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Centrifugal Compressor Impeller Machining Technology

Takehiro Karatsu Daizo Kiurall Tohru Yoshiokal Takafumi Shirakami

Centrifugal compressor impellers generally have three dimensionally-skewed blades. To machine these
blades precisely requires a five-axis, simultaneous NC machining center. We have improved the conventional
five-axis machining technique by developing a NC programming method for related to impellers that reduces
machining time. This paper describes aspects material characteristics, cutter tool selection and NC pro-

gramming skilld
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Fig. 1 Impeller solid model
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Fig. 2 Name of impeller parts
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Photo 1 A view of an impeller being machined

030 0O0500000000000
Fig. 3 5-axis simultaneous numerical controlled machining center
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Blade Geometry Data

Modeling (CAD)
[Modeling of Blade Surface}—l:{ Checking Blade Shape and Thickness |

Data for Inspection(]
(3-dimensional Measurement)

I Expanding and Smoothing

of Blade Surface Data for Calculating Cutter Paths I

:]—[ Data for Cutting Simulation |
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Machining Condition :0
Use Tool, Machining Procedure, etc.

I Modeling of Work
[ Modeling of Tool

Calculating Cutter Paths and Simulating Machining (Mainprocessor)

[ cutterLocation | | Cutter Orientation Vectors |

[ Minimum Passage Width | | Distance Between Cutter Surface and]

Blade Surface

Numerical Control Programing (Postprocessor)

[ Changing Coordinates | [ Linearization |
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Fig. 4 Programing flow of numerical control
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Tapered Endmills for Roughing

Tapered Endmills for Finishing
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Photo 2 Cutting tools for impeller
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Fig. 5 Roughing cutter paths from
leading to trailing edge
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cutter paths
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Fig. 7 Frank milling
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Fig. 6 Triangulated roughing A
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Fig. 8 Point milling

goboooboooooooooboocoooooooan
goboooboooooooooboocoooooooan
goboooboooooooooboocoooooooan
gobodoobooooboooooood

goboooboooooooooboocoooooooan
goboooboooooooooboocoooooooan
goboooboooooooooboocoooooooan
gobooboboooooooboooooooooooooa
goboooboooooooooboocoooooooan
goboooboooooooooboocoooooooan
goboooboooooooooboocoooooooan
gobodoobooooboooooood

o o o o
10 000000000000000000000 031989

R:D 000000 /Vol. 49 No. 10 Apr. 19990 31



