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Fig.6 Ultrasonic scanning device of blade
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Table 1 Specifications of ultrasonic C—scan point cloud

e T ———
OMAARR | MBS SRR A LR A

o FF
1 | Blade A | 67834 | 497 | 8
2 | Blade B | 568198 | 4395 | 7
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Table 2 Pre—fabricated defect specifications of blade B
. J ] [ | |

R AL iR DS LI B FLIAEREE FLIF AR
75 AR ES [/ mm d/mm h/mm s/ % 10°’mm”
1 56 0.65 0.40 0.3318
2 62 0.20 0.30 3.142
3 64 0.25 0.25 4.909
4 67 0.25 0.30 4.909
5 71 0.20 0.40 3.142
6 78 0.35 0.30 9.621
7 90 0.45 0.25 0.1590
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Table 3 Comparison of experimental results
/| ]
HE ] T i
1 | Blade A | 67834 | 1416 2055
2 | BladeB | 568198 | 2396 | 3786
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Boundary Extraction of Defect Hole of Aero-Engine Blades Based on
Double Decision Criteria

LI Jingjun', RUI Zhiyuan', YAN Changfeng', WANG Wenbin’, WEI Caibin'
(1. School of Mechanical and Electronical Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. Gansu Lugiao Feiyu Transportation Facilities Co., Ltd., Lanzhou 730050, China)

[ABSTRACT] Due to the complex geometry, scattered position distribution, and obvious curvature change of the defect
holes in aero-engine blades, it is difficult to extract the boundary feature points completely by using a single criterion. To
realize the accurate boundary extraction of blade defect holes and smooth fitting of the holes boundary line, an algorithm
for extracting boundary feature points of aero-engine blade defect holes based on double criteria was proposed. The fitting
plane was established based on the spatial topological structure of the sampling point and its K neighborhood points, which
transformed the three—dimensional coordinates into two—dimensional coordinates by the local coordinate system. By
fusing the criterion of the normal angle of sampling points with the adjacent field power force criterion, the eigenvalue and
discrimination threshold of sampling points are obtained by the weighted method, which can be used as the criterion for
extracting boundary feature points. The validity and accuracy of the algorithm were verified by two sets of experiments,
the experimental results demonstrate that the method can effectively extract the boundary feature points in complex holes
model.

Keywords: Double criteria; Aero-engine blade; Defect holes; Boundary extraction; Boundary fitting
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Research on Radial Dynamic Performance of Air Bearing Support Stylus
Measuring System

WU Yunquan, CHANG Suping, WU Hao
(School of Mechanical Science & Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

[ABSTRACT] The stylus surface topography measuring instrument is widely used in production and scientific research.
Because of its structure, the lever stylus will produce nonlinear error in measurement, which will affect the accuracy of
measurement results. This paper introduces a kind of air bearing stylus measuring sensor. The movement direction of
the stylus axis is consistent with the displacement measurement direction, which effectively avoids the nonlinear error.
In the research, the movement model of the air bearing stylus measuring system is established, the dynamic and static
characteristics of the measuring system are analyzed, the factors affecting the radial dynamic performance of the air bearing
support are studied, the theoretical simulation of radial stiffness and dynamic parameters is carried out, and the maximum
scanning frequency of the sensor is 125Hz through the dynamic characteristic test and analysis; the air bearing stylus
surface topography measurement system is built and the measurement experiment is carried out, and the relative error of the
sensor measurement is 0.8%.
Keywords: Surface topography measurement; Stylus displacement sensor; Air bearing; Radial dynamic performance;
Modal identification
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