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Mechanism of {111} -Texture Development by Controlled Cooling on
Continuous Annealing

Osamu HASHIMOTO and Kei SAKATA

Synopsis :

The effect of the cooling rate during y—a transformation on Lankford(7) values and textures has been
investigated in low and extra—low carbon cold rolled steel sheets. (1) 7—values increase, {111} textures
develop and grain-sizes enlarge with decrease in the cooling rate during y—a transformation in both steels.
(2) These phenomena appear more distinctly in the extra~low carbon steel than in the low carbon steel.
(3) Among the following steps(A) to (D), {l11} texture develops most intensively during slow cooling step
(D), (A) : during heating before y—transformation, (B) : during heating after progress of y—transformation,
(C) : during holding and (D) : during slow cooling. (4) The development of {111} texture is suppressed
by intermediate holding after rapid cooling at a low temperature in dual phase or at a high temperature
in a single a—phase region. (5) These results can be reasonably explained by the application of the previous
theory proposed by the author on the formation mechanism of a—y—o transformation texture. That is,
{111} texture develops as the results of the fact that the growth of residual a-grains is preferred to the

nucleation of new o-grains during slow progress of y—a transformation.
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Table 1. Chemical composition of materials used.
(Wt%)
Steel C Mn P S Al N Nb
A 0018 020 0.011 0,009 0041 00023 —
B 0.0028 0.15 0.010 0.004 0.048 0.0028 0,011
——(a):steel A
800~300°C —-=(b):steel B
40s
_____ (15~50°C/s)
15%Cts )
AN
8°Cls

LY

Fig. 1. Heat cycles (a) and (b) for steel A and
B respectively.
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Fig. 2. Relations between Vg (cooling rate during
y—a transformation) and 7-value in steel A an-
nealed at 830°C and in steel B annealed at 900°C.
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Fig. 3. Relation between Vgc and texture in steel
A annealed at 830°C and in steel B annealed at
900°C. :
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Fig. 4. (200) pole figures showing the effect of Ve on texture of steel B annealed at 900°C,
(a) Vsc=1.5°C/s, (b) Vsc=15°C/s, (c) Vsc=WQ.
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Fig. 5. Change in texture of steel B with anneal-
ing stage from (A) to (D) shown in the heat
cycle.
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Fig. 6. Change in (200) pole figures with annealing stages (A), (B) and (D) shown in Fig. 5
in steel B, corresponding to (a), (b) and (d) respectively.
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Fig. 7. Heat cycle to investigate the effect of in-
termediate holding temperature (T ) after rapid
cooling on texture in steel B. Table shows the
y—fractions at starting (7;) and ending (y) points
of the holding shown in the figure.
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Fig. 8. Effect of intermediate holding temperature
after rapid cooling on texture and grain size in
steel B, * mark shows grain size of slow cooled
(Vsc=1.5°C/s) specimen.
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