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Formation of Wear—-Resistant Vanadium Carbide Layer
on the Surface of Steels
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Dept. of Metallurgical Eng.

{Abstract>
When steels containing carbon are heated at 900-1000°C in a fused borax bath containing Fe-V powder, the
carbide layers of vananidum are formed on the steel surfaces. Effects of steel composition and the treating
condition on the growth rate of vanadium carbide layers were investigated. Hardness and wear-resistant
properties of such layers were also tested.
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Fig. 1 Mechanism of formation of vanadium
carbide layer on steel

Table. 1 Chemical composition of steel samples(%)

) Si Mn P S Cr Mo A% W
SKH9 0.8-0.9 0.4 0.4 0.03 0.03 3.84.5 4.5-5.5 1.6-2.2 5.56.7
SKS3 0.9-1.0 0.35 0.9-1.20 0.03 0.03 0.5-1.0 - 0.5-1.0
SKD61 | 0.32-0.42 | 0.8-1.2 0.5 0.03 0.03 4.55.5 1.0-1.5 | 0.8-1.20 -
S45C [0.42-0.48 [ 0.15~0.35 | 0.60—-0.90{ 0.03 0.035 - - - -
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Table, 2 Activation energy and pre—exponential factor for SKH9, $45C, SKS3 and SKD61
SKH9 545C SKS3 SKD61
A‘:t’("ﬁ}’/‘}ﬁof;crgy 297.7 333.9 210 357.1
Pre-ex C‘ﬁ;‘;}gég factor 23.2 1486.5 0,069 8174
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