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The Effects of Cobalt on Wear and Friction Characteristics of
High Speed Steel by Powder Metallurgy
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Abstract-The mechanical characteristics of the high speed steel by powder metallurgy process (PM-HSS)
has been reported to improve with several alloying constituents, such-as high carbon, vanadium and cobalt.
In this paper, sliding wear test has been conducted using a pin-on-disc machine for three PM-HSS which
contains 0%, 5% and 12% cobalt respectively, in order to evaluate the effect of cobalt on wear properties of
PM-HSS. The results of this study showed that the wear resistance of PM-HSS has been increased by the
addition of cobalt on the range of experimental friction velocities. When compared with the effect of addi-
tion of cobalt, the wear resistance of PM-HSS with 5% cobalt has been found to be superior to that of PM-

HSS with 12% cobalt.
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Fig. 1. Schematic diagram of Pin-on-disc type sliding
wear tester.
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Table 1. Composition of testpiece and opponent materials

C Si Cr Mo w \'% Co Fe

0Co 1.84 - 43 49 6.0 5.19 - bal.

Testipiece 5Co 1.70 - 4.3 4.9 6.0 513 529 bal.
12Co 1.93 - 43 49 6.0 448 11.90 bal.

Oponent Materials M2 1.00~1.10 04> 38~45 48~62 55~6.7 2.30~2.80 - bal.
H13 032~042 0.8~1.2 45~55 1.0~15 - 0.80~1.20 - bal.
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