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TR B/ um C 0 p S FE
Fe 10 <0.073% <0.381% <0.030% <0.030% Bal.
w 3 <0.005% <0.193% <0.002% <0.003% Bal.
Mo 2 <0.004% <0.153% =<0.001% =<0.001% Bal.
Cr 10 <0.010% <0.134% <0.003% <0.005% Bal.
A% 10 <0.065% <0.571% <0.030% <0.003% Bal.
vVC 10 <19.410% =0.383% <0.030% <0.050% Bal.
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®3 SENPFARAXREBUINEETRER %
2 W Mo Cr \Y C Fe
M,C 14.16 10.96 5.71 5.69 14.39 49.09
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MC 7.52 8.77 4.31 51.83 21.63 6.94
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Effect of Vanadium Carbide on Sintering Properties and
Microstructure Evolution of Powder High Speed Steel

HAO Yanrong, LIU Rutie, XIONG Xiang

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The effects of different proportions of vanadium carbide ( VC) particles instead of V powder on the densi-
ty, microstructure and properties of powder metallurgy high-speed steel (PM HSS) were studied in this paper. The
difference of strengthening phase composition and the mechanism of material properties under different sintering
time were analyzed. The testing results show that the bonding state between elemental V and matrix is improved and
the sintering densification of HSS is effectively promoted with the increasing proportion of VC particles. When hold-
ing time is 90 minutes, a large number of lath-like M,C carbides appear in the sample structure with VC particles.
When holding time is extended to 120 minutes, the M,C carbides in the high-speed steel structure decompose com-
pletely, and a large number of fine M;C and MC carbides are produced. The mechanical properties of HSS can be
improved by increasing the proportion of VC particles. The maximum strength of HSS is up to 2597 MPa when the
proportion of VC particles is 150% and the sintering time is 120 minutes. The hardness of HSS is mainly related to

density and properties of strengthening phase. The hardness of HSS prepared in this experiment is about 51 ~
52 HRC.
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