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Research on Surface Roughness Detection Index of Micro-Milling Based on
Multi-Objective Optimization

LI Wenqin, XU Jinkai, YU Huadong, ZHANG Xianghui, LIU Qimeng, YU Zhanjiang
( Ministry of Education Key Laboratory for Cross-Scale Micro and Nano Manufacturing, Changchun University of
Science and Technology, Changchun 130022, China )

[ABSTRACT]
a surface roughnessdetection index based on three-dimensional (3D) characterization is proposed. Firstly, on the basis of

Since the fact that the surface topography of micro-milling is complex and difficult to evaluate accurately,

principal component analysis, the 3D surface roughness parameters S,, S, and S, are converted into gray correlation de-
gree as a surface roughness detection index based on the gray correlation analysis method. Secondly, the response surface
methodology (RSM) is used to establish a gray correlation degree model to analyze the influence of machining parameters
on the GRG. Finally, the combination of optimal machining parameters is obtained and verified. The results show that the
average relative error of the gray correlation degree model is 6.54%, the fitting accuracy is high and the prediction effect is
good, which verifies the feasibility of the model. The GRG corresponding to the obtained optimal process parameter combi-
nation is increased by 15.27%, which realizes the purpose of surface roughness minimization and surface abnormal features
minimization and proves the feasibility of the detection index.

Keywords: Surface micro-machining; Multi-objective optimization; Grey correlation analysis; Response surface method-

ology; 3D surface roughness; Surface roughness detection index
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Research on Inspection Technology of Aviation Tube Based on Laser Scanning

WANG Wei, JIN Wenhan
( College of Aerospace Engineering, Shengyang Aerospace University, Shenyang 110136, China )

[ABSTRACT]
ity, it is necessary to inspect the manufacturing accuracy of tube before assembly. At present, the commonly used inspection

The manufacturing accuracy of aviation tube is one of the important factors that affect the assembly qual-

method is to verify by mechanical checking-tools, but there are some defects such as low precision and low efficiency. So an
efficient and accurate digital inspection technology of tube is proposed, in order to ensure the accuracy of inspection results
and improve the production efficiency of tube. Non-contact measurement method is used to obtain the surface point cloud data
of tube based on laser scanning technology, in the inspection system, the central axis, bending points and bending elements of
point cloud data are extracted to make error analysis compared with the theoretical model of tube, and then the bending coef-
ficient can be corrected, and high quality tubes will be produced by sending the correction data to the bending machine.
Keywords: Aviation tube; Digital inspection; Non-contact measurement; Laser scan; Error analysis
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