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Motion Accuracy Optimization of Variable Stator Vane Adjusting Mechanism based on Sensitivity Analysis
XU Feng, CAO Chuan—jun, HU Shu—hui, ZHANG Miao—miao
(AECC Commercial Aircraft Engine Co., Ltd , Shanghai 200241, China)

Abstract: To improve the accuracy of the variable stator vane adjusting mechanism of a highly loaded multistage axial compressor, by
sorting out 37 parameters that may influence the adjusting accuracy of the five—cascade modulation configuration, a parameter dimension
reduction preprocessing optimization method based on local sensitivity analysis was proposed. Through local sensitivity analysis, the influ-
ence of each parameter on the adjusting accuracy was understood, and important parameters were selected. Based on the SQP algorithm, the
mechanism was optimized by the joint technical approach of an in—house optimization program and Multibody Dynamics (MBD) software.
The results show that if the 9 parameters with the greatest influence on the relative sensitivity are used for optimization, the adjusting accu-
racy is 0.4020°; if the 13 parameters with the smallest absolute sensitivity are removed for optimization, the adjusting accuracy reaches
0.2000°; and if all 37 parameters are used, the accuracy is still 0.2000°. The proposed dimension reduction preprocessing optimization
method can ensure motion accuracy and effectively reduce the calculation scale, the joint optimization method also has higher accuracy
than traditional virtual prototype optimization.
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