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Uncertainty analysis of machining error influence of compressor blade
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2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: A numerical method was innovatively presented to achieve uncertainty quanti-
fication of airfoil considering the randomness of distribution and magnitude of manufacturing
error. Airfoil parameterization achieved by NURBS (non-uniform rational B-spline) method
and random sample was generated by Monte Carlo method based on error detection and sta-
tistics. And then the Kriging surrogate model was trained to get the influence of machining
error on compressor performance. Result shows the influence of profile error is related to the
working condition and the loss may increase by 0. 853% at most. Moreover, the aerodynamic
performance is more sensitive to suction surface than to pressure surface. The conclusion can

provide more reasonable machining technology requirement and criteria of blade evaluation.

Key words: random machining error; non-uniform rational B-spline (NURBS) ;

Monte Carlo; Kriging surrogate model; aerodynamic performance
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Table 1 Geometric parameters of cascade

Parameters Value
Radius of leading edge/mm 0.5205
Radius of trailing edge/mm 0.5850
Chord length/mm 69. 9456
Maximum thickness/mm 3.5127
Camber angle/(*) 39.61
Pitch/mm 30. 44
Angle of leading edge/ (") 45.83
Angle of trailing edge/(*) 6.22
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