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Lightweight Design of Turn Frame for Unloading Machine Based on
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ABSTRACT: The work aims to carry out the lightweight design in the finite element method, to minimize its weight
when the strength and working performance are met, with the turn frame as the research object. In view of the actual con-
ditions of the turn frame, its weight was reduced by means of the topology optimization and size optimization. The
strength of the turn frame was analyzed under the loading and extreme working conditions on the basis of meeting the
working performance and the strength of turn frame. The topology optimization and size optimization of the turn frame
were consecutively carried out based on the analysis results. The strengths of the turn frame before and after the optimi-
zation were compared and analyzed. After the optimization, the strength of the turn frame met the requirements, and its
weight was reduced by 17%. The turn frame structure of the unloading machine designed meets the strength and working
performance requirements and achieves a better lightweight effect.
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Fig.1 Model of the turn frame
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Fig.2 Finite element model of the turn frame
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Fig.3 Equivalent stress nephogram of the turn frame
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Fig.4 Topology optimization results of the turn frame
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Fig.5 Topological optimization results of the main selected
components
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Fig.6 Equivalent stress nephogram after topology optimiza-
tion of the turn frame
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Fig.7 Equivalent stress nephogram of the improved turn frame
structure
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