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Abstract

This article takes the herringbone planetary gear train (HPGT) as the research object, and uses the
concentrated mass method to establish a pure torsional dynamic model of the HPGT under dry fric-
tion conditions including tooth surface friction, time-varying meshing stiffness, tooth side clearance,
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comprehensive meshing error, and load excitation. The periodic motion and bifurcation of the sys-
tem are studied. Through numerical simulation, the global bifurcation diagram, phase diagram, and
Poincaré diagram of the system were obtained, and the meshing state of the system was identified.
The results indicate that in the low-frequency domain, the internal and external meshing of the sys-
tem exhibits a fully engaged state and stable periodic motion; As the meshing frequency increases,
the bifurcation diagram of the meshing period of internal and external meshing exhibits rich dy-
namic behavior, with periodic motion, quasi periodic motion, and chaotic motion emerging succes-
sively.
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Figure 1. Schematic of the lateral gap function and impact state
of the system
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Figure 2. Pure torsional kinetics model
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Table 2. Pure torsion system parameters
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Figure 3. System global bifurcation diagram
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Figure 4. System phase diagram, Poincaré map
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