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Abstract: To ensure the stiffness of the rotary table while minimizing its weight and enhancing
its reliability, a reliability-based design optimization (RBDO) method is proposed for the rotary
table. This method takes into account the invariance of the assembly relationships between the
internal structures of the rotary table, and also incorporates the random uncertainty factors.

Through sensitivity analysis, size parameters that significantly affect the performance of the
rotary table are identified, and optimization design is conducted on these parameters. Unlike the
traditional optimization methods, a Kriging surrogate model is applied to replace time-consuming
finite element analysis. Furthermore, an efficient meta-heuristic algorithm is introduced during
the optimization process to address the proposed RBDO problem. Subsequently, the impact of
various parameter configurations on the deformation reliability of the rotary table is investigated.

Finally, the effectiveness and robustness of the proposed optimization method are validated
through practical examples.

Key words: machine tool rotary table; stiffness; Kriging surrogate model; reliability
assessment; reliability optimization
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Fig. 1 Schematic diagram of the tooth disc-type

rotary table structure
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Fig.2 Analysis process of the mechanical performances for the rotary table
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adaptive Kriging surrogate model
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Fig. 4 Sensitivity analysis of the dimensional parameters for the rotary table
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