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Basic Study on Magnetic-Field Assisted Cutting
— (Subsequent report) Improvement of Machinability in Cutting Austenitic Stainless Steel —
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Table 1 Cutting Conditions

Experiment No. (1) (2)
Cutting speed m/min| 120 80
Feed mm/rev 0.5 0.2
Depth of cut mm 2 1
Work SUS304
Tool material P30

Insert SNGA120408
Holder ESBNR2020
Coolant None

Fig.1 Tool set-up with Nd-Fe-B magnets
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Fig. 2 Difference of surface roughness by the existance of magnetic field
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(a)Without magnetic-field (b)With magnetic-field

Fig. 3 Difference of adhesion of work material to flank surface

of tool by the exixtance of magnetic field
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Fig. 4 FFT analyses of thrust cutting forces
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Fig.5 Relationship between magnetic flux density and
chattering amplitude of thrust cutting forces
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Fig. 6 Difference of magneitic effect on machined surface by the
existence of oxygen
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Table 2 Cutting conditions of invar alloy

Cutting speed m/min 80
Feed mm/rev 0.2
Depth of cut mm 0.25
Work Invar alloy
Tool material P30
Insert SNGA120408
Holder ESBNR2020
Coolant None
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Fig. 7 Difference of cutting forces in machining invar
alloy by the existance of magnetic-field
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Fig. 8 Difference of surface roughness in machining of invar alloy
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