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Fig.1 Dynamic model of spiral bevel gear bending-twisting-

shaft coupling
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Optimal Design of Helicopter’s Main Spiral Bevel Gear

Zhu Huiling, Zhou Qihang

China Helicopter Research and Development Institute, Jingdezhen 333001, China

Abstract: When the spiral bevel gear is carrying transmission, the coupling effect of the alternate meshing of gear
teeth and the tooth side gap between the gear teeth makes the transmission system inevitably vibrate. For a civil
helicopter main reducer spiral bevel gear transmission system, the bending-torsion-axis coupling dynamic model of
non-orthogonal spiral bevel gears is established on the basis of the centralized parameter method; and the Runge-
Kutta method to solve the dynamic equations is used to obtain the dynamic characteristics of the transmission system.
The three second-order parameters of the local synthesis method: the angle between the contact trace and the tooth
height direction, the first derivative of the transmission ratio, the ratio of the semi-major axis of the contact ellipse to
the tooth width are design variables, the root mean square value of the vibration displacement of the transmission
system is the optimization objective function, and the tooth surface is optimized based on the genetic algorithm to
reduce vibration. The results show that when the angle between the contact trace of the gear and the tooth height
direction is 71°, the first derivative of the transmission ratio is -0.0195, the ratio of the semi-major axis of the contact
ellipse to the tooth width is 0.1512, the vibration amplitude of the transmission system can be reduce by 9.43%.
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