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Robust design method for critical speeds of multi-supported
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Abstract: A method for robust design using response surface method and tolerance mod-
el to consider the variation of the influencing factors of the rotor system was proposed. Ac-
cording to this method, response surface methodology was used to obtain the functional rela-
tionship between multi-parameters and multi-objectives, while the multi-order critical speed
distribution was taken as the constraint condition, and the sensitivity of the critical speed to
minimize the variation of the support stiffness was formulated for the design goal. This pro-
posed method was applied to the critical speed distribution design of low-pressure rotor sys-
tem of a small bypass ratio turbofan engine. In consideration of the variation of each support
stiffness, the critical speed distribution of the flexible rotor system meets the given stand-

ards. Meanwhile, the sensitivity of the critical speed to the variation of the support stiffness
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is lowest, proving that this method is feasible and effective.
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Fig. 1 Optimal points of tolerance model
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Fig. 3 Model of multi-support flexible rotor system
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Table 1 Original stiffness and equivalent stiffness of

low pressure rotor support
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Table 2 Critical speeds of original design and

distribution standards of low pressure rotor
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Table 4 Experiment design based on equal diameter

method and results
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