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Effect of Cross Modification on the Quasi-Static and Dynamic
Characteristics of Helical Gear System

’

Yuan Bing', Chang Shan'?, Wu Liyan', Liu Geng', Chen Ce’
1.Shaanxi Engineering Laboratory for Transmissions and Controls, Northwestern Polytechnical University, Xi’an 710072, China;
2.China Shipbuilding Industry Corporation 703 Institute, Harbin 150078, China;
3.Helicopter and Engine Department, Army Aviation Institution, Beijing 101121, China

Abstract; A nonlinear excitation model coupling mesh stiffness and tooth modification is established based on load-
ed tooth contact analysis method. The effects of cross modification on load distribution, mesh stiffness and loaded
transmission error of helical gear are investigated. Considering shaft deflection, a generalized finite element model of
helical-rotor-bearing system is developed based on Timoshenko beam theory. By separating transmission error excit-
ing force, the differential equation with variable coefficients is transformed into ordinary differential equation, so the
equation is solved fast. The best cross modification parameters are obtained based on graphical method with the ob-
jective of minimum of fluctuation of transmission error exciting force. The results show that mesh stiffness fluctuation
is not the dominant factor affecting the vibration of gear transmission with modification, the system vibration is de-
termined by the fluctuation of transmission error exciting force, and the cross modification not only weakens the gear
mesh stiffness less, but also decreases the mean square error of dynamic transmission error and the fluctuation of

dynamic bearing load significantly, thereby reduces gear transmission vibration and noise.

Keywords: helical gear; cross modification; mesh stiffness; transmission error; dynamic bearing load ; Fourier se-

ries; mean square error





