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Prediction of Structure Change of Austenite of Low Carbon Steels
Jun-ichi Waxita, Manabu Taxanasni, Junji Han, Osamu Kawano and Kazuyoshi Esaxa

Synopsis : Dynamic and static recrystallization behavior of y grains of low carbon steels have been studied by means of hot working
simulator. The obtained results are the following. Dynamic recrystallization is initiated after some critical degree of
deformation &, which decreases as the temperature increases and the initial grain size becomes finer. Dynamically
recrystallized fraction increases as increasing the strain, the strain rate and the temperature. On the other hand,
statically recrystallized grain size becomes finer with decreasing the initial grain size and with increasing the strain, and
statically recrystallized fraction increases markedly after deformation as increasing the temperature and the strain. On
the basis of these results, a prediction model of y structure changes after deformation is developed and its availability

in the case of hot mill rolling was certified.
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Table 1. Chemical compositions of steels tested
for modellization of dynamic and static

recrystallization. (mass %)

C Si Mn P S T.Al T.N
steel G| 0.176  0.015 1.28 0.014 0.002 0.021 0.0021
steel H| 0.156  0.056 0.56 0.014 0.008 0.021 0.0033
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Fig. 1. Schematic illustration of S-S curve for
dynamic recrystallization.
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Fig. 2. Effect of initial grain size (dy) on critical
strain for dynamic recrystallization ec.
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Fig. 3. Relation between strain and average grain
size of the specimens quenched immediately
afterl) deformation (steel G, strain rate=
10s71).
lines : values calculated by eq. (4)
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Fig. 4. Relation between dynamically recrystall-
ized grain size and Zener-Hollomon param-

eter.
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Fig. 5. Relation between peak stress and strain rate
(steel H).
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Fig. 6. Temperature dependence of peak stress
(strain rate=10s7?).
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Fig. 7. Effect of initial y grain size on &s.
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Fig. 8. Effects of strain rate and temperature on K,
(steel G).
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Fig. 10. Relation between fractional softening and
time after 1st pass (steel H, r=20%).
lines : values calculated by eq. (9)
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Fig. 11. Relation between fractional softening and
time after 1st pass (steel H, r=309%,).
lines : values calculated by eq. (9)
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12. Effect of strain on statically recrystallized

Fig.
grain size(steel H, do=180gm).
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Fig. 13. Effect of initial grain size on statically
recrystallized grain size (steel H).
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Table 2. Chemical compositions of steels tested
for model verification by hot mill rolling.

(mass %)

C Si Mn P S T.Al TN

A1102 | 0.178 0.017 1.22 0.017 0.002 0.015 0.0027
Q3104 | 0.166  0.006 1.31 0.018 0.003 0.026 0.0024
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Table 3. Hot mill rolling conditions. A0S BETIRCESY0. 2mass26 LT OMKR KM BRE &
Nz, L»L, AEF VR EBOS L SBMMT Y I 2
—R—HCREREERIII VMANLTIILDTH Y,

coil |RHT(°C)|SLT(mm)|BT(mm)| RT4(°C) | FTo(C)

A 1 1230 252 48.0 1067 980
B 2 1213 | 252 200 | 1079 | 991 ”‘b@Z’_"Vﬁiﬁ@’W)‘ﬂ—U‘? bRV, & T,
B 3 1222 952 29.0 1051 963 KA BB TR IR BAY TR 2 A2 - T v
B 4 1220 | 252 | 440 | 1009 | 965 BLEHELTL B,
B 5 1077 252 29.0 998 931 _
B 6 1074 252 49.0 962 942 4. &8
B 7 1077 252 49.0 968 920
RHT : Re-heating temperature 15:192%5@0) 'yiﬁﬁ’f @ﬁ%ﬂ HB?@%E‘FﬁﬁHI/ Far—X—
SLT : Slab thickness PHOTHRTERUTOMRE» B I,
BT : Bar thickness . . §
RT4 : Finish temperature of rough rolling (1) BFEERRDERRDOT A LILETEZ Y, 20D
FTo : Start temperature of finish rolling eFBEFCIIRE, WHRRES D CIEENSI LB,
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Fig. 14. Comparison between observed grain size
and calculated grain size.
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