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Research on Stability of Single—loop Gear Systemwith Linear System Based on

Bond Graph Method
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Abstract ; This article introduces the precise mathematical models of the XP-type and PX-type of single-loop gear systems by bond
graph method, on which calculation and analysis are conducted to obtain the dynamic characteristics of the gear system and the
stable state of the system.The method improves the low accuracy in modeling complex gear systems by traditional modeling method.
According to the structural properties of the gear transmission system, the modular modeling concept is introduced, and the structure
diagrams of the P-type fixed axis module and the X-type turnover module are established. Modular modeling method is applied to
acquire the structure diagrams of XP type and PX type of single—loop gear systems respectively. On the basis of the modeling
mechanism and advantages of the bond graph method, the precise dynamic models of the XP type and PX type of single-loop gear
systems are built by the bond graph method. Numerical simulation method is adopted to infer the dynamic response of XP type and
PX type of single loop gear systems respectively. By combining the pole-zero diagram, Bode diagram, Nyquist diagram and Nichols
diagram of the dynamic system, the dynamic stability of the gear train are analyzed and evaluated. The research result shows that
the stability of the XP-type of single—loop gear system is better than that of the PX-type of single-loop gear system in linear system.

Keywords : single-loop gear system; bond graph model; linear system; dynamic characteristics; stability
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