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Cross-sectional feature parameters extraction of blade based on

unorganized point cloud
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Abstract: According to the practical requirements for extracting the cross-sectional fea-
ture parameters of aircraft engine blade, algorithms based on unorganized point cloud were
studied. For the point cloud sorting, the distance-dichotomy based on rectangular corrosion
was presented in consideration of the advantages of distance method and dichotomy. The ap-
proach based on minimum contain regional linear fitting and least square circle approximation
was proposed for partitioning automatically the cross-sectional data of blade into four parts of
leading edge, trailing edge, pressure face and suction face. The algorithms of feature param-
eters extraction were studied as well, and realized with VC+ + and simulated using the un-
organized point data generated by UG/OpenGrip. The experiments show that the precision
of the calculation can reach 10~* mm, indicating that algorithm calculation error can be ig-

nored in the practical measurement and parameter extraction.
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Fig. 1 Corroding blade section points
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Table 1 Point cloud corrosion rate

JF R B il e s E JE& /%
400 66 84
400 79 80
400 70 83
400 60 85

K2 BHEETEAE

Table 2 Change rule of corrosion rate

R/ EREC RS R/ %
89.583 400 349 13
81.583 400 73 82
43.583 400 36 91
7.583 400 80 80
6.583 400 92 77
4,583 400 120 70
1.583 400 261 35

0 400 356 11
—1.417 400 305 24
—5.417 400 129 68
—8.417 400 73 82
—68.417 400 37 91
—78.417 400 41 90
—82.417 400 80 80
—88.417 400 261 35
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Fig. 3 Data sorting
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Fig. 4 Principle of data partition
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Fig. 7 Data partition
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Table 3 Parameter extraction results (0=100°F1 p=80°)
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Table 4 Parameter extraction results (6=100°, =90°)

S5 % X A 2=
x —5.5391 —5.5391 0
o HE
e —3.7197 —3.7197 0
AR/
x  5.6548 5.6548 0
mme S
y —1.3174 —1.3174 0
e/ MiZ  0.2656  0.2656 0
mm EE S 0.4988 0.4988 0
b/mm 12.2113 12.2112 —0.0001
o/ () 10. 9455  10.9454 —0.0001
Coax/mm 2.2501 2.2500  —0.0001

x5 BEIRINER(6=100°71 p=100°)
Table 5 Parameter extraction results (6=100°, =90°)

e £ B R%
x —12.4200 —12.4200 0
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AR/
x  19.4369  19.4369 0
mme g
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4z MiZ%  0.7716  0.7716 0
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o/ () —8.9237 —8.9237 0
Chnax /mm 1.6130  4.6129 —0.0001

xo6 SHIERER(HEME)

Table 6 Parameter extraction results (ellipse arc)

S AXAH IRE R ¥ S i R
+ —1.0682 —1.0682 0 x —8.8585 —8.8585 0
Ly ﬁﬁ%’{ S ﬁﬁ%
L 4.2827  4.2826  —0.0001 e 5.7258  5.7259  —0.0001
AR/ AR/
& 81343 8.1342  —0.0001 o 6.7919  6.7919 0
Ly g
y 6.6615 6. 6616 0.0001 N 8.8803 8.8803 0
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