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The Influence of Very Finely Dispersed Carbides on Primary
Recrystallization Texture in 3.3% Si Steel

Yoshiaki I1DA, Katsuo IwAaMOTO, Tomomichi GOTO and Isao MATOBA

Synopsis :

The primary recrystallization texture of 3.3%, Si steel containing 0.040%, carbon was studied with interest
in the effect of the states of carbon prior to cold rolling. The following four states of carbon were obtained
by changing cooling way after annealing, that is, carbon in solution, very finely dispersed carbides (10—50

nm), finely dispersed carbides (100—300 nm) and coarse carbides on grain boundaries.

The specimens

treated in the above conditions were cold rolled 609, and then annealed at 800°C.
The very finely dispersed carbides had the strongest effect on promoting dislocation tangling at cold rolling
stage, recrystallization at heating stage, and thereby formation of (110)[001] recrystallization texture. The

possible mechanisms for this result are as follows.

(1) The very finely dispersed carbides are optimum

with respect to size and distribution to yield dislocation pile-up, resulting in formation of deformation bands.
(2) They are dissolved and disappear at later stage of cold rolling or heating stage of subsequent annealing.
(3) They contribute to preferred nucleation by (1) and to growth of (110) [001] grains by (2).
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Table 1. Chemical composition of material.

Chemical Composition (%)
C Si Mn P S Se Sb N o
0.040 3,30 0.065 0.010 0.004 0.020 0.025 0.0030 0.0015

WAFN 58 44 AALMEASIC TRE BEA 59 43 77 HZ M (Received Mar. 7, 1984)
* ORI (B AR M desE (Kobe Laboratory, Research Laboratories, Kawasaki Steel
Corp., 1-1 Kitahonmachidori Chuo-ku Kobe 651)
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Fig. 1. Schematic diagram of heat treatment
prior to cold rolling. The specimens shall be
hereafter designated by the symbols W, C,
T and F.
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(a) W : water-quenching,
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(b) G : controlled cooling,
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(c¢) T : quenching and tempering, (d) F : furnace cooling
Comparison of morphology of carbides with cooling conditions after
intermediate annealing.
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Fig. 2. (200) Pole figures of specimens cold rolled by 609, and annealed at 800°C,
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Fig. 3. Orientation distribution of crystallite,
with[001]axis parallel to the rolling direction
on a section (¢=0°, §=90°) of EULER’s space
analysed on the basis of pole figures shown in
Fig. 2 by Ror’s procedure.
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Fig. 4. Changes in Vickers Hardness and recrystal-
lization fraction during heating after cold rolling.
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Fig. 5. Change in pole intensity in the sheet
normal of sub-surface layer during heating
after cold rolling.
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(a) W, (b) G, (e) T, (d) F
Photo. 2. Comparison of transmission electron microstructure after 59, cold-rolled.
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(a) W, (b) C, () T, (d)F
Photo. 3. Comparison of transmission electron microstructure after 7.5% cold-rolled.
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Fig. 6. Change in pole intensity in the sheet
normal of sub-surface layer during cold roll-
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