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Dynamic and load sharing characteristic analysis of a nonlinear cylindrical
gear split-torque transmission system with backlash
GUI Yong-fang, ZHU Ru-peng, JIN Guang-hu, LI Zhi-jun

(Jiangsu Provincial Key Laboratory of Precision and Micro-Manufacturing Technology,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; Based on the method of lumped parameters, a dynamic model was established for a 2-input cylindrical
gear split-torque transmission system considering time-varying mesh stiffness, backlashes and mesh damping. Through
solving its dynamic equations with the fourth order Runge-Kutta method, the dynamic load sharing coefficients of the
system were acquired. The results showed that the load sharing coefficient of the split-torque stages increases with increase
in backlash of single branch in split-torque stages, and it decreases with increase in backlash of dual-branch in split-
torque stages; the backlashes of single-branch and dual-branch in split-torque stages have a smaller impact on the load
sharing coefficient of synthesized torque stages; the load sharing coefficient of the synthesized torque stages increases with
increase in backlash of single branch in synthesized torque stages, and it decreases with increase in backlash of dual-
branch in synthesized torque stages; the backlashes of single-branch and dual-branch in synthesized torque stages have a
smaller impact on the load sharing coefficient of split-torque stages; the dynamic load coefficient increases with increase in

backlash of dual-branch.
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