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Geometric Characteristics of Hole on Workpiece in

Operation

Jong-Sun Lee", Won-Sang An(Daejin Univ.)

Abstract
In this study, the characteristics of the surface around a hole on inlet and outlet of

product which are manufactured by face mill or end mill cutting with a hole or a

pocket in its surface, are investigated. Furthermore, experiment for optimization of

process conditions to minimize the change of characteristics of milling cut surface after

a hole cutting operation, is implemented. Applying the results in this study to surface

manufacturing of mold products whose surface is uneven or metal products made by

diecasting, reducing the number of sequence process to obtain fine surface is expected.

Keywords : Geometric Characteristics(8454), Surface Roughness(EX¥ZXx), Hole(7
). Face Mill(3 @4 g 7}2), Depth of Cut(22tZ o)), Depth of Endmill(-+H 2 °])
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Table 1 CNC milling machine specification

working table surface(mm) 910X 410
spindle speed (rpm) 4,000
X, Y, Z table feed length(mm) [ 560X 290 X510
table net weight(kg) 500
main spindle taper NT.40
main spindle power(kw) AC 55

Table 2 Specification of the measuring system

Traverse unit
traverser length(mm) 120
measuring speed 1
(mn/sec)(£5%)
dimension(mm) 365X 120X 160
weight(kg) 115
Column
range(mn) 450
height(mn) 630
weight(kg) 47
Traverse table
range(nn) | 50
Stylus
tip radius(um) 1.5-25
stylus force over 70-80
full range(mgf)

Stylus

]
Computer

Electric Interface| -
Unit

Workpiece

Fig. 1 Schematic illustration of surface

roughness measurement system
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Fig. 3 Measuring degree of hoop direction
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Fig. 4 2D surface roughness & measuring degree
(Depth of cut = 1.0mm
Depth of endmill = 0.4mm)
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Fig. 5 2D surface roughness & measuring degree
(Depth of cut = 1.0mm

Depth of endmill = 0.6mm)
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Fig. 6 2D surface roughness & measuring degree
(Depth of cut = 1.0mm

Depth of endmill = 0.8mm)
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Fig. 7 3D shape of milled surface
(Depth of cut = 1.0mm
Depth of endmill = 0.4mm
feed = 40mm/min speed= 200rpm)
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Fig. 8 3D shape of milled surface
(Depth of cut = 1.0mm
Depth of endmill = 0.4mm

feed = 40mm/min speed= 300rpm)

Fig. 9 3D shape of milled surface
(Depth of cut = 1.0mm
Depth of endmill = 0.4mm
feed = 40mm/min speed= 400rpm)
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Fig. 13 3D shape of milled surface

. (Depth of cut = 1.8mm
Depth of endmill = 0.6mm
Fig. 10 3D shape of milled surface feed = 40mm/min speed= 400rpm)

(Depth of cut = 0.6mm
Depth of endmill = 0.6mm

feed = 40mm/min speed= 400rpm)

Fig. 14 3D shape of milled surface
(Depth of cut = 2.0mm

Depth of endmill = 0.6mm
feed = A0mm/min speed= 400rpm)

Fig. 11 3D shape of milled surface
(Depth of cut = 1.0mm Fig. 15~Fig. 162 ﬂ’d‘?‘ 300rpm, °]%'/—:|:
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Fig. 12 3D shape of milled surface Fig. 15 3D shape of milled surface
(Depth of cut = 1.6mm (Depth of cut = 1.0mm
Depth of endmill = 0.6mm Depth of endmill = 0.8mm
feed = 40mm/min speed= 400rpm) feed = 40mm/min speed= 300rpm)
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Fig. 16 3D shape of milled surface
(Depth of cut = 1.0mm
Depth of endmill = 0.6mm

feed = 40mm/min speed= 300rpm)
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Fig. 17 3D shape of milled surface
(Depth of cut = 1.0mm

Depth of endmill = 0.4mm
feed = 40mm/min speed= 300rpm)
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