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Vibration Analysis of Geared Rotor System
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As the speed of rotating machines

Gear Mesh Stiffness(7]0] %23 7}4]), Coupled Lateral-torsional Vibration(i 3 -
A4 2 %), Finite Element Method(+# 32 4

increases and also their weight decreases,

H £
H), Pressure Angle(3t#2})

the

coupling between lateral and torsional vibrations must be considered. In the past, rotordynamics and

geardynamics have tended to treat the lateral and torsional vibrations of the system elements as

separate and decoupled mechanisms.

In the paper, the coupled lateral-torsional free and forced

vibration of rotors trained by gears is analyzed using finite element method. Also the complicated

variation of the meshing stiffness as a function of contact point along the line of action is estimated

correctly.
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The gear mesh model is assumed to be linear with constant average mesh stiffness.
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Fig. 1 Deflection model of gear tooth
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Table 1 Gear specifications
Pressure Module | Face width |  Pitch radii Base
angle (deg) (m) (m) (m) radii{m)
Gear | 200 | 145 0003 | 010 | 011 | 05412 | 05233 | 05086
Pinion | 200 | M3 0003 | 014 | 0.15 | 0.0379 | 0.03684 | 003367

Mass Polar moment | Diametrial moment of Number of teeth
(kg) | of nertia (kg - m) | inertia (kg m) |~
Gear | 7264 1139 %% 38
Pinion | 50 0.004 0.002 23
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Table 2 Physical properties of geared rotor

system

Cenerator m = 5257 kg, I, = 322 kg - m',

I; =161 kg - '
.y m = 745 kg, I, = 0.149 kg - m,
T'urbine
I; = 00745 kg + v’
Coupling m = 116.(34 kg, In = 623 kg - m
Is = 3115 kg - m
Shaft element of rotor 1, 2
Outer No.1~13 = 0.075, No.14~20 = 0.11,
radii (m)| No.20~31 = 0.15
No.l1~2 = 0.1, No.2~12 = 4.24,
Length No.12~13 = 0.3, No.14~15 = 0.3
(m) No.15~20 = 1.16, No.20~30 = 5.0,
No.30~31 = 0.1
Bearing | kv = 10.10 MN/m, k.- = 41.80 MN/m
1, 2 6y = 30 kN - s/m, ¢ = 30 kN - s/m
Bearing | ky» = 1839 MN/m, k.- = 2004 MN/m
3, 4 Gy = 30 kN - s/m, ¢-- = 3.0 kN - s/m
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Table 4 Magnitude and phase angle of unbalance

Unbalance
Rotor Magnitude |Phase angle
Node No.
(g -m) (deg)
Turbine 2 8.4185 0
Generator 30 8148.5 0
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