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A Study on the Mode Analysis of Torsional Vibration

in_the Multi-Branched Geared System

Dong-Hwan Lee, Hyoung-Woo Lee and No-Gill Park

ABSTRACT

For analyzing the torsional vibration of a complicated multi-branched geared system, we
constructed the transfer matrix using the modified Hiber Branch Method and performed the
modal analysis using the A-matrix method. We compared the developed transfer matrix
method with the Lagrangian method and noticed that the result of two methods are in agree

with each other.
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Table 1. Gear Specifications of Table 3. Shaft Specifications of 8-Steps Gear
8 - Steps Gear Z 9 Z9) XS] ]
x| 3 & o g ) 2= %9
e e s AHE Agpy | | A€ Aol 27 | @dAr Zopg
Ay | 2F (AR B | goge (m) | m) | a/mh
4 (m) | (m) 737 S1 [5950e-10.3%0e-1{2.0 x 10*| 028
(deg) (N/m -
(I;ém) S2 |1.250e-1]0.882e-1 " "
. 0.04 0.39541 S3 [0.630e-1]1.150e-1 ] "
G120 |0.35e-2 1.56770e-1 : :
2l 18] g 710 S4 14340e-1[0900e-1] _ » "
. 0.02 0.39541 S5 16.100e-1 |1.150e-1 " "
Gz |20 [035e2| 7| 40 | 0T 124850c-1| 5o Tosose 1o 2ste 1| v -
0.02 71438 S7 |2.665e-110.290e-1 " "
G3125° 10.55e-2 2 38 OZ+9 0.26977e-1 S8 13.368-1]0.263e-1 P ”
o S9 11.994e-1(0.06le-1 n "
0.06 0.71438
G4 |25 |0.55e-2 0 67 +9 5.04080e-1] | S10 {1.540e-110.528e-1 " "
008 ofs402 S11 |0.300e-1]0.260e-1 " "
G5 [20° |0.20e-2} 47 | 3.73000e-4| | S12 |0.725e-1(0.600e-1 " "
0%3 5 ;367 S13 |0.330e-1|0.900e-1 ’ "
G6 |25 [040e-2| 7| 20 | " |9.47000e-4 S14 [0.960e-1[0672e~1]| ’
. 0.01 0.18402
G7120° 10.20e-2 A 20 o7 0.90000e-5| Table 4. Driver and Driven Gear
of Triple Pair
G8 |25° |0.55e-2 0.10 23 0.11211 1.33860e-5
0 e+10 FE8 | Gear Pair | Driver Gear | Driven Gear
G9 (25" 10.40e-2 0.03 103 0.38267 3.48611e-1 P4 G8 G4
0 e+9 Tripe
P6 Gl10 G4
G10{25° 10.55e¢-2 0.10 23 0.11211 1.33860e-5 #1
0 e+10 P8 G12 G4
G11]25° [0.40e-2 003 103 0.38267 3.48611e-1 P5 Gb G9
0 e+9 Tripe
1 1121 P7 G6 Gl1
G12125° |0.55e-2 0.10 23 0 1 1.33860e-1 #1
0 e+10 PO G6 G13
G13|25° 10.40e-2 0.03 103 0.38267 3.48611e-1
0 e+9

Table 2. Disk Specifications of 8-Steps Gear

A DI| D2 | D3 { D4 D5

AFHA
pons 06202209 | 132 09
o |e4| el | el |el]|ebd

(N/ m°)
A4 D6 | D7 | D8 | D9 | D10 | D11

AT
Towe 146 (2.19|2.16|1.76 {3.35 1 1.00
5 |e3|ellel|ed]e4d e-3

(N/ m*)

Table 5 Comparision of the Results with

TMM and Lagrange Method

ms: rad/sec, rpm : revolution/min.

ol Mode

Mode #|:: TMM 4 Lagrange | -

1 331(3164) 328(3134) TBN 1st

TBN 1st

“2 525(5011) 519(4955) GEN st

3 1971(18820) | 1956(18674) | TBN 2nd

TBN 3rd

4 4379(41820) | 4369(41725) GEN 2nd

TBN 3rd

5 4454(42530) | 4449(42482) GEN 2nd
10 |12160(116200)|12070(115262)
12 15040(143600) |14922(142497)
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