Torsional
ModeD)<[8] o] &3t &A1& AAlstar, (2) drk4
Ql 7lo] &g 34 Wl 7lo] AP digh A
© & Load Distribution Program (LDP)E ©]-&3}c]
HAststar [9~111 (3) A 7]el &€& FEM T2
o] 2DPLANETARY & o]&3&}9[12~15], A4 7]
o Ay wWE 7o) T4 AHF AEZ~(Dynamic
Mesh Force)e] W% RMS 7S F3taL, (4) AA H
AE Ao e Y 2egAE ZAPE v wEy
A e votslarzl 3o

o=

>

93 7] gk o] A Zol o ARk 7oA
stoh, ey @ FAVIAIESY A S
H(ring) 71°1¢} YA (Pinion) 7]o], L8] ]
Hel 71ojef K(sun) 710 5 o & 77} &
Al ZEEHA X5 Fo] wAgTE 53 YA
71017} 3~57) AL gormzm AL wrAgo] wrl,

.



2.2 Kahraman’ s Torsional Model
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Table 1. Gears values

. Tooth
Inertia Mass .
Item (kg-m?2) (ke) Stiffness
(N/m)
Sun 5.201 X 107" | 0.389 5 g
Pinion | 5.733X107° | 0.034 1 68
Ring 6.865 X 107° | 1.271
Carrier | 3.864 X 107° | 2.89 -
[1.00 000 1.00 0.00 0.00 0.00 0.00 |
-0.12-0.11 1.00 -0.67 -0.67 -0.67 -0.67
-0.06 1.00 040 0.42 0.42 0.42 0.42
Mode=>| 0.00 0.00 0.00 -1.00 1.00 0.00 0.00
0.00 0.00 0.00 -0.50 -050 1.00 0.00
0.00 0.00 0.00 -0.33 -0.33 -0.33 1.00
_—0.04—0.07 0.18 1.00 1.00 1.00 1.00 |

2.3 Ring Gear Bending Mode
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