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Abstract The effect of strain temperature and strain rate on critical deformation and dynamic recrystallization during
single pass deformation at strain temperature between 1 000 C and 1 100 °C and strain rate 1 ~ 10 s™' and the effect of
strain temperature and inter-pass time on static recrystallization at temperature between 950 °C and 1 050 °C and strain rate
10 s™' during double pass rolling of a microalloyed steel Q345E: 0.084C-1.05Mn-0.026Nb-0.003Ti-0.007Mo-0.003V
have been studied by a Thermecmaster-Z thermal simulation machine. The test results showed that during single pass defor-
mation the higher strain temperature was contributed to recrystallization of steel but the higher strain rate speeded up harden-
ing of steel; during double pass deformation with prolonged inter-pass time and increased strain temperature, the static re-

crystallization percent increased.
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Table 1 Chemical composition of test steel Q345E /%

C Si Mn S P Als

Nb

Cu Ni Cr Ti Mo \J

0.084 0.199 1.049 0.005 0.019  0.0376

0.026

0.099 0.017 0.019 0.003 0.007 0.003
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Table 2 Parameters of single pass stress-strain test of steel Q345E
pilIE=: 5N 8 AR IR AT 8] BHEE TR AT HBRE FRBE
RS IC /min /Ces! /T /57! (HIXF) (ERAE) #HE
Al 1200 10 5 1000 1 0~0.7 1~1.12
A2 1200 10 5 1 000 5 0~0.7 1~1.12
A3 1200 10 5 1 000 10 0~0.7 1~1.12
Ad 1200 10 5 1050 1 0~0.7 1~1.12
AS 1200 10 5 1050 5 0~0.7 1~1.12
A6 1200 10 5 1050 10 0~0.7 1~1.12
A7 1200 10 5 1100 1 0~0.7 1~1.12
A8 1200 10 5 1100 5 0~0.7 1~1.12
A9 1200 10 5 1100 10 0~0.7 1~1.12 Bk
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Table 3 Parameters of double pass stress-strain test of steel Q345E
Rege mPEEE RENE ROEE ARRE  PEEEX TREEE  SENE FREEEE &
/C /min /C-s! /C /s™1! (M%) /s (HH3T)
Bl 1200 10 5 950 10 0.3 0.5 0.3
B2 1200 10 5 950 10 0.3 2 0.3
B3 1200 10 5 950 10 0.3 5 0.3
B4 1200 10 5 1 000 10 0.3 0.5 0.3
BS 1200 10 5 1 000 10 0.3 0.3
B6 1200 10 5 1000 10 0.3 5 0.3
B7 1200 10 5 1050 10 0.3 0.5 0.3
B8 1200 10 5 1050 10 0.3 2 0.3
B9 1.200 10 5 1 050 10 0.3 5 0.3 K
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Fig.1 Stress-strain curves of steel Q345E of single pass test
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Table 4 Peak stress o, and peak strain &, of stee]l Q345E at

different strain temperature and strain rate

55 Nt
i3 1 5 15

/IC 0,/MPa & o,/MPa & o,/MPa &
1000 102.88 0.523 118.30 0.663 135.32 0.805
1050 95.32 0.402 104.78 0.517 124.32 0.653
1100  77.86 0.353 92.37 0.446 108.78 0.512
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m=5.944 994 337;Q, = 262 400.930 1 J/mol,
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Fig.2 (a) Effect of strain temperature on critical strain of

steel at strain rate 1 s™', 557" and 15 s7'; (b) effect of

strain rate on critical strain of steel at strain temperature
1000 °C, 1050 C and 1 100 °C
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Fig.3 (a) Effect of strain temperature on static recrystalli-
zation percent of steel with inter-pass time 0.5 s, 2 s and §

s; (b) inter-time on static recrystallization percent of steel at
strain temperature 900 °C, 1 000 C and 1 050 C
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