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Research on the power characteristics of single degree of freedom planetary gear

train based on the signal flow graph method
ZHOU Xintao, CUI Yahui, LIU Kai
(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: Based on the structural characteristics of the single-degree-of-freedom planetary gear
train transmission chain, the signal flow graph method is used to deal with the transmission pow-
er characteristics of complex planetary gear train. In this thesis, the transmission characteristics
of planetary gear train and the transmission mechanism of signal flow graph are combined to es-
tablish the signal flow graph model of XP-type, PX-type, T-type, II-type and E-type hybrid sys-
tem, with the simplified principle of signal flow graph method used to acquire the calculation for-
mula for the rotation speed and torque of the five hybrid system. On this basis the power charac-
teristics of the five kind of gear train are calculated. Finally, the accuracy and feasibility of this
method are verified by the practical calculation.
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Fig. 1 Simple structural graph of single-loop

planetary gear system
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Fig.2 Simple structural graph of double-loop

planetary gear system
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Fig. 3 Signal flow model of single-loop planetary

gear system
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Fig.4 Signal flow model of double-loop planetary

gear system
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Tab.1 Calculation formula for characteristic parameters of each type of planetary gear system
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