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Torsional Vibration Analysis of a Multi-Stage Reduction Gear System

Dong Hwan Lee", Young Cheol Kim®, Sang Gyu Choi* and An Sung Lee’

ABSTRACT

A torsional vibration analysis of a multi-stage reduction gear box connected to a gas
turbine system is presented. For a free vibration analysis the Modified Hibner Branch

Method, so called "Blank Matrix Method”, and the

A-Matrix Method are used in the

modeling and the eigenvalue solution, respectively. Also, a short circuit forced analysis
of the system is performed, utilizing the energy method modeling. It is shown that the
results of the free vibration analysis have the same tendency as those of the short

circuit analysis.
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Fig. 3 Gear Mode
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Gear v 1 % RoE
40)| om) | e | 27| FLEH | TR
GI | 20 | 35 | 47 | 89 | 0.395¢9 | 157e-1
G2 | 20 | 35 | 29 | 40 | 0.395¢9 | 1.25e-1
G312 | 55 | 24 | 38 | 071469 | 2.70e-2
G4 | 25 | 55 | 60 | 67 | 0.714¢9 | 5.0de-1
G5 1 20 | 20 | 80 | 47 | 0.184¢9 | 3.73¢-4
G6 | 25 | 40 | 30 | 20 | 0.383¢9 | 947e-4
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G8 | 25 | 55 | 100 | 23 | 0.11%10 | 1.34e-5
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G13{ 25 | 40 | 30 |103] 0.383¢9 | 3.49%-1
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Fig. 7 Campbell Diagram for the G/T Shaft
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Fig. 8 Input torque due to the short circuit

Table 4 Forced vibration at each shaft

shatt | B8 | sitness | N0 | pgyimum
# (tpm) (Nemv/rad) (N'm) /Normal
Sl 1,426 293628 | 8035 | 1.12e-4
52 3173 | 36561236 | 3611 | 3.90e-1
33 1,800 | 8581711 | 6367 130
$4 1,800 527,233 | 6,367 13.3
55 1,800 | 2165300 | 6,367 135
56 2,231 30,382 | 5136 | 396e-5
S7 | 27,000 20,042 424 416
S8 | 27,000 10,728 424 423
89, | 27,000 524,386 424 273
510. | 27000 | 12,564,666 424 106
SH 5,243 115035 | 2,186 | 2.04e-3
S12° | 5243 | 1,349968 | 2,186 | 1.07e-2
S13 | 5243 | 15014561 | 2,186 511
S14:| 5243 | 1604214 | 2,186 | 2.43e-2
515 | 5243 | 15014561 | 2,186 511
516.| 5243 | 15014561 | 2,186 5.11
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Fig. 10 Forced vibration at Shaft 3
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