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ABSTRACT A precipitation model of NbC during deformation of compact strip production (CSP)
was established based on the classical nucleation theory. The mass balance between solutes with different
diffusion rates, the soft—-impingement and the Gibbs—Thompson effect were all taken into account. It is
assumed that the NbC precipitation occurs mainly on dislocations, and the average dislocation density of
a Fe—0.046Nb—0.053C % (mass fraction) steel is calculated according to Atsuhiko model as 3x10'3m~—2
after the six-pass rolling of an industrial CSP process. Then the proposed model predicts that NbC begins
to precipitate at 2 s after rolling started in such a steel. When the six—pass rolling is just finished, the
maximum and the average radii of NbC precipitates in the steel increase to 57 nm and 27 nm, respectively;
the volume fraction of NbC precipitates is 0.0011%, much lower than the corresponding equilibrium volume
fraction 0.0496%.
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Table 1 Rolling parameters in the industrial trial
studied

Stand F1 F2 F3 F4 F5 F6

Temperature/'C 1078 1041 1000 957 915 879

Strain rate/s™! 2.56 5.84 9.97 14.13 21.09 22.56
Strain/% 41.59 39.61 33.66 25.74 20.79 13.86
Interval/s 102 58 38 28 22
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Fig.6 Maximum radius, average radius and the num-
ber of nucleus of the precipitates in the defor-

mation process of CSP
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Fig.7 Equilibrium volume fraction (a) and volume
fraction(b) of NbC as a function of time in the

deformation process of CSP
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