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Progress in Study on Precipitation Strengthening of Nb( C,N)
in Ferrite of Niobium Microalloying HSLA Steel

Wei Qingfeng
( Panzhihua Iron and Steel Research Institute, Panzhihua 617000)

Abstract Mathematical model for Nb( C,N) precipitation in ferrite of micro niobium HSLA steel and calculated NbC
nucleation radius, nucleation rate and growth rate in ferrite with 900 ~1 200 °C austenization are presented. The test results
by some authors indicated the precipitation of niobium carbo-nitride needed higher dislocation density and the amount of
NbC formed in ferrite was relatively minor as compared with that formed in austenite; and the tensile strength of steel sheet

with coiled at 680 °C was obviously higher than that of sheet without coiled direct cooling to room temperature.
Material Index HSLA Steel, Ferrite, Niobium, Precipitation Strengthening
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Fig.1 Predicted and calculated critical radius for nucleation (a) , nucleation rate (b) and growth rate (c) as a function of tempera-

ture for NbC in ferrite with various austenitizing temperature
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Table 1 Maximum nucleation and growth and correspond-

ing temperature for NbC in ferrite with various austenitiz-

ing temperature

RERE RAEBR RAEERE RABRKAK BRAKKE

BE/C [N-m3-s")] ®BE/C #£/(mm-s') #RE/TC
900 6.3x10°" 527 5.8x10°3 809
1 000 2.2 x10° 616 8.1x1072 836
1100 1.5x10° 650 4.3x10"! 836
1 200 1.0 x 10" 664 1.0 836
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Fig.2 Hardness vs aging time of low carbon Cu-Nb steel and
low carbon Cu steel isothermal heating at 500 ~ 575 °C
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Table 2  Measured tensile properties of 0. 07C-0.02 ~
0. 03Nb HSLA steels
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