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Influence of Reduction Near Transformation Temperature on Microstructure and 7-value of Low Carbon Steel

Takaaki NAKAMURA, Kazuyoshi Esaka and Mitsuru NAKAMURA

Synopsis : Changes in microstructure of steels deformed near the Ar; transformation temperature and the effect of reduction on the Lankford value of

low carbon steels were studies. Conclusions obtained are as follows:

1. Equiaxed ferrite grains are produced by high-reduction rolling near the Ary temperature, and the deformation temperature range for
the equiaxed ferrite expands with increasing reduction.

2. Ferrite grain size number after the high-reduction rolling is in proportion to logarithm of the Zener-Hollomon parameter. Numerical
model for the prediction of steel microstructure indicates that austenite grains undergo dynamic recrystallization after the high-reduction
rolling.

3. On a commercial basis, the high-reduction rolling was achieved in the final three stands with a reduction more than 50% near the Ar,
temperature at each rolling pass. Average 7-value of the steel sheets produced is approximately 1.0 and fairly isotropic. Elongation of the
sheets is relatively higher than that of commercial steel sheets produced through conventional reduction. Carbon was found to have little ef-
fect on the average F-value of the sheets produced with high reduction; the average of F-value is constantly 1.0 even though the carbon con-

tent is changed from 30 ppm to 0.05 mass%.

Key words: 7-value; dynamically recrystallization; hot rolling; high reduction; prediction model; transformation temperature.
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Table 1. Chemical compositions of specimens (mass%).

NO C Si Mn P S Al N AT s(C)
A 0.002 0.017 0.25 0.003 0.002 0.051 0.0038 900
B} 0.016 0.020 0.25 0.004 0.004 0.049 0.0012 875
C| 0.040 0.009 0.25 0.003 0.002 0.045 0.0026 845
D| 0.070 0.020 0.24 0.004 0.003 0.047 0.0012 830
E] 0.110 0.009 0.25 0.003 0.003 0.047 0.0024 799

Table 2. Deformation conditions for single-pass.

Condition Single-pass
Draft (%) 85
Strain rate (s=*) [ 10, 100
Deformation temperature(C) [700 ~ 1000
Cooling start time
after deformation (s) 0~0.5

Table 3. Deformation conditions for multi-pass.

Condition Pass schedule

1 2 3 4 5
Draft (%) 40 38 32 28 17
Sirain rate (s™') [ 64 130 214 326 334
Interval (s) 1.1 0.67 0.47 0.33
Final temperature (C) 700 ~ 950
Cooling start time
after deformation (s) 0~0.5
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Fig. 1-a. Relation between volume fraction of equiaxed
ferrite and 1-pass deformation temperature.
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Fig. 1-b. Relation between volume fraction of equiaxed
ferrite and S-pass deformation temperature.
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of equiaxed ferrite after deformation and rolling.
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Fig. 4. Microstructures of steel C after deformation and quenching.
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Table 7. Mechanical properties of high reduction steel

sheet.
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