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Impeller Blade Modeling Research Based on Reverse Engineering

LI Qi,HU Yigang,ZHU Jianjun,ZHOU Yang

( Engineering Training Center, Shanghai University of Engineering Science, Shanghai 201600, China)

Abstract : Reverse technology’s main steps include acquisition and preprocessing of point cloud, surface reconstruction,

model reconstruction and nc machining technology. To explore the key technologies of point cloud processing and surface

reconstruction in reverse design process of impeller with free-form surface feature to validate the relevant pretreatment

method and the principle of surface reconstruction, this study uses impeller as the research object. Random filter

algorithm was used to deal with the point cloud data collected via laser line scan, to remove the excess in the point cloud

data and random noise. The principle of surface reconstruction was analyzed. Through the operation method of NURBS

surface, blade surface reconstruction was finished, and 3D model of the impeller was obtained. Finally, the test

precision was examined and verified. Result shows reverse technology can improve product design quality as well as

reduce the R&D cycle.
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General process of reverse modeling

Figure 1
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Figure 2 Initial point cloud data by laser scan
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Figure 3 Initial point cloud information
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Figure 4 Point cloud data after preprocessing
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Figure 5 Point cloud curvature analysis diagram
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Figure 6  Section line by intercept point cloud
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Figure 7 Surface after merger
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