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Abstract; Multidisciplinary coupling rapid design and optimization of mechanical structure was
researched, and multidisciplinary design optimization of diesel engine motion mechanism was proposed.
The comprehensive performance of lightweight, thermal, vibration and kinematic were considered in
optimizing the diesel engine motion mechanism. Aimed of lightweight, 3-D parametric model of
crankshaft-connecting rod-piston were founded, and the performances of lightweight, vibration, thermal

and kinematic was set as constraint. Based the theory of collaborative optimization, multidisciplinary

design optimization of the diesel engine motion mechanism performed good results.
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Fig.1 Decomposition of diesel engine for MDO
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Fig.2 Parametric model of crankshaft-connecting

rod-piston system
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Fig.3  Analysis model of crankshaft-connecting

rod-piston system
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Fig.4 Force curve of small head of the connecting rod
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Fig.5 Strength analysis result of connecting rod
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Tab.1 Modal analysis result of connecting rod
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Fig. 6  Strength and thermal analysis of piston
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Tab.2 Variable parameters and constraint

selection for optimization mm
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Fig.7 Theory of collaborative optimization
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Fig.8 Collaborative optimization model of

crankshaft-connecting rod-piston
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Fig.9 lterative process of optimization objectives
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Tab.3 Comparison results of constraint and

objective functions
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