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Construction of High-Reliability Evaluation Method
Concerning Multidisciplinary Optimal Design for Rocket Turbopump
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Rocket turbopumps that are required to have a high degree of reliability are composed of turbines, impellers, bearings, etc.
In a multidisciplinary optimal design process of such a complicated rotating system, the shape optimization of each component
is addressed to stabilize the dynamic behavior of a rotating system after a design of the component array. In this paper, the shape
optimization method based on the response surface incorporating with the magnitude of distribution is proposed. As for
estimating the influence of error factors in terms of rotor dynamics, the standard deviation is introduced. As a numerical example,

a multidisciplinary optimization of rocket turbopump is presented to verify the utility of our proposed method.
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Fig.3 Finite element model of the turbopump
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Table 3 Design variables of turbopump
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Table 4 Error factors of turbopump
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Fig. 6 Parallel coordinate chart for pareto-optimal set
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Table 5 Design variables, evaluation index and standard deviation of design solution
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