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Effect of Vanadium on Structure and Properties of Ferrite Heat
Resistant Steel T122
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Abstract The effect of V content in compound addition of 0.14 ~ 0.31V-0.05Nb on structure and properties of ferrite
heat resistant steel 0.11C- 11.89 ~ 12.19Cr- 1.86 ~ 1.90W- 0.37 ~ 0.38Mo- 0.9Cu has been studied. The research results
found that with V content increasing, the volume fraction of 3 ferrite in steel increased, while the tensile strength at ambient
temperature and at 650 C and creep rupture strength at 650 C gradually decreased; and the tensile strength at ambient
temperature and the tensile strength and creep rupture strength at 650 °C of T122 steel contained 0.19V were higher. The
change of V content influenced precipitation behavior of My Cs, MX and Laves phase in steel, where the precipitated

strengthening effect of 0.19V-0.05Nb was best.
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Table 1 Chemical composition of test steel and § ferrite volume fraction

e AR5 % SERE

C S Mn P S & N Mo W M V T B Cu N A W%
1* 0.11 0.30 0.53 0.0083 0.006 11.96 0.31 0.37 1.8 0.048 0.14 0.030 0.0023 0.90 0.060 0.0055 14
24 0.11 0.29 0.50 0.0080 0.006 11.97 0.31 0.38 1.90 0.050 0.19 0.036 0.0023 0.90 0.058 0.0068 24
3* 0.11 0.29 0.53 0.0071 0.007 12.07 0.32 0.37 1.87 0.052 0.23 0.034 0.0025 0.90 0.065 0.0090 25
4* 0.11 0.30 0.51 0.0074 0.006 11.89 0.32 0.37 1.8 0.051 0.27 0.032 0.0026 0.90 0.067 0.0070 34
5* 0.11 0.29 0.50 0.0089 0.007 12.19 0.31 0.38 1.86 0.052 0.31 0.030 0.0025 0.90 0.061 0.0072 40
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Fig.1 Structure of longitudinal section of steel contained 0.19V: a- as-tempered; b- 1 000 h aged; c- 3 000 h aged
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Fig.2 Effect of vanadium content on tensile strength of test
steel at ambient temperature and 650 °C
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Fig.3 Effect of vanadium content on creep rupture strength
of steel T122 at 650 C
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Table 2 Precipitated phases and mass percent in alloy /%

Mxn G : MX Laves

P WE —ax WE ax W

BAS o, BAE N EXE SR
1* 2.0608 2.3479 0.1731 0.1802 0.3835 2.127
2% 1.9249 2.3528 0.2134 0.2143 0.2818 2.0014
3%  1.8549 2.1492 0.2312 0.2328 0.2959 1.9355
4* 1.9142 2.1754 0.3166 0.2836 - 2.046 1
5% 1.9715 2.1594 0.3175 0.2931 - 2.1437
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Table 3 Mass percent of alloying elements in each precipitated phase /%

My Gy MX Laves

iR $e \4 w Mo v C N \4 w Mo
1¥ 0.0250 0.0510 0.0234 0.049 4 0.006 1 0.025 6 0.0057 0.197 0 0.0330
2 0.026 0 0.083 1 0.0193 0.068 0 0.016 5 0.022 4 0.017 9 0.1440 0.0250
(EPE 3* 0.033 4 0.076 5 0.0208 0.089 9 0.0149 0.0280 0.024 0 0.1490 0.0280

4 0.0357 0.2127 0.0440 0.1590 0.0294 0.030 0 - - -

5* 0.036 0 0.2193 0.044 7 0.160 7 0.029 5 0.0300 - - -
1* 0.0137 0.200 8 0.0185 0.056 0 0.004 6 0.0289 0.0230 1.0990 0.206 0
K+ B 2+ 0.027 5 0.358 0 0.024 0 0.0710 0.016 6 0.0224 0.0193 0.966 2 0.2142
@30&)‘}1 3* 0.0275 0.2005 0.0200 0.0930 0.0126 0.0310 0.0380 1.078 6 0.1923
4* 0.0370 0.2300 0.0470 0.1363 0.0235 0.0300, 0.0270 1.078 8 0.172 1
5* 0.038 3 0.2400 0.050 3 0.142 4 0.0249 0.030 0 0.028 5 1.085 5 0.178 0
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Fig.4 Effect of aging time on average size of precipitated phases (a) and weight percent of precipitated phases which size less

than 200 nm (b) in 0.19V steel T122
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