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Abstract : There is a growing demand for commercial vehicles with a lightweight design due to fuel costs and
environmental regulations. In this study, a bulk trailer is selected with the axle, suspension arm, and 5th wheel removed
for simplification. Three extreme driving conditions when fully loaded are considered for the loading boundary
conditions. Compliance minimization with a mass constraint is conducted in order to determine a lightweight design
under these boundary conditions. Finally, based on the optimized design and consultation with field experts, a pilot
model is determined and manufactured. This revised model can successfully achieve 14 % mass reduction in a bulk
trailer compared with an original model.
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Fig. 1 CAD model for a bulk trailer

Transactions of the Korean Society of Automotive Engineers, Vol. 25, No.5, 2017 549



550

Jinsu Kim - Hong Seong Roh - Yeonjoo Min - Sung-Ho Hur - Seungjin Shin * In Gwun Jang

5t wheel]

DOF2:0
DOF 1,3,4,5,6: free

DOF1,2,3,5,6:0
DOF 4: free

[Suspension]

DOF1,2,3,456:0

Fig. 2 Boundary conditions for a finite element model
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Fig. 3 Assumption of uniform pressure distribution inside a bulk container when fully loaded
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(a) Ultimate vertical (b) Pot hole brake (c) Lateral kerb strike

Fig. 4 Three extreme condition during driving: (a) ultimate vertical, (b) pot hole brake, and (c) lateral kerb strike
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Fig. 6 Design domains for a bulk trailer
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Fig. 7 Optimized result for a bulk trailer
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Fig. 10 Equivalent stress distributions of the optimized model
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