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Influence of Cold Rolling Reduction and Grain Refinement of Hot Bands on Planer
Anisotropy of r-Value of Cold Rolled Extra Low Carbon Steel Sheets

Takehide Senuma and Masaharu KaMepa

Synopsis

: In this paper, a textural analysis on the planer anisotropy of r-value was carried out using extra low carbon steel sheets

cold rolled at 809 and 909 with a hot band grain size of 28um and 54um respectively. For a detailed analysis, a model
for calculating r-values from ODF-data of texture was used and the influence of each or a group of crystal orientations
of the recrystallization texture in question on the planer anisotropy of r-values was studied. The following results were
obtained : A development of{111}<110> ~ {443}<110> ~{332}<110> ~{221}<110>enhanced the V-type planer anisotropy
of r-values. A decrease in the intensity of these orientations by increasing the cold rolling reduction or the refinement
of the hot band microstructure reduced the r-values in L and c directions and hardly affected the r-value in D direction,
and as a result, the V-type planer anisotropy of r-values was improved. On the other hand, an increase in the intensity

of{111},{334 }orientation by increasing the cold rolling reduction or the refinement of the hot band microstructure raised

r-values in sequence of L <D<C directions and contributed to reduce the V-type planer anisotropy of r-values as a

whole.
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Table 1. Chemical composition of the steel used in
the experiment. (mass %)

C Si Mn P S Al N

0.0013  0.008 0.18 0.005  0.006 0.066 0.0021
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Fig. 1. Diagram of representative orientations of
ODF-data.

Fig. 2. Partition of a stereo-triangle.
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Fig. 3. Microstructure of hot bands. (left : Material
A, right : Material B)
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Fig. 4. Textures in the midplane of hot bands. (left : Material A, right : Material B)
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Fig. 5. r-values of Materials A and B cold rolled at
the reductions of 802 and 909%.
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Fig. 6. Rolling textures of Materials A and B cold rolled at the reductions of 809 and 90%.
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Fig. 7. Recrystallization textures of Materials A and B cold rolled at the reductions of 809 and 90%.
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Fig. 8. r-values calculated from the recrystalliza-
tion textures of Materials A and B cold
rolled at reductions of 8096 and 90%.
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Fig. 9. r-values calculated from various orientation groups of a recrystallization texture. (a) Material A cold
rolled at a reduction of 809, (b) Material A cold rolled at a reduction of 90%, (c) Material B cold rolled
at a reduction of 809, (d) Material B cold rolled at a reduction of 90%. o
Numbers in the figures mean the box numbers given in Fig.2. Y means a groupe of boxes consisting

of numbers of 11, 16, 22, 23, 29, 30 and 31.
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