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Study on Vibration Energy and Fatigue Life of Marine Split Torque
Herringbone Gear Transmission System

ZHAO Tian-yu,SU Ji-peng,SHAO Gang, LONG Xiang-rui
( No. 703 Research Institute of CSSC, Harbin, China,Post Code ;150078 )

Abstract: In order to analyze the causes of noise caused by gear transmission system,and control the vi-
bration of transmission system according to fatigue life, the relationship between vibration energy and fa-
tigue life in gear system was established. Aiming at the marine split torque herringhbone gear transmission
system, the dynamic model and equation of bending torsional axial coupling vibration of split torque trans-
mission system were established by using the centralized parameter method. Considering the factors such
as gear static comprehensive transmission error, installation and manufacturing errors and time-varying
meshing stiffness, the vibration energy of the system and gear fatigue life under different input speeds and
input powers were calculated by numerical integration method, the data of vibration energy and gear fa-
tigue life were analyzed,and the variation law of fatigue life of transmission system with vibration energy
was obtained. The research results show that with the increase of vibration energy,the fatigue life of gear
decreases sharply and exponentially; The vibration energy and fatigue life of the split torque stage are sig-
nificantly less than those of the parallel stage.
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Fig. 1 Marine split torque herringbone gear

transmission system
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Fig. 2 Dynamic model of split torque herringbone gear

transmission system
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Fig. 3 Variations of vibration energy of split torque

gear transmission with time
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Tab. 2 Maximum vibration energy of each gear pair
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