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Dynamic Recrystallization of 0. 03Nb-0. 15Ti Microalloying
Low-Carbon High-Strength Steel

Gan Xiaolong, Han Bin, Wang Shuize, Cai Zhen and Zhu Wanjun
(Research and Development Institute, Wuhan Iron and Steel (Group) Co, Wuhan 430080)

Abstract The dynamic recrystallization of 10 mm strip of Nb-Ti microalloying low-carbon steel (/% : 0.06C,
0.22Si, 1. 80Mn, 0.03Nb, 0. 15Ti, <0.007N, <0.002S) in single pass compression with strain rate 0.1 ~20.0 s™',
total deformation 75% at 850 ~1 100 °C has been tested and studied by using Gleeble 1500 hot simulator. Based on true
stress- true strain curves combined work-hardening rate curve it is obtained that the dynamic recrystallization critical strain
is 0.4 ~ 0.7 and the complete recrystallization strain is 1.1 ~ 1.4. The hot deformation activation energy of steel is
618.225 kJ/mol. And based on the Zener-Hollomon equation and dynamic recrystallization status diagram by tested re-
sults, it is obtained the dynamic model of recrystallization of test steel by using Johnson-Mehl-Avrami (JMA) equation
method to get the real value of recrystallization volume fraction and by using Epsilon-P model to regress on the test data.

Material Index Nb-Ti Microalloying, Low-Carbon High Strength Steel, Dynamic Recrystallization, Work Hardening

Rate, Dynamic Model
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True stress-true strain curves of 0. 03Nb-0. 15Ti microalloying low-carbon high
strength steel; (a) strain temperature 1 100 C; (b) strain rate 0. 1 57!
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Fig.2 Work hardening rate-strain curve of test steel
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Fig.4 Status diagram of dynamic crystallization of test 0. 03Nb-
0. 15Ti microalloying low-carbon high strength steel
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fraction equation

k m HERE
5.547 3.393 0.982
BHH

[11& &, BERXR.% YEeWMIIsRBREERBS
[7]. #5547 ,2007 ,21(6) :9195.

[2] % %, %A% SBEREEESHEARIM]. LE A& TR
#t,2007 :157.

[3] # X6, %M. Ti-IF N B4 RERI[1]. k4, 2006,27
(6):13-14,

[4] SePidR, TEeks, LR R, . R MR RAES REANET
[J]. dbERl 2= 5 T%,2005,13(5) :516-520.

[5] 2 =,Z2F8,KKE. BBEEX ULCB Mah AL &NE
[ 7). R A ,2007,45(5) :15-18.

[6] FRBeRN, 2500, BB A, 5. BN X65 BB A TS
BIgE[T]. &8 24,1997 ,33(12) :1275-1280.

(71 % #,% F, HEL, % Cu-NiSi-Ag G HSEHHREE
MR D). $5RpoEiE A (0-84,2010,30(9) :797-790.

[8] Kirihata A,Siciliano F,Maccagno T M, et al. Mathematical Modelling
of Mean Flow Stress during the Hot Strip Rolling of Multiply-Alloyed
Medium Carbon Steels[ J]. ISI] Interniational ,1998,38(2) :187-195.

36 %
1.0
| T=1100 C
&=205"
0.8
% 0.6
X
iR 0.4
0.2
o |
0 0.2 0.4 0.6 0.8 1.0 1.2 14
RiZE(e)
5 183 0.03Nb-0. 15T A &R R N3 A4
Sl 2 i 2R S 16 TR A b 3

Fgi.5 Comparison of dynamic curves between measured value
and predicted value of dynamic recrystallization at test 0. 03Nb-
0. 15Ti microalloying low-carbon high strength steel
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