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Abstract According to the deformation characteristics of microalloying non-quenched and non-tempered steel during
hot rolling process, the austenite dynamic recrystallization process of Nb-Ti-V non-quenched and non-tempered steel C38N2
(/% : 0.40C, 0.528i, 1.42Mn, 0.010P, 0. 047S, 0. 028V, 0.025Ti, 0. 022Nb) in single pass compression with strain
rate 0. 1 ~10 s~ and deformation 60% at 950 ~ 1 150 °C is studied by using Gleeble-3800 thermal simulation machine.
The dynamic recrystallization state diagram and dynamic recrystallization grain size model for steel C38N2 are obtained by
calculation. Results show that for steel C38N2 the higher deformation temperature and lower strain rate, the lower cumula-
tive energy @, to occur dynamic recrystellization and the more easily to carry out the dynamic recrystallization. The activa-
tion energy for (0, dynamic recrystallization of steel C38N2 is 294. 905 kJ/mol.
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Table 1 Chemical composition of test non-quenched and
non-tempered steel C38N2 /%

C Si Mn S P \ Cr Ni Ti Nb
0.40 0.52 1.42 0.047 0.010 0.028 0.15 0.019 0.025 0.022
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Fig.1  Schematics of thermal simulation of forging process for
non-quenched and non-tempered steel C38N2
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Fig.2 True stress-true strain curves of steel C38N2: (a) strainrate 0. 1 s~ ; (b) deform-

ation temperature 1 100 °C
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Fig.3 Relation curves between ¢, and In e (a) and between 1/7 x 10 ™* and o,

(b), steel C38N2
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Fig. 4  Dynamic recrystallization grain size model of steel
C38N2, strain rate 1 s

2.4 ZhIEHEAREHE

AT &, &, FXTRLI AT B Z, T LIRAG AR R
M SFERRER. Kb e HREDTHER
iR &' e, = (0.65 ~0.95) ¢, &, FiEfH
IS , 27N R R A B A TS i B W (LT ) Xof IO ) R
e, FNBIEHES BT EL G OB 2T —
RESMITENLR R, # s e, B InZ W/ {EH
MRS 24 T 9SS SRS, I 5 B 7R o
S AT UL, AR TR B R R, A 5

%33 %
26
(o)

25} I
N
=

24} I

2t I

0.2 0.4 0.6 0.8

e

B5 C38N2 MEhAS AL RS R, B EHRE s [ kAL
X IaEs R IReBE &K
Fig.5 Dynamic recrystallization state diagram of steel C38N2,
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zation region; Il complete recrystallization region
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