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Thermodynamic Study on the Precipitation Behavior of Carbonide
and Nitride in X80 Pipeline Steel

Feng Qian Zeng Yanan Li Junguo Tang Guozhang

( School of Metallurgy and Energy North China University of Technology Tangshan 063210 Hebei China)

Abstract: In order to clarify the precipitation rule of precipitated particles in the solidification process of
X80 pipeline steel the Thermo-cale software was used to analyze the austenite and ferrite phase transition
temperature the type of precipitates the precipitation temperature of the precipitates and the maximum
mass fraction of the precipitated phase during the solidification of X80 pipeline steel.The calculation re—
sults show that the precipitation phase of X80 pipeline steel solidification process mainly includes MnS
phase AIN phase ferrite phase and austenite phase titanium-rich phase carbonitride precipitation phase
cerium-rich phase carbonitride precipitation phase and vanadium carbide precipitation phase.The precipi-
tation temperature of the titanium-rich phase carbonitride precipitation phase is 1 390 °C the mass frac—
tion is 1.2x107* and the precipitation phase is inhibited by the increase of the content of C element and
Nb element.The increase of N and Ti content promotes the formation of carbonitride precipitation phase in
the titanium—ich phase and the V element mass fraction increment has no obvious effect on the precipita—
tion of titanium-rich phase carbonitride.The carbon-nitrogen precipitation phase of the yttrium-rich phase
precipitated at 1 110 °C and the mass fraction was 1.3x107*. With the increase of the content of C and
Nb the precipitation of carbon and nitrogen in the eutectic phase was promoted.Increasing the content of
N element and Ti element inhibits the precipitation of carbon-nitrogen precipitation phase in the enthalpy—
rich phase and V element has no obvious influence on the cerium-rich carbonitride.The precipitation tem—
perature of vanadium carbide precipitation phase is 596 C and the mass fraction of precipitated phase is
4.59x107.Increasing the content of C and V element is beneficial to the precipitation of vanadium car—
bide phase.The increase of Nb content can inhibit the vanadium carbide phase.
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Table 1 Main chemical compositions of X80 pipeline steel %
C Si Mn P S Cu Ni Cr Mo Nb Al Ti \Y N

0.02 0.12 1.70 0.012 0.002 0.24 0.17

0.26 0.14 0.101 0.107 0.009 0.0055  0.003
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Fig.1 Calculation results of solutes in X80 pipeline steel ranging at 400~1 600 °C
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Fig.2 Effects of C N Nb Ti and V on the carbonitride precipitates of titanium—ich phase
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Fig.3 Effects of C N Nb Ti and V on Nb=ich carbonitride precipitates
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Fig.4 The influence of C N Nb and V on the precipitation phase of vanadium carbide
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