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Mechanism of Secondary Recrystallization in Grain Oriented Silicon Steel
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Fig. 1. (200) pole figures of (A) 1/10 depth under the surface and (B) center of the as-
decarburized and primary recrystallized steel sheet, prior to the secondary recrystallization.

Table 1. The grain size of (A) 1/10 depth under
the surface and (B) center of primary recrystal-
lized steel sheet, prior to the secondary recrystal-
lization.

(110)[001] grain Matrix grain

(A) 1/10 depth under

the surface 33-98um 18 m

{B) Center
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Deviation

(110)=10°, 0013510 | 55.8
(110)157 001110 | 28.8
(110)=10, {001115 284
(110)=15, 1001)515 | 260
el (2101215, {o0vys10 | 395
2001520, (001)<20 | 23.6
f200js20, {o1)<20 | 21.9
[} <20, (on)s20 29.1
(1M1} 20, (M2>=15 | 32.1

Fig. 2. The schematic illustration of the orientation analysis of the primary grains done
by TK technique in the 1/10 depth under the surface of the as-decarburized and primary

recrystallized steel sheet, prior to the secondary recrystallization.

. Deviation Av.dialp)

. HR| (no)s10', toonswo | 37.8

1 /] (noy=1s; toons e 271
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HR| (r10)515° tooniss | 30.3
BB 1201515, (oos10 | 28.8
73] t2o0i<20, Cootc20 | 24.3
B 12001520, <omdc20 | 26.6
W <20 comys2o | 21.7
B tnis20; (vdsas | 23.0

Fig. 3. The schematic illustration of the orientation analysis of the primary grains done
by TK technique in the 1/10 depth under the surface of the intermediate annealed steel

sheet.
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Fig. 4. The variation of intensities of (110) and
(200) planes through the thickness from the sur-
face to the center of the hot-rolled steel sheet.
The bottom micrograph shows the microstructure
in the cross-section of the hot-rolled steel sheet.
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Fig. 5. (200) pole figures of (A) 1/10 depth under the surface and (B) center of

the hot-rolled steel sheet.
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Fig. 6. The comparison of the formation of (110)
[001] grains in the vicinity of the surface of the
hot-rolled steel sheet.
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(110) [001] areas with the line
sharpening TK patterns taken
from the polygonized (110) [001]
matrix bands in 1/10 depth under
the surface of the hot-rolled
steel sheet.
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Fig. 7. The sequence of the nucleation and pref-
erential growth of (110)[001] secondary grains at
an incipient stage during secondary recrystalli-
zation,
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Fig. 8. The morphology in the cross-section of a growing secondary grain. Numbers
of 1, 2 and 3 of the bottom micrographs show the secondary grain at about 15, 40
and 140 gm depths, respectively, under the surface of the steel sheet.
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