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Effect of Additional Current on Machinability of Free-Machining Steel
-Influence of Tool Materials on Cutting Force-
Yongchuan LIN, Ryuraro TANAKA, Akira HOSOKAWA, Takashi UEDA and Tatsuaki FURUMOTO

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 in turning at high cutting speed. Turning tests were performed by carbide tool
K10, P10, P20, P30, Cemet tool and TiCN coated carbide tool to clarify the influence of chemical compositions of tool materials on the
cutting mechanism of BN added steel. The cutting force was investigated practically and these results were discussed.

1. # i
Table.1 Chemical compositions and hardness of work materials
BIHINTIZ 3BV C SR T o 5 TH & gHI o il T Chemical compositions mass% Hardness
EENBIAEL, B SN PARIEK & BETR AL, B -k C Mn Si SolAl B N HV
FRWERIC L0 TRERICEEL 52 2992 Lo T S45C 044 075 019 0019 -  66ppm 240
5. S45C-BN 044 0.74 0.21 0.026 63ppm 125ppm 232

FBF DTN E T EE A ISA RIS & L CBN(ZE bdR v

VRSO % I, BB T L & 2 Bl T 44T > T Ll Table.2 Cutting conditions

Ml 2 Bife i & 7.1 ﬁﬁ®%M_owTﬁA mip30 & T Carbide K10, P10, P20, P30
FAN BRI TAC B CROESEIELS & 0 T ELESEE A S 4, Cermet tool, TiCN coated carbide
£ 7= QMRS L~ RIE S a@%%gz L (SNMN120408)

% 2 TR, BRREOME A R D T AR AV e o0 oo 5:79:5,5,15.15,08
MTACEB T TEBEEM I fon 2 ik ok = S pgiipgy  CUnoseeed 60 - 300 m/min
BTV THA LR ZAT > . Depth of cut 05 mm

Feed rate 0.1 mm/rev
2. EREESIURRAL Coolant By

Work material Mercury
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~EI Y B2 GIH % BRAA L=

IZHEEIM DAL Z R 7 8 L O & 2789, BN Us/nsm
S45C-BN (3 63ppm @ B & 125ppm O N #EH L TEY, i

DX T h-BN ELTHH LTS, FisixEbn b
HV240 L TIRIEZE L.
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£ L7z, BNESIIEHUIHIRC 361 2 BEREMIHIZh T, 45 T =
HoTig A &ICEELZ T2 LALLM EATNEY D so
Eon, ERCETIGAEN R THMfE LTE LGl <ﬁ
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3. FERERBLUER Fig.1 Experimental set up
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Fig. 2 Influence of electrical current between tool and work materials on cutting force in turning S45C and S45C-BN
with K10, P30 and Cermet tool ( d=0.5mm, f=0.1mm/rev, dry)
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