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Lagrange- Maxwell Equation and Magnetic Saturation
Parametric Resonance of Generator Set

YANG Zhian', LI Wer lan’, QIU Jiajun’, XI Xiae-yan'
(1. Key Laboratory of Structural and Vilration Engineering of Tan gshan ,
Tan gshan College, Tangshan , Hebei 063000, P.R. China;
2. Library of Tianjin University, Tianjin 300072, P.R. China;
3.School of Mechanical Engineering, Tianjin University , Tianjin 300072,P.R . China)

Abstract: Lagrange Maxwell s equation was extended firstly. With the theory of electromechanica
analytical dynamics, the magnetic complement energy in air gap of generator was acquired. The tor-
sional viration differential equations with periodic coefficients of rotor shafting of generator that is in
the state of magnetic saturation were established. Itis shown that the magnetic saturation may cause
double frequency electromagnetic moment. By means of the averaging method, the first approximate
solution and corresponding solution of the primary parametric resonance was obtained. The character-
istics and laws of the primary parametric resonance excited by the electromagnetism were analyzed
and some of new phenomena were revealed.

Key words: generator set; magnetic saturation; averaging method; primary parametric resonance



