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Cutting Force in Face Milling of Invar36 Alloy
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Astronautics, Nanjing, 210016, China;
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Abstract: The single factor design of experiment on face milling of Invar36 is conducted by using coated
carbide insert to characterize the influence of cutting parameters on the cutting force. The frequency
spectrum analysis of the dynamic milling force, and the generation and characteristics of cutting force
signal during cutting process are studied. The milling force of Invar36 is also compared with that of
0Cr18Ni9. The cutting parameters, including cutting speed, and feed and depth of cut, are taken into
consideration to analyze the influence on the cutting force. The results show that radial component force
in tool coordinate system reflects the extrusion between flank face and workpiece, and the peak force of
tangential component is ahead of radial component force during a cutting cycle. The correlation coeffi-
cient of regression model shows that the depth of cut has the greatest significance on the cutting force
followed by feed, while the cutting speed has the least influence on cutting force. And with the increase
of axial cutting force, the degree and depth of grain distortion become larger.
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Fig. 1 Schematic diagram of experiment equipment

and workpiece clamping
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F2 Invar36 SEMEENFMHER
Tab.2 Mechanical properties of Invar36
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Tab.3 Parameters and their levels
H# 7K
YIHI#JE/(m » min~ 1) 80,100,120,160
FHHEAE/(mme2z')  0.06,0.10,0.13,0.16
Hha PI% / mm 0.4,0.8,1.2,1.6
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Fig. 2 Cutting force in milling of different materials
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Fig. 3 Original time-domain plot of F, without filtering
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Fig.5 Schematic diagram of cutting force in face

milling
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Fig. 6 Measurement of cutting force
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Fig. 8 Influence of cutting speed on cutting force
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Fig. 9 Influence of cutting speed on cutting temperature
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Influence of cutting temperature on tensile

strength of Invar36
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Fig. 12 Influence of depth of cut on cutting force
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