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Fig.1 The structure of collaborative

optimization architecture
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Fig.2 The sketch of spindle deformation
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Fig.3 Process of collaborative optimization algorithm
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Tab.1 Comparing results of optimization
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Fig.4 The object function of sub-system 1
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Optimization Design of Machine Tool Spindle Based on Collaborative Algorithm

CHEN Jiang-yi, JIAO Li-ming

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In this paper, the parameters of machine tool spindle are determined based on the theory of the

multidisciplinary design optimization (MDO). To minimize the weight, the deflection and the shear stress of

spindle synchronously, a two-level optimal model including one system model and three sub-models is con-

structed with the collaborative optimization algorithm. Then a commercial software iSIGHT is employed to solve

the two-level model. It ensures the minimal weight of spindle, while it has better stiffness and strength. It

proved to be better than those provided by the existing literature. This fact also shows that MDO is a valuable

tool for multi-objective optimal problem of machinery design.
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