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ABSTRACT Two approaches, i.e., hot deformation induced recrvstallization and quickly heating
and cooling after cold deformation, were adopted to obtain different austenite grain sizes of a low carbon
steel. The austenite grain sizes of 15-20 pum can be produced by dynamic recrystallization through
optimizing processing condition of deformation temperature, reduction, strain rate and deformation
pass number. The final dynamically recrystallized austenite grain size depends on Zener—Hollomon
parameter, which is increased with increasing strain rate and decreasing deformation temperature. In
contrast, the austenite grain size smaller than 10 pm can be achieved by austenitization followed by
tempering at 650 T, and then deformation at room temperature followed by repeatedly quick heating
"and cooling. The austenite grain refinement in this case can be attributed to the competition between
transformation from ferrite to austenite and ferrite recovery and recrystallization.
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Fig.1 Hot deformation pracess of austenite
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Table 1 Effect of hot deformation processing on austenite grain size in tested alloy

Sample 8 é Strain 1! Pass interval Austenite grain size, ym

No. C g1 £1 €2 Al s dp da
1 850 10 -0.69 21.2+12.23 13.73£10.91
2 900 1 ~-0.69 23.65+2.30 15.96+3.23
3 1 -0.35 —.34 1 20.61+2.34
4 1D —0.68 13.87x2.05
5 10D —0.35 -D.34 1 17.151+1.76
3] 450 1 -0D.69 3B BOLT.B4 223413 .42
i 10 —-0.69 18.91+3.12
8 1D -D.35 ~0.34 1 20.90+2 D5
9 1000 10 —0.59 44.1015.82 20.98+2.30
10 10 —0.35 —0.H 1 23.764+2.38
11 1100 10 -0.69 92,471+44.03 23.53+£2.30
12 10 —0.35 -0.34 1 27.78+3.15
13 1200 10 —0.49 168.15+59.82 25.88+3.04
14 10 -0.33 —0.35 1 44.65+8.25

1) etota=—0.68
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(a) single pass deformation, e=—0) 69
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Table 2 Effect of room tempersature strain ¢, cyele number
N and holding time t on austenite grain size dy of

processing as shown in Fig.7T

Sample g N £ da
MNo. c¥e s pm

1 -0.77 1 1 -
2 -0.77 1 5 T7.61+2.94
3 -0.78 1 10 6.77+3.38
4 -0.84 1 30 10.0944.55
5 -0.51 1 o 16.80+7.39
6 -0 7% 3 10 17.85+9.69
T -0.78 3 30 19.5519.55
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Fig.8 Morphologies of ferrite and austenite in samples

treated by processing in Fig.7, where quick heat-

ing temperature is 880 T

(a) sample No.1, holding time 1 s, hot etched by
3%HNO3+CH3COOH

{b) sample No.2, holding time & s, hat etched by
aupersaturated picric acid
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