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Shaft Element Method for the Analysis of Lateral-Torsional
Coupling Vibration of a-Complex Gear-Rotor System
OU Weidin;~ WANG _San-min;  YUAN Ru

(School-of Mechatronic Engineering,
Northwestern Polytechnical University, Xi‘an 710072, China)

Abstract: In the complex gear—rotor system with unparallel axes and multiple branches,
based on sub-structure|theory,-€ach simple rotor was regarded as an axis element, and the
gear meshing forces were considered as exciting forces of the element, then the vibration
equations of all axés were established with lumped mass method in local coordinate system.
In global coordinate system, all these vibration equations were synthesized to the lateral-
torsional coupling vibration equation of the complex gear— rotor system. T hrough numerical
calculation, the natural frequency and dynamic response of the system can be obtained. At
last, the mode and lateral-torsional passive vibration of an aero—engine starting transmission

system was analyzed with the axis element method proposed in this paper.
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1
Table 1 Mode of shafts in system without coupling
/(r/ min)
1 1 25 777.3 - 1.9%<10-1®
H
2 2 40 001.8 0.31
1 1 16 178.4 0.32
M 2 36 828.6 0.62
3 2 37 466.8 3.9%<10™ "
1 1 24 250.1 0.11
L 2 29 730.5 2. 1=<10™ "
3 2 30 819.2 0.66
H
(3)
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