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Basic Study on Magnetic-Field Assisted Cutting
—Improvement of Tool Wear—
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Fig. 1 Wear mechanism of cemented carbide tool
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Table 1 Cutting conditions

ExEriment 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. 2 Tool holder and insert with Nd-Fe-B magnets

NEOMAX-35H, 50X 23X 10t, 10M8) %> =Lk ¥
KRN CEII L7z, Z oA OB L BEBENEICOW
TWk, TR0 { $FLBa0TH L T 5 Z LA E
THY, PoPUNRHMIITEBZPIFROEE T EIINT A 218
B, RoOAEE L7z, K3 ICERTTE AR S 725
T FEM R 2 5R$. RL D, BRI TEONT
o LTEHNENADL) L)oo TWA I EAEMBTE
b, CZOLETEYAFICBI ABKREEIFHNIS 5~
TmT THhoiz.

PLE, 20X 22 I A B L 22 A% 5 S HI
T 5 A BT R LA,

. R B R

3.1 BISEAYEIC K 3 TREEFROMH
£10 (1) oFHT, BEORNDE (LIFEEFE

Fig. 3 FEM analysis of magnetic field

Cutting condition, Table 1(1)
Cutting distance, 360 m

1.72mm:

b

(a-1) without magnets

(a-2) with magnets

(a)Rake wear

(b-1) without magnets (b-2) with magnets

(b)Flank wear

Fig. 4 Difference of tool wear by the existance of magnetic field
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Fig.5 Difference of flank wear by the existance of magnet field
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Fig.6 Co density on flank surface before or after cutting tests

Cutting speed: 150 m/min, Feed: 0.2 mm/rev, Work: SUS 304
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Fig. 7 Relationship between flank wear and total surface
area increasing of tool
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Fig. 8 Relationship between flank wear and magnetic-
field strength
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