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A Study on Tool Path Generation for Machining Impellers
with 5-Axis Machining Center

Dong Kyu Jang‘, Hwan Young Cho’, Hi Koan Lee Young Sik Kongm and Gyun Eui Yang

ABSTRACT

This paper proposes a tool path generation method for

machining impellers with 5-axis machining center. The

shape of impeller is complex, being composed of pressure surface, suction surface and leading edge, and so on.
The compound surface which is made of ruled surface such as pressure surface and suction surface and leading
edge such as fillet surface, makes the tool path generation much complicated. To achieve efficient roughing,
cutting area is divided into two region and then tool radius of maximum size that do not cause tool interference
is selected for shortening machining time. In finishing, accuracy is improved using side cutting for blade surface

and point milling for leading edge.
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Fig. 3 5-Axis Machining procedure
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Fig. 5 Too!l path generation for roughing
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Fig. 7 Tool path for finishing in hub
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Fig. 8 Tool path for finishing in blade
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Fig. 11 Tool axis rotation direction
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Table 1 Cutting conditions

Endmill | Feedrate {Spindle| Cutting

Region (mm) |(mm/min) | (RPM) | time(min)

Lower |ball ¢ 10| 1,400 3,500 65

Roughing
Upper | ball¢ 6 | 1,400 3,500 62
Leading| Taper
edge | ball 43 250 4,000 10
T Taper
Finish:
inishing | Hub ball ¢ 3 1,000 | 4,000 105
Taper
Blade ball ¢ 3 150 2,000 30
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Fig. 14 Machined result
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Table 2 Compare cutting time of roughing

. ino ti
Method Feedra.te Cuttm% ime
(mm/min) (min)
Conventional 1,400 142
Proposed 1,400 127
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