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Ao 849 5% NC 7+l B3 AT
A Study on Efficient Machining of Impeller
with 5-axis NC Machine

Abstract

An efficient method of machining impeller is
presented. In the roughing process, the cutting area
is divided into two regions to reduce cutting time
and select cutting tools. The regions are determined
by characteristic point on the geometry of impeller
blade. Then, the tool of the maximum radius is
selected in each area. Tool interference in cutting
areas is avoided by checking the intersection
between cutting tool axis and ruling line on blade

surface.
Key Words 5-axis machining, impeller, ruled
surface, tool interference
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Fig. 2 Impeller Machining procedure
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Fig. 4 Initial attitude of cutting tool
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Table.1 Cutting conditions

End mill| Feedrate | Spindle | cutting

Region |~ 1om) | (mm/min) | (rev/min) | time(min)
ball
Exducer 410 1,500 3,000 62
Roughing
Inducer { ball ¢6 1,500 3,000 59
Leading | Taper
edge |ball ¢3 250 4,000 10
. Taper
Finishing | Hub ball 43 1,000 4,000 105
Taper
Blade ball 43 150 2,000 30

Table. 2 Cutting time of Roughing

Number of End mill Feedrate cutting time
Tool (mm/min) ¢hr)
1 ball ¢ 6 1,500 22
2 bail 4 6,10 1,500 2
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Fig. 10 Machined product
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