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Effect of C and N on static recrystallization in vanadium microalloyed non-
quenched/ tempered steels
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ABSTRACT The Gleeble-1500 thermal/mechanical simulator was used to study static recrystallization in four non’quenched/ tem~
pered steels with V-N-microalloying and one non-microalloying base steel- The results show that in the V-N microalloyed steel with
0.33% C. the static recrystallization process was retarded markedly in comparison with that in the non-microalloying steel with the
same C content  especially in the range of 820 to 830 ‘C. However, the relationship between C content and static recrystallization was
not linear for the microalloyed steels studied- Compared that for the steels with lower or higher C contents. the inter-pass static re-
crystallization amounts in the 0. 33% C steel were always the maximum within the temperature range of 760 to 880 C, though all the
five tested steels completed static recrystallization under 940 “C . Such results indicated that the effect of V-containing precipitates on
the inter—pass static recrystallization process was fairly complex and depended on when the precipitation occurs- When the mass frac™
tion of N increased from 140X 107 %o 210X 1079 and the other compositions were almost the same, the inter-pass static recrystalliza-
tion amount decreased by 14% to 19% in the temperature range of 820 to 860 C, showing that the increase of N content would re-
strain static recrystallization obviously -
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Table 1 Chemical composition of test steels

rRes C Si Mn p S v Ti Al N
1 0.33% 0.42% 1.54% 0.0087% 0.008%  <<0.005%  0.015%  <<0.005% 41X10°5
2 0.26% 0.38% 1.48% 0.0062% 0.006% 0.093% 0.012% <0.005% 120X10°°
3 0.33% 0.40% 1.50% 0.0078% 0.008% 0.099% 0.016% <0.005% 140x10°°
4 0.42% 0.41% 1.46% 0.0072% 0.007% 0.098%  0.0093%  <<0.005% 140X10°°
5 0.34% 0.38% 1.52% 0.0076% 0.006% 0.092% 0.014% <0.005% 2101076
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Fig-1 Thermo mechanical simulation schedule
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Fig-2 Determination method for static recrystallization
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C for different time
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Fig-5 Static recrystallization curves of Steels 2% — 4% 4 different

temperatures (inter-pass isothermal time; 1205)
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Fig-6 Static recrystallization curves of Steels 3% and 5% at different

temperatures (inter-pass isothermal time; 1205)
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Fig-7 Precipitate density distribution of Steels 2% —4% a different

temperatures (isothermal time. 900s)
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