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Effects of V, Nb and Ti on Creep Property and Toughness of Weld Metals
for High Cr Ferritic Heat Resisting Steels
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The effects of V, Nb and Ti on the creep property and the toughness of weld metals for high Cr ferritic heat
resisting steels were investigated. It was clarified that the addition of Nb improves the balance between the
creep property and toughness more than the addition of V and Ti. The changes of the properties due to V,
Nb and Ti could be explained by changes in the morphology of MX. In addition the changes in morphology

of MX could be explained by changes of driving force and grain growth Kinetics.
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Table 1 Chemical compositions of weld metals (mass( )

Weld metal Cc Si Mn Ni Cr Mo W \ Nb Ti N (6]

V1 0.066 0.28 0.93 0.70 8.40 0.18 1.88 0.01 0.025 0.005 0.048 0.035

V2 0.068 0.29 0.91 0.70 8.63 0.18 1.93 0.11 0.029 0.005 0.049 0.036

V3 0.066 0.25 0.97 0.69 8.40 0.19 1.87 0.17 0.027 0.004 0.046 0.038

V4 0.073 0.29 0.90 0.67 8.72 0.21 1.83 0.18 0.027 0 0.002 0.046 0.034

V5 0.070 0.28 0.98 0.69 8.68 0.18 1.89 0.18 0.032 0.004 0.048 0.036

V6 0.068 0.29 0.88 0.69 8.45 0.18 1.83 0.19 0.033 0.005 0.050 0.036

Nbl 0.072 0.32 0.88 0.65 8.60 0.20 1.68 0.18 [10.002 [10.002 0.045 0.031

Nb2 0.068 0.26 0.89 0.69 8.48 0.18 1.86 0.19 0.014 0.005 0.050 0.037

Nb3 0.075 0.28 0.89 0.67 8.78 0.21 1.76 0.18 0.057 [J0.002 0.045 0.032

Til 0.073 0.30 0.97 0.67 8.56 0.18 1.93 0.19 0.035 0.008 0.051 0.028

Ti2 0.091 0.46 0.94 0.69 9.08 0.20 177 0.22 [J0.002 0.020 0.046 0.033

0200000000000
Table 2 Joint design and welding conditions
Joint design Welding conditions
Plate thickness Groove angle Root gap Wel.d.ing Electrode size Welding current Heat input infgre:z;astt?arr]'gp.

(mm) ()] (mm) position (mm) (A) (kdZcm) )
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Fig. 1 Effect of V content on rupture time of weld metals
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Fig. 2 Effect of V content on toughness of weld metals
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Fig. 6 Effect of Ti content on toughness of weld metals
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Table 3 Precipitate content of Cr, V and Nb (weld metal V6)(mass( )

Conditions Cr \Y Nb

As welded 0.061 0.004 0.002
After PWHT (7400 O 2h) 1.400 0.100 0.018
After PWHT (7400 O 8h) 1.400 0.100 0.020
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Fig.11 Effect of V and Nb content on driving force for MX nucleation (calculated by Thermo-calc)
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