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Lightweight Design for Heavy-duty Truck Cab
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Abstract

A heavy-duty truck cab was analyzed and lightweight designed by using topological optimization
method. Performance of the initial cab and lightweight structure was compared. It indicated that the front
pendulum impact property of the cab and roof static pressure performances of the high-roof cab were
improved when structural strength, rigidity and low-frequency natural vibration characteristics of the cab
were not lower than the initial cab. Meanwhile, structural mass of the cab was reduced by 46 kg without
changing of cab materials. A good lightweight design effect is acquired.
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Fig.1 Finite element model of cab
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Fig.2 Displacement and stress chromatogram of cab

under the steady circular work condition
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Fig.3 Displacement and stress chromatogram of cab

under acceleration work condition
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Fig.4 Displacement and stress chromatogram of
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cab under braking work condition
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Fig.5 Topological optimization result of roof
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Fig.6 Cab roof structure before and after improving
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Fig.7 Topological optimization result of side wall panel
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Fig. 9  Topological optimization result of floor
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Fig. 12 Front wall structure before and after improving
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High-roof framework after improving
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Fig. 14  Lightweight cab structure
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Fig. 15 Modal comparison between initial
and lightweight cab
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Fig. 16  Swing-bob front impact result comparison

between initial and lightweight cab
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Fig. 17 Rear wall strength comparison between

initial and lightweight cab
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Fig. 18  Roof strength comparison of high and flat
roof cab before and after lightweight
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