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Abstract : This article deals with the transient analysis using multi-flexible body dynamics of a trailer vehicle,

which is passing a bump on the flat road. In order to investigate the transient dynamic behavior of the trailer, we

developed an equivalent finite element model for the trailer and a vehicle dynamic model for the truck using

multi-body dynamics. The driving condition considered here is set as the trailer vehicle passes a bump on the flat

road in 7km/h. And we investigate the time histories of vertical load and deflections on connecting points between

the trailer and truck during the vehicle passes a bump. Due to the dynamic load resulted from the driving

condition, additional stress concentrations are found in the trailer and the suspension connecting points between the

trailer and rear axles along with kingpin.
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Fig. 1 Truck model
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Table 1 Vehicle dynamic model

Item Number
Generalized coordinate 11658
Part 41
Fixed 19
Joint Revolute 12
Translational 12
Tire 12
Spring 12
Constraint I Translation 6
Bushing 13
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(a) Static analysis result of the initial model
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(b) Static analysis result of the equivalent model
Fig. 5 Static analysis result comparison
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Fig. 7 Vehicle speed profile
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Fig. 8 Reaction load on kingpin point
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Fig. 9 Vertical deflection on kingpin point
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