B2 iaN 7123 %A TEd 3 =54 pp. 48~54

VAIIZe] n2HEAl ME 3 MY 2t AT

Precipitation and Recrystallization of V-Microalloyed Steel
during Hot Deformation
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Abstract

The continuous deformation, multistage deformation and stress relaxation were
carried out to investigate the strain induced precipitation by torsion tests in the range
of 1000~8007C, 0.05/sec~5/sec for V-microalloyed steel. The starting temperature and
time for the initiation of precipitation were determined by stress relaxation tests and
the distribution of precipitates increased at higher strain rate and the mean size of
precipitates was found to be about 50 nm. The precipitation starting time decreased
with increasing strain rate from 0.05/sec to 5/sec and pre-strain. The effect of
deformation conditions on the no-recrystallization temperature(Tw) was determined in
the multistage deformation with declining temperature. The Tn decreased with
increasing strain and strain rate. In the controlled rolling, grain refinement and
precipitation hardening effects could be achieved by the alternative large pass strain
at the latter half pass stage under the condition of low temperature and high strain
rate .
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Table 1. The chemical composition of V-microalloyed steel(wt%).

C Si Mn P S |V Cu Co Cr Sn
0267 | 0248 | 1.115 | 0.027 | 0.059 [0.045 |0.413 (0.007 |0.166 0.023

Photo l Extractlon rephcas Showmg V(C N) prempltates at the temperature of (a)

1000C (b) 900°C (¢) 800C with strain rate of 5x10Y/sec.

Photo 2. Extractlon rephcas showmg V(C, N) precxpltates at the various strain rate -
of (a) 5x10 ¥/sec (b) 5x10 Ysec (c) 5x10%/sec with temperature of 900°C.

07 . 1050 -
] V-micrgalioyed steel 3% S/sec 05/sec 0.05/sec
061 {prestrain = 6%, T =9007C, 1000 -
05-%: , strainrate = 0.5 /sec) 5’_‘;
_ — 950+
§ 0.4 °
o 931 2 9004
©
o 0.2 @
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= 0.1+ g
01 . T T 750 T T T T : T T l
10 100 1000 100 150 200 250 300 350 400 450 500
Time (sec) Time(sec)

Fig. 1. The stress relaxtion curves for Fig. 2. The precipitation-time-temperature

V-microalloyed steel in the condition of curves for V-microalloyed steel at the

900°C, 6% and strain rate was 5x10 Ysec. various strain rate condition of 5x107%/sec.
~ 5x10%sec.
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Fig. 3. Dependence of the pass stress on Fig. 4. Dependence of the Tw on pass
inverse pass temperature during the strain.
multistage deformation.
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Fig. 5. Multistage equivalent Fig. 6. Multistage equivalent Fig. 7. Multistage equivalent
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curves for V-microalloyed curves for V-microalloyed curves for V-microalloyed
steel with strain( ;) of 0.25. steel with strain(e;) of 0.2 steel with strain(ei) of 0.2
or 0.5. ~ 05.
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Photo3. Optical microstruc- Photo 4. Optical microstru- Photo 5. Optical microstruct-
tures of V-microalloyed ste ctures of V-microalloyed st ures of V-microalloyed steel
el from Fig.b. eel from Fig.b. from Fig.7.
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