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Application of Bond Graph to Deriving Equations of Motion
for Linkage Mechanism of a Forced Steering Truck
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Hirohisa KIMIJIMA, Niigata University, 8050, Ikarashi 2-no-cho, Niigata

Katsuya TANIFUJI, Niigata University

This paper deals with deriving equations of motion for a forced steering truck by making use of bond graph.
In the application process to a linkage mechanism of the truck, it is shown that bond graph is useful to derive
the equations of motion for a system including linkage mechanism. In order to validate the derived equations,
the running behavior of the forced steering truck is calculated under a condition of curve negotiation and the
results show the reasonable tendency about the steering effect. In addition, the curving performance is
investigated varying the steering leverage ratio and the wheel tread conicity.
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Fig.1 Model of forced steering truck
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Fig.2 Representative velocities of steering lever
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Fig.3 Bond graph of steering linkage mechanism
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~ Fig.4 An example of simulation result
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Fig.b Effect of steering ratio on oscillation
motion in curve negotiation
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