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Effect of Cooling Rate and Coiling Temperature on the
Precipitates in Ferrite of Nb-V-Ti Microalloyed
Complex Strip Steel
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Abstract: The effect of cooling rate(1 ~30 °C/s) and coiling temperature (650 ~ 550 °C) on the fine precipitates in
ferrite was studied on Gleeble thermo-mechanical simulator with a commercial Nb-V-Ti microalloyed complex strip steel.
The results shown that an inter-phase precipitation of 10 ~20 nm was observed under condition of 1 ~5 “C/s cooling rate.
The general precipitates under 10 nm increase in the number, but decrease in size during coiling at 650 C and 600 °C
with increasing cooling rate after hot rolling, and the number of precipitation less than 10 nm drastically reduce during coi-
ling at 550 °C in 30 °C/s cooling rate, which may be related to the slow precipitation kinetics. In the same cooling rate
after hot rolling, when the coiling temperature is lowered, the general precipitates increase in the volume fraction, but de-

crease in size, which may be related to the increased thermodynamic driving force.
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Table 1 The chemical composition of steel used in experiment(w/% )

C Si Mn P S Als Ca

N Cu Ni Mo Nb Ti \4

0.038 0.172 1.613 0.014  0.001

0.036 0.0027 0.0024 0.26

0. 155 0.234 0.074 0.016  0.031
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Fig. 1 The TMCP schedule used in Gleeble 3800 thermo-

mechanical simulator
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Fig. 2 Interphase precipitates and general precipitates observed on diffe-
rent conditions; (a) and (b) cooling rate is 1 “C/s, coiling
temperature is 650 C, (c¢) and (d) cooling rate is 5 C/s,

coiling temperature is 550 °C observed on different conditions
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Fig. 3 Effects of cooling rate on general precipitates at 600 C/s (a~d) and 550 “C (e ~h) coiling temperatures; (a)and (e) 1 C/s,
(b) and (f) 5 C/s, (c¢) and (g) 20 C/s, (d) and (h) 30 C/s
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Fig. 4 Effects of coiling temperatures on precipitates under coling rate 20 C/s: (a ) and (b) 650 °C, (¢) and (d) 600 °C,
(e) and (f) 550 C
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