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Characteristics of Hemispheric Cutting Edge

in Ball End Milling Using Taguchi Method
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Fig. 2 Schematic diagram of the experimental setup
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Table 1 Specifications of experimental apparatus

Experimental apparatus Model
CNC milling machine MAKINO V33
Tool dynamometer KISTLER 9257A
Charge amplifier KISTLER 5011
A/D converter NI PCI-6110
Personal computer Intel P-3 1.5GHz, Window XP
Frame grabber NI PCI-1405
CCD camera Hitachi KP-M20
Accelerometer DYTRAN 3023A2
Optical Surface roughness tester VEECO WYLO NT1100
Ball end mill @8, Helix angle 0°, 10°, 30°
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Table 2 Levels of independent variables
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Levels Low Medium High
Coding 1 2 3
Helix angle(®), A 0 10 30
Cutting speed (RPM), B 5,000 6,500 8,000
Feed for tooth (f,), C 0.1 0.15 0.2
Radial depth of cut(Aq mm), D 0.2 0.3 0.4
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Table 3 SN ratio response for factor A, B, C, and D

Level Helix angle | Cutting speed |Feed per tooth| Depth of cut
A) ®B) © ()]
1 -12.72 -14.64 -14.15 -14.21
2 -13.96 -13.73 -14.23 -14.18
3 -16 -14.31 -14.29 -14.28
Delta 3.27 0.92 0.14 0.1
Rank 1 2 3 4

Main Effects Plot (data means) for SN ratios
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Fig. 3 SN ratio response graphs for factors A, B, C, and D
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Table 4 Analysis of variance result for surface roughness(Rmax)

Factor f&‘;ﬁr‘ég f;g(gf es ﬁiﬁ;‘r‘e‘g Fo P(%)
T om
A 19.5217 2 9.7608 40223 0
B 1.6524 2 0.8262 34.05 0.001
C 0.0201 2 0.01 0.41 0.678
D 0.0245 2 0.0122 0.50 0.627
AxB 6.6837 1 1.6709 68.86 0
AxC 0.0337 1 0.0084 035 0.838
AxD 02016 4 0.0504 2.08 0202
error 0.1456 6 0.0242 0.02427
Total 282834 26

Table 5 Analysis of variance result for surface roughness(Rmax)
after pooling

Degrees
Factor ssé‘l;‘;rfc’sf freég)dfom '(‘)’ffs"q“u sum Fo F(0.05)
A 19.5217 2 976085 | 402.23 374
B 1.6524 2 0.8262 34.05 374
AXB 6.6837 4 1.670925 68.86 311
AXD 0.2016 4 0.0504 2.08 311
error 0.1456 14 0024267 | 0.02427
Total 28.2834 26
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Fig. 4 Contribution of control factors
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