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Graphic symbol description method for the structure and motion topological model of
multi-stage planetary gear train and kinematic analysis
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Abstract: It is very difficult to analyze the structural characteristics and kinematics of its trans-
mission system of the multi-stage planetary gear system containing many components and com-
plex structure. In this paper, a new method for describing the structure and motion topological
model of multistage planetary gear train is proposed, with a new graphic symbol introduced to de-
scribe the structural and kinematic topological models of multi-stage planetary gear system,
which is used to represent the connection characteristics of each component and between compo-
nents in the multi-stage planetary gear system. By defining the topological evolution mode and
transformation rules, according to the topological evolution mode and transformation rules, the
structural characteristics of multi-stage planetary gear system can be completely described. The
one-to-one correspondence between the multi-stage planetary gear mechanism and the topological
model is realized by the graph symbol topological model with the motion characteristic informa-
tion. The research results show that using this method can build a graph symbol topological mod-
el of multi-stage planetary gear system structure motion, which can directly reflect the structural
characteristics of multi-stage planetary gear system, simplifying the isomorphic identification and

kinematic analysis of multi-stage planetary gear system. It provides a simple and feasible new way
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for the innovative design and analysis of multi-stage planetary gear trains.

Key words: graph theory; topology model; planetary gear trains; kinematics analysis
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Fig. 1 Structure diagram and structural topology

model of two-stage planetary gear trains'®
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Fig. 3 Flow chart for analyzing the topology model of planetary gear trains
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Fig. 4 Structure diagram and structural topology model

of two-stage planetary gear trains
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FRAE 19 i ¢
FEAEMH A
# #: # b b5 b b
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Fig. 6 Compound planetary gear trains
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