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Synopsis :

Kawasaki steel began to produce alloyed steel powders, KIP 4100V KIP 4100VS, which
are equivalent to AISI 4100. New facilities were constructed in Chiba Works in 1985.
They consist of wateratomization and vacuum annealing processes for manufacturing
alloyed steel powders. Generally, it is difficult to deoxydize Mn-Cr alloyed steel powders
by the gas reduction method. But we succeeded in producing alloyed steel powders with
low O, C and N contents (0.10% O, 0.02%C, 0.001% N) by a newly developed process
named VALCON (Vacuum annealing process for alloyed steel powders with low carbon,
oxygen and nitrogen). These powders obtained by this method are better in
compressibility and compactibility (green density of 7.14g/cm3, and Rattler value of
0.44% at compating pressure of 7 t/cm2), especially process the advantage of high
strength after heat treatment. These features are suitable for high strength sintered

parts for heat and wear-resistance.
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Cr-Alloyed Steel Powders with Low Oxygen Content
Manufactured by Vacuum Annealing Process
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Synopsis:

Kawasaki steel began to produce alloyed steel powders, KIP 4100V
KIP 4100VS, which are equivalent to AISI 4100.

were constructed in Chiba Works in 1985,

New facilities
They consist of water-
atomization and vacuum annealing processes [or manufacturing
alloyed steel powders.  Generally, it is difficult to deoxydize Mn-Cr
alloyed steel powders by the gas reduction method,  But we suc-
ceeded in producing alloved steel powders with low O, C and N con-
tents (0,109, 0, 0.02%, C, 0.001% N) by a newly developed process
named VALCON{Vacuum annenling process {oralloyed steel powders
wilh low carbon, oxygen and nitrogen}.  These powders obtained by
this method are better in compressibility and cowmpactibility {green
density of 7.14 gfem?, and Rattler value of 0.449% at compating pres-
sure of 7tfem?®), especially possess the advanrage of high strength
after heat treatment. These features are suitable for high strength

sintered parts for heat and wear-resistance.
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Table 1 Typical properties of chemical compesition

Frocess! C S5i Mo P S Cr Mo V 0 N
KIP ol Vac 1002 003 060 0.02 0.02 107 0.27 —~ 0.15 0.001
KIP o | V2S 1oz 0.03 0.62 0.02 0.02 113 0.27 ~ 0.10 0.001
KIP ool 2%, |o.s 0.0 066 001 0.01 108 028 — 080 0.0
KIP oy b Y3S 10,035,003 031 0.01 0.01 2.97 0.34 0.26 0.12 0.008
KIP | G334 |03 0.0t 0.25 v.01 001 2.99 0.32 0.25 0.83 0.061

Table 2 Typical properties of particle size distribution

(%)
L Mesh . 6o | -0/ |—100/— 150/| 200/ 2507 325
Poder . Process. - ‘ a0 o 15 +200 250 +325. “
KIP400V | Vac. ann | tr | 20| 0.4 ]18.4 | 2.4 | 10,0154 | 19.4
KIF A0 VS | Vac, ann. | tr | 0.0 12.8 20,0 287, g2]125] 7.0
KIP 4160 Gasann. | tr |tr | 570204257 13.2] tha | 206
KIP36CRV | Vac. ann. | tr © 3.5 | 112|223 260 | 85| 11.4 186
KIP 30 CRA | Gas ann. | tr |tr 02|17 26.1i 9.7 17.3| 3.0
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Table 3 Typical properties of apparent density and flow rate

Process App?&;‘?;;:j?“”y | EJ:L\?’:;[T)';‘;
KIP 4100 V Vac, ann. 283 5.7
KIP 4100 V& Vac. aon. 2.70 28.9
KIP 4100 Gas ann. 3.26 20.1
KIP 3¢ CRV Vac, ann. 2.58 29.6
KIP 30 CRA Gas ann. 2.97 25.0
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