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Abstract: Based on the analysis of the local machining quality of the compressor blade, this paper
proposes a sine function mathematical model to describe the machining deviation of the waviness
aiming at the key parameters describing the waviness. In response to the phenomenon of “small
fluctuations” in the blade machining profile, the model effectively and intuitively reflects the
height, width and initial phase parameters of the waviness with amplitude, frequency and initial
phase. Taking a high-load blade profile of an engine as the object, the influence law and mecha-
nism of the key geometric parameters of waviness deviation on the aerodynamic performance of
the high-subsonic blade profile of the compressor are studied by numerical simulation method.

The results show that, with the same waviness width and initial phase, the range of angle of at-
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tack decreases with the increase of waviness height, and the increase of the local waviness height

on the suction side will lead to an increase in flow loss. Poorly machined profiles with large wavi-

ness height and small waviness width undergo the most severe performance degradation, and

when Ma=0. 8, the loss is at least 24. 2% higher than the design blade profile. Based on the re-

sult, two suggestions are made to the existing processing technology: First, either a smaller wav-

iness height or a larger waviness width shall be guaranteed., which can make the degradation of

the blade profile performance not significant; second, the initial machining deviation state of the

suction side can be selectively accepted according to the low range of loss for the blade profile.

Keywords: waviness; machining deviation; high load profile; aerodynamic performance
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Fig. 1 Schematic diagram of processing profile waviness
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Table 1 6 kind of waviness on suction side

S Z./mm W, /mm ®
WL o
W1 0.3 33 0
Wear 2 0.3 33 x
WLl 3 0.3 11 0
W 4 0.1 33 0
WL 5 0.1 33 n
WL 6 0.1 11 0
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Fig. 2 Design profile and 6 plans of waviness deviation
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Table 2 Design parameters of 50% span profile of a certain

type of aero-engine compressor rotor
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WL B /() 7.3
%K C/mm 71. 2
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Fig. 3 Geometryof 50% span profile of a certain type of

aero-engine compressor rotor
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Fig. 7 Comparison between numerical results and test

results at Ma=0. 7, i=2. 4° for design profile
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Fig. 8 Effect of waviness height on attack angle characteristics
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Fig. 13 Effect of waviness width on attack angle characteristics
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