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Fabrication and Mechanical Properties of Powder Metallurgical
High Speed Steels with Various Co Contents
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Abstract P/M high speed steels with various Co contents were fabricated by gas atomization and Canning/HIP
process. As Co content in P/M high speed steel increased, hardness, transverse rupture strength and yield strength
in compressive testing increased due to solid solution hardening of Co in matrix. Especially, P/M high speed steels
with Co have high deformation resistance to repeated compressive loading.
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Fig. 1. SEM micrographs of P/M high speed steels: (a) 0%
Co, (b) 3% Co, (¢) 6% Co
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Table 1. Volume fractions and mean sizes of carbides in P/M high speed steels with various Co contents.

Volume fraction (%)

Mean size (lm)

Co content(%)

total MC MC MC MC
13.1 : 4.5 8.6 0.7 0.7
3 13.7 4.7 9.0 0.6 0.8
14.1 5.0 9.1 0.7 0.7
Table 2. Matrix compositions in P/M high speed steels with various Co contents. (wt.%)
Specimen Elements Co W Mo Cr \% Fe
0% Co alloy 0.0 2.0 1.5 3.5 1.2 bal.
3% Co alloy 2.8 3.1 25 4.1 1.2 bal.
6% Co alloy 6.1 29 2.4 4.5 1.8 bal.
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Fig. 2. The variations of hardness and transverse rupture
strength of P/M high specd steels with Co content.
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Fig. 3. The variations of compressive yield stess and frac-
ture strength of P/M high speed steels.
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Fig. 4. The variations of axial and radial dimensional
changes with the number of cycles in P/M high speed

steels of various Co contents under the compresive load-
ing of 4.159 GPa.
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