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New Free-machining Additiveé' KSX-II” for Iron Based Sintered Parts
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Kobe Steel has developed a new free-machining additive® KSX-O” for iron based sintered parts. KSX-O is
complex oxide powder that has a viscosity of 10°° Ps[] s at the temperature of 773K and mean diameter of
23 microns as a typical value. A sintering mixture containing 0.3mass[] of KSX-0O has at least doubled the
life of a K grade carbide tool used for cutting the sintered products compared with a conventional mixture
containing 0.5massJ of manganese sulfide powder. The improvement is attributable to the optimum viscosity

of KSX-O which generates a stable built-up edge (BUE).
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Fig. 1 Microstructure of PM and wrought material
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Fig. 2 Comparison between PM and wrought material on tool wear
and cutting force
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Fig. 3 Macrophoto of tool relief face after machined distance to
100m
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Fig. 4 Microstructure of chip cross section after machined distance
to 100m
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Fig. 5 Mechanism of tool wear
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Fig. 6 Relationship between coefficient of viscosity of added oxide at 773K and flank wear / radial crushing strength

VO 100 (m/min)
T

VO 200 (m/min)

VO 150 (m/min)
T

MnS

0.3 T 0.3
& &
[} [}
= s
£ _ 1 £ _o2
EE EE
EE IS
= =
S b £ 0.1
< <
1] ©
= =
(0]
0 1,000 2,000 [¢]

Cutting distance (m)

78

1,000
Cutting distance (m)

07 0D00000DOO0O00O0DODOO0O0OO0oDbObOOooooo

Fig. 7 Relationship between cutting distance and maximimum flank wear at different cutting speeds
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Fig. 8 Comparison between material with KSX-OO and MnS on radial
crushing strength and apparent hardness
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Fig. 9 Macrophoto of tool relief face and microstructure of chip
cross section after maching at cutting speed of 150m/min

160 —{ JLO 100m M L0 400/500m }—

[y
a
o

130 h

Horizontal force (N)
=
N
o
T
1

120

KSX{d MnS

010 0ODO0O 150m/min0 00000000
Fig.10 Comparison of cutting force at cutting speed of 150m/min
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Fig.11 KSX's behavior for restraint of tool wear
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