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Abstract: In this study the redissolution and precipitation behaviors of niobium titanium carbonitride
(Nb Ti) (C N) were researched by electrolytic phase analysis method and calculated by the simplified
thermodynamic calculation method and the dissolution law of Nb and Ti elements in high Nb pipeline steel
was studied.The results showed that when the reheating temperature ranged at 1 180~1 280 °C the actual
redissolution amount of Nb and Ti were lower than those of calculated values.When the reheating tempera—
ture was lower than 1 250 °C increasing temperature and heating time resulted into the significant solution
amount of Nb in steel. When reheated at 1 250 “C for about 2.5 h nearly 90% of niobium comes into solu—
tion and 11% of titanium into solution since the titanium carbonitrides formed by have good stability.
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Table 1 Main chemical compositions of the 0.007% . N
experimental steel %
C Si Mn P S Nb
0. 064 0.30 1.95 0.011 0.003 0. 100
Ti Ni Mo Cu N B o 1
0.020 0.4 0.25 0.50  0.0067 0.0017 1 250
C 10 h 1
150 mmx60 mm
x40 mm o
2
Table 2 Carbonitride electrolytic results of steel with different soaking processes
/C /h 1% 1% 1% 1% 1% 1%
1180 4 0.05 0.05 50 0.018 9 0.001 1 5.5
1230 1 0.034 0. 066 66 0.018 4 0.001 6 8
1230 4 0.026 0.074 74 0.018 1 0.001 9 9.5
1230 10 0.016 0.084 84 0.017 7 0.002 3 11.5
1250 1 0.015 0. 085 85 0.018 2 0.001 8 9
1250 2.5 0.009 0.091 91 0.017 9 0.002 1 10.5
1250 4 0. 008 0.092 92 0.017 7 0.002 3 11.5
1250 10 0. 006 0.094 94 0.017 5 0.002 5 12.5
1280 4 0.007 0.093 93 0.017 2 0.002 8 14
o o 3
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Morphology and EDS analysis results of the
typical ( Nb Ti) (C N) precipitate

Fig. 1
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Table 3 Lattice constant of the (Nb Ti) (C N) precipitates
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