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Effect of Strain Rate of Hot Rolling below Ar; on Formation of

Recrystallization Textures of an Extra-low-carbon Steel

Saiji MATSUOKA, Susumu SATOH, Takashi OBARA and Kozo TSUNoYAMA

Synopsis:

The effect of strain rate during hot-rolling below Ar; transformation temperature on the formation of re-
crystallization textures of Ti-added extra-low-carbon sheet steel has been investigated. The intensity of
{222} component of recrystallized sheet steel increased with the increase of the strain rate. Textures of
hot-rolled sheet steels, which were similar to those of cold-rolled sheet steels, didn’t depend on the strain
rate. The {222} residual strain of specimens hot-rolled at high strain rate was higher than that of low
strain rate specimens while {211}, {200} and {110} residual strains were independent of the strain rate.
{111} oriented grains of the high strain rate specimen recovered faster than those of the low strain rate
specimen while no change in recovery rate of {100{ oriented grains was observed. Based on the above re-
sults, it is concluded that high strain rate hot-rolling at the ferrite region provides high stored energy only
in {111} oriented grains, with the result that {111} oriented grains recover swiftly and intense {111} re-
crystallization texture is formed.
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Table 1. Chemical composition of sheet steel
used (wt%).
C Si Mn P S N Al Ti

0.0025 0.017 0.069 0.009 0.008 0.0015 0.076 0.044
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Fig. 1. Experimental procedure.
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Fig. 2. Effect of strain rate on the Vickers hard-
ness of sheet steel rolled at 973 K.
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Fig. 3. Effect of strain rate on the diffraction in-
tensity ratio of sheet steel rolled at 973 K.
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Fig. 4. Effect of strain rate on the {200}
pole figures of sheet steel rolled at 973 K.
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Fig. 5. Effect of strain rate on the diffraction in-
tensity ratio of sheet steel annealed at 1103 K for
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Fig. 7. [Effect of strain rate on the Vickers hard-
ness and diffraction intensity ratio during recrys-
tallization process.
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Fig. 8. Effect of strain rate on the Ko, half value
ratio, 8 {hkl}, during recrystallization process.
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