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Some Properties of Sintered and Hot-Forged High Speed Steels

Hisashi ANDO, Akira OKAvYAMA, and K56 SOENO

Synopsis:

Particle size distributions, microstructures and residual gas contents of high speed steel powders, ato—
mized by spraying water or argon gas have been investigated. The particle size distributions and the micro—
structures of the water-atomized powders are finer than those of the argon—atomized powders. Oxygen
contents of the water—atomized powders are higher, but can be easily reduced by sintering in a vacuum
furnace. In the argon-atomized powders, argon included in the powders are observed.

Sintered and hot—forged high speed steels of low oxygen contents have high transverse rupture strength
and notch-toughness, because of their uniformly fine microstructures. Retained austenite is decreased and

grinding is also relatively easy in the sintered and hot—forged high speed steels: of fine microstructures.
(Received Mar. 6, 1974)
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Table 1. Chemical compositions of the high speed steels used (wt %).
C Si Mn P S Cr Mo w Vv Co
Bar stok 0-82 | 0°20 | 0-33 | 0-021 | 0-001 | 4-07 | 485 | 635 | 1-88 | —
SKH 9 f;*;‘gr atomizing with | .93 | .95 | 0-32 | 0-006 | 0-007 | 4-58 | 3-07 | 679 | 185 | —
ffg‘gﬁl atomizing with | .99 | .23 | 0:34 | 0-010 | 0-002 | 448 | 3-62 | 6-70 | 182 | —
Bar stock 122 | 0-18 | 0-32 | 0-020] 0-007 | 4-47 | 3-38 | 9-45 | 3-48 | 10-05
SKH 57 égﬁi atomizing with | |.95 | .93 | 0-32 | 0-007 | 0-010 | 4-49 | 3-11 | 9-39 | 3-20 | 9-57
ﬁ‘r‘;g; atomizing with | .09 | g.99 | 0-33 | 0-010 | 0-012] 4-45 | 3-08 | 9-40 | 3-32 | 982
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Fig. 1. Particle size distribution of atomizedZSKH-9

steel powders.
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Fig. 2. Mean spacing of primary dendrites of ato-
mized SKH 9 steel powders.
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Atomized with argon

Atomized with water

Photo. 1. Micrographs of atomized JIS SKH 9 steel powders,
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Sintering time : lhr
Vacuum = ~ 107 torr

24001 x—x SKH 57
] skH 9
2000 | ’ H—o
N
—~ 1 600}
£
& A
T 1200+ s
=
&
S 800
400 |- .
N
As ummlzed 7008009001000 1200

Sintering temperature (°C)

Fig. 4. Effect of sintering temperature on oxygen
contents of high speed steel powders atomiz-
ed with water.
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Fig. 5. Effect of pressure on oxygen content.
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Fig. 6. Effect of sintering time on oxygen content.
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Fig. 7. Standard free energy of oxides!V.
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Fig. 8. Austenitizing temperature vs. hardness curves
of sintered and extruded high speed steel,
SKH 57.
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Quenching into oil bath

Bar stock

extruded at |1200°C

i|‘205°C, IO min | 1220°, 10min
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R

extruded at | 200°C

Sintered at | 200°C, then | Sintered at | 0QOC, then

Photo. 3. Micrographs of JIS SKH 57 bar stockZand of sintered, extruded JIS SKH 57 steels,
prepared by using water-atomized powders (etching: 5% Nital4+Murakami etchant,

black parts: M¢C type carbides).
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Fig. 9. Tempering temperature vs. hardness cu
SKH 57.
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Fig. 10. Bend test results of sintered and extruded
SKH-57 steels, subjected to three repeats of
tempering at 550°C for 1 hr after quenching
from the indicated temperatures.
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rves of sintered and extruded high speed steels,
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Fig. 11. Notched bend test results of sintered and
extruded SKH 57 steels, subjected to three
repeats of tempering at 550°C for | hr after
quenching.
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Fig. 12. Grindability of sintered and extruded SKH

57 steels, subjected to three repeats of tem-
pering at 550°C for 1hr after quenching
from the indicated temperatures,
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