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Influence of vanadium-microalloying on microstructure and property of
S5CrNiMo die steel
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Abstract: 5CrNiMoVx (x =0, 0.1, 0.2, 0.3, 0.4, 0.5) with different vanadium contents were prepared by
adding different amounts of alloying element vanadium into the SCrNiMoV die steel. The microstruc-
ture of the sample was analyzed by optical and scanning electron microscopes, and the hot cracking res-
istance and high temperature wear resistance of the sample were tested. The results show that the addi-
tion of vanadium helps refine the microstructure of SCrNiMo die steel and improves its hot cracking
resistance and high temperature wear resistance. With the increase of vanadium content, the microstruc-
ture of die steel samples is refined first and then coarsened, and the hot cracking resistance and high
temperature wear resistance are improved first and then decreased. When the vanadium content is 0.3%,
the crack length and wear volume of 5CrNiMoVx die steel are reduced by 3.4 mm and 16x10° mm’, re-
spectively. The optimum vanadium content of SCrNiMoVx (x = 0, 0.1, 0.2, 0.3, 0.4, 0.5) die steel
sample is x = 0.3%.
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Table 1 Chemical compositions of SCrNiMoV x(x=0,0.1,0.2,0.3,0.4,0.5) die steel specimens %

s (L= C Mn Cr Ni Mo Si \Y S P Fe

AL (x=0) 0.55 0.68 0.71 1.65 0.18 0.22 0 <0.02 <0.02 Bal.
HFE2(x=0.1) 0.55 0.67 0.72 1.64 0.18 0.22 0.1 <0.02 <0.02 Bal.
A3 (x=0.2) 0.54 0.68 0.71 1.66 0.19 0.23 0.2 <0.02 <0.02 Bal.
A4 (x=0.3) 0.55 0.69 0.72 1.65 0.19 0.22 0.3 <0.02 <0.02 Bal.
HEES(x=0.4) 0.56 0.68 0.72 1.65 0.19 0.23 0.4 <0.02 <0.02 Bal.
RAE6(x=0.5) 0.55 0.68 0.71 1.65 0.18 0.23 0.5 <0.02 <0.02 Bal.
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1 5CrNiMoVx(x=0,0.1,0.2,0.3,0.4,0.5) 1% BRIt A A S M MR iX4E R < (24 mm)
Fig. 1 Dimensional drawing of SCrNiMoVx(x=0,0.1,0.2,0.3,0.4,0.5) die steel test bar for hot cracking resistance test
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Table 2 Hot cracking resistance of SCrNiMoVx (x=0, 0.1,
0.2,0.3,0.4,0.5) die steel samples

WS L& /% YK /mm
WA x=0 3.46
k2 x=0.1 1.67
A3 x=0.2 0.95
A4 x=0.3 0.03
HHES x=0.4 0.82
6 x=0.5 1.77
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Table3 Wear resistance of die steel specimens at high

temperature
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A4 x=0.3 19
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k6 x=0.5 29
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Fig.2 Wear morphologies of SCrNiMoV x(x=0,0.1,0.2,0.3,0.4,0.5) die steel at high temperature
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Fig. 3 Microstructure metallographic photographs of SCrNiMoV x(x=0,0.1,0.2,0.3,0.4,0.5) die steel at high temperature
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Fig. 4 Microstructure SEM photographs of SCrNiMoVx(x=0,0.1,0.2,0.3,0.4,0.5) die steel at high temperature
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