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Abstract: With differential gear transmission system as the research object, the dynamic model and the vibration differential
equation of the system were established. Taking the static transmission error of gear pair for the dynamic excitation of the system,
the vibration differential equation of the system was solved by Matlab/Simulink, and the influence of the magnitude and direction of
the differential input speed on dynamic meshing force of differential gear transmission system from the fixed shaft state to the
differential state was studied. The results show that the amplitude of the dynamic meshing force of the differential gear transmission
system from the fixed shaft state to the differential state decays rapidly at first and remains unchanged later, and the dynamic
meshing force changes periodically over time. When the differential input is forward, the maximum dynamic meshing force at rapid
decay stage decreases with the increase of the speed, while the differential input is reverse, the maximum dynamic meshing force
increases with the increase of the speed. When the differential input is forward, the maximum dynamic meshing force of the periodic
change stage increases with the increase of the speed, and when the differential input is reverse, the maximum dynamic meshing
force decreases with the increase of the speed.
Keywords: differential drive; static transmission error; dynamic meshing force
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