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A Study on the Design of Compression Air Hole in Front of Spindle for Chip Removal
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While Built-in Spindle is working in machining center, the tool is changed by ATC(Automatic Tool
Changer) automatically. However, impurities could be stacked in front of spindle because of chips
formation while machining, and positional error between spindle and tool could be generated.
Compressed air holes are necessary for removal of the impurities. But, the diameter and number
of compressed air hole are different for each built-in spindle in market. In this paper, flow analysis
is carried out to find out the efficient figuration of the compressed air hole by using velocity and

pressure distributions.
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Fig. 1 Overall shape of a spindle
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Fig. 2 Flow direction of compressed air in the spindle
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Table 1 Modeling conditions

Analysis | Diameter of air hole The number of
case (mm) outer and inner air hole
Case | 1 4
Case 2 1 6
Case 3 3 4
Case 4 3 6

(a) Case 1 (b) Case 2

(c) Case 3

Fig. 3 Front view of the spindle for 4 cases of analysis

(d) Case 4

model
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Fig. 4 Computational mesh for the spindle part

Fig. 5 Entire computational mesh

Table 2 Information of computational mesh

Analysis The number of The number of
case nodes elements
Case 1 974,111 3,271,935
Case 2 1,069,818 3,517,182
Case 3 1,343,381 4,139,844
Case 4 1,424,338 4,217,068
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Fig. 6 Boundary conditions of the spindle
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(a) Case 1
(a) Case 1 (b) Case 2

(b) Case 2

(c) Case 3 (d) Case 4
Fig. 9 Velocity contour of the compressed air on the front
view of the air hole
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Fig. 7 Velocity distribution of the compressed air on the e
side view of the spindle .
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Fig. 8 Velocity distribution of the compressed air on the Fig. 10 Absolute pressure distribution of the compressed
front view of the spindle air on the side view of the spindle
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