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Study on Cutting Force and Surface Roughness During High-Speed Milling GH4169
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[ABSTRACT] The orthogonal experiment is de-
signed for high-speed milling superalloy GH4169 by PVD-
TiAIN carbide inserts. The empirical formulas of cutting
force and surface roughness are established by the least-
squares regression method. And the effect of cutting pa-
rameters on cutting force and surface roughness is studied.
The research results indicate that cutting depth has highly
obvious influence on surface roughness, followed by cut-
ting speed and feed rate; Feed rate is the main influence
factor of the surface roughness, followed by cutting depth
and cutting speed.
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Fig.1 Photos of cutter body and cutting tip
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Fig.2 Test system of milling force
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Fig.3 Measurement process of the surface roughness
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x2 RRAERER

1 0.1 70 0.02 63 47 178 | 0.234
2 0.1 90 0.04 79 56 227 | 0.290
3 0.1 110 0.06 85 48 190 | 0.344
4 0.3 70 0.04 198 90 301 | 0.220
5 0.3 90 0.06 176 | 98 325 | 0.189
6 0.3 110 0.02 99 64 297 | 0.144
7 0.5 70 0.06 372 | 150 | 391 |0.260
8 0.5 90 0.02 158 96 340 | 0.149
9 0.5 110 0.04 242 | 136 | 420 |0.195
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Fig.4 Changing curves of cutting force with cutting depth
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Fig.5 Changing curves of cutting force with feed rate
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Fig.6 Changing curves of cutting force with cutting speed
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Fig.7 Changing curves of surface roughness with feed rate
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Fig.8 Changing curves of surface roughness with
cutting depth
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Fig.9 Changing curves of surface roughness with
cutting speed
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Fig.10 Sensor placement of screw
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Fig.11 Sensor placement of guide
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