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A Study on Reverse Engineering and 5-axis NC Machining of Impeller
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ABSTRACT

This paper presents a method for impeller modeling and 5-axis machining by the reverse engineering. The
impeller is composed of pressure surface, suction surface and leading edge, and so on. The surfaces can be
modeled by using the characteristic curves such as hub curves, shroud curves and fillet curves. The
characteristic curves are extracted from the scanned data and the inspection is performed between the surfaces
generated by using the characteristic curves and the scanned data. Then, An impeller is machined by 5-axis
macinining and post-processing with inverse kinematic solution.
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Fig. 3 Cross-section data of hub surface
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(c) Errors on suction surface
Fig. 7 Errors between measured point and CAD data
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Table 1 Average error between measured point and
CAD data of impeller (Unit : nm)

Area Positive Negative
Hub surface 0.091 -0.311
Pressure surface 0.091 -0.099
Suction surface 0.065 -0.075
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Table 2 Machining conditions

Region Tool FeedRate | Spindle
g (mnvmin) | rate(rpm)
Roughing | Hub surface nglllo 1,400 3,500
. Taper
Leading edge Ball o3 250 4,000
Finishing | Hub surface 82?33 1,000 | 4,000
Taper
Blade Ball o3 150 2,000
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