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A BOND GRAPH METHOD FOR THE COUPLING DYNAMICS OF
SPATIAL MULTIBODY MECHANICAL SYSTEMS *

Wang Zhongshuang Xu Changshun Chen Ji
(School of Mechanical Engineering ,Qigihar University , Qigihar 161006, China)

Abstract In order to increase the efficiency and reliability of the dynamic analysis for spatial multibody mechan-
ical systems containing the coupling of multi-energy domains,a method based on bond graph was introduced. From
the viewpoint of energy conserving, the peculiar property of bond graph multiport element MTF was discussed.
Based on this, the procedure of modeling spatial multibody mechanical systems by bond graphs and its dynamic
principle were described. To overcome the algebraic difficulty brought by differential causality and nonlinear junc-
tion structure ,the constraint forces at joints can be considered as unknown effort sources and added to the corre-
sponding 0-junctions of the system bond graph model. The unified formulae of system state space equations and
constraint forces at joints were derived,which could be easily generated on a computer in a complete form. As a
result , the automatic modeling and simulation on a computer were realized. The validity of the procedure was illus-

trated by a practical example.

Key words spatial multibody mechanical system, coupling dynamics, bond graph, dynamic principl
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