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A Study on Efficient Roughing of Impeller
with 5-Axis NC Machine
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Abstract

This paper proposes a roughing path generation method for machining impeller with S-axis
machining center. Traditional researches are focus on finishing for machining impeller. To achieve
efficient machining, roughing method must be studied. The proposed method consists two steps : One
is to select optimal tool size and tool attitude by dividing cutting area into two regions to reduce
cutting time. The regions are automatically divided by character point on the geometry of impeller
blade. After dividing, the tool of the optimal size is selected for each divided region. The other is
avoidance of tool interference. Tool interference in cutting areas is avoided by checking the distance
between tool axis vector and ruling line on blade surface or approximated plan between ruling line.
Using this method, the cutting time is reduced efficiently.
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Fig. 3 Division of roughing area
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(a) Initial Tool (b) Optimize Tool

Fig. 9 Calculate optimal tool radius
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(a) Tool path of exducer area

(b) Tool path of inducer area

Fig. 10 Tool path of Roughing

(a) Exducer roughing
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Fig. 11 Vericut Simulation for Roughing
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Table 1 Cutting time of Roughing

. Feedrate cutting time
Method End milf (mm/min) (min)
Conventional ballg6 1,500 l 142
1
In this study ballw6,10 1,500 121

Table 2 Cutting conditions of Roughing

Region I End mill | Feedrate Spindle cutting
2 (mm) (mm/min) | (rev/min) | time(min)

Exducer | ball 10 1,500 3,000 i 62

Inducer ball 86 1,500 3,000 59
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