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Abstract: The present study took 70% span elementary blade profile of NASA Rotor 67 as a research ob-
ject in order to investigate the aerodynamic sensitivity of blade leading edge manufacturing errors. The Clamped
non—uniform B-spline curve was selected to achieve a mathematical description of the leading edge of the elemen-
tary blade. Three leading edge error models were extracted using single—factor method, and the error models were
as follows: chord error, leading edge profile error, and geometrical inlet angle error. Then the Ly(3*) orthogonal
experiment and numerical simulation method were adopted to study the aerodynamic sensitivity of different lead-
ing edge error models to the aerodynamic performance of the three dimensional supersonic straight cascade. The
range analysis and significance analysis of orthogonal experiments both show that the leading edge profile error is
the main factor that affects the aerodynamic performance of the cascade (more than 75% possibility ). The perfor-

mance of the cascade deteriorates with the increase of the profile of the leading edge, that is, the thicker the lead-
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ing edge of the blades, the larger the total pressure loss and the smaller the diffusion capacity. Further analysis of

the aerodynamic influence mechanism of the profile error shows that the shock loss is the main reason for the dete-

rioration of the cascade performance with the increase of the profile error.
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Fig. 2 Numerical Mach number near blade surface

compared with the NASA experimental data™
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Table 1 Value range of different blade leading edge error

models
Factors ORI [Min, Max ]
F/mm 0 [-0.1,0.1]
F,/mm 0 [-0.05,0.05]
F,/(°) 0 [-1,1]
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