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Sliding Wear Properties for 5%Co-5%V-1%Nb High Speed Steel
by Powder Metallurgy at High Temperature

Han-Young Lee', Yong-Jin Kim* and Jong-Soo Bae*

Department of Materials Engineering, Keimyung University, Daegu, Korea
*Materials Tech. Dept., Korea Institute of Machinery and Materials, Changwon, Korea

Abstract —In metal cutting at the tool-chip interface, friction generates considerable amount of heat. Thus, the
knowledge of wear properties of cutting tool material in high temperature has been as one of important factors
in need of clarification. The authors presented the wear properties of 5%Co-5%V-1%Nb high speed steel, fab-
ricated by powder metallurgy, in room temperature in previous articles. The objective of this paper is to clarify
the effects of temperature on its wear properties. Wear tests in sliding conditions under various temperatures have
been conducted using the pin-on-disc type wear test machine. The results indicate that the wear properties of
5%Co0-5%V-1%NDb high speed steel in high temperature as well as in room temperature are excellent. It may be
deduced that the oxide layer formed on worn surface at high temperature is stable enough to prevent wear due

to the high temperature strength of its matrix.

Key words - sliding wear property, 5%Co-5%V-1%Nb high speed steel, high temperature, powder metallurgy,

oxide layer.
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Table 1. Compositions of testpiece (wt.%)

C W Mo Cr V Co Nb
A-Materials 1.25 7.53 4.83 365 296 8.14 -
K-Materials 1.76 5.69 446 399 483 503 1.05
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Fig. 1. Wear characteristics as a function of sliding
distance for K-material under several test temperatures.
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Fig. 2. Wear characteristics as a function of sliding
speed for A-material under at several test temperatures.
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Fig. 3. Wear characteristics as a function of sliding
speed for K-material at several test temperatures.
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