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Effect of Additional Current on Machinability of Free Machining Steels
-Machining of BN Added Steels with Additional Current-
Ryuraro TANAKA, Akira HOSOKAWA, Takashi UEDA, Keiji YAMADA, Yongchuan LIN

This study deals with the machinability of steels in turning with additional current. Tested work materials were plane carbon steel JIS
S45C and BN added steel which has good machinability at high cutting speed. Turning tests were performed by carbide tool P30 in
order to investigate the influence of electrical conditions of closed circuit system on the cutting mechanism of BN added steel. The tool
life and cutting force was investigated practically and these results were discussed.
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Fig.1 Experimental set up
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Table.1 Chemical compositions and hardness of work materials

Chemical compositions mass% Hardness
C Mn Si  SolAl N B HV
S45C 044 075 0.19 0.019 — 66ppm 240
S45C-BN 044 074 0.21 0.026 63ppm 125ppm 232

Table.2 Cutting conditions

Tool Carbide tool P30 (SNMN120408)
Tool angle -5,-5,5,5,15,15,0.8
Cutting speed 60-300 m/min
Depth of cut 0.5mm
Feed rate 0.1 mm/rev
Coolant Dry
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Fig.2 Influence of electrical conditions on tool wears
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Fig.3 Effect of electrical conditions on cutting force
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