R 1044

$ & $8 Tetsuto-Hagané Vol 89 (2003) No. 10

77 RS BRSO =

M FEE*

XBEHEAREICHESND
'J\ﬁ RS I5E)

Bevis Hutchinson*?

Migration of Low Angle Grain Boundaries during Secondary Recrystallisation in Silicon Steel Sheet

Hotaka HoMMA and Bevis HUTCHINSON

Synopsis : The sluggish migration of low angle grain boundaries was examined with regard to the progress of secondary recrystallisation in silicon iron

processed by the two stage cold rolling method. The Goss secondary grains are frequently surrounded by low angle grain boundaries during

their growth. In the present work, the retarded migration was demonstrated by. measuring the frequency of grains at the perimeter of the sec-

ondary grains that could stunt growth through ‘orientation pinning’. The poor migration of Goss secondary grains is concluded to be caused

by their reduced mobility. The orientations of the stunting grains were observed to deviate less than 7° from those of the growing secondary

recrystallisation grains. Such low angle grain boundaries are expected to be comprised of dislocation arrays and be much less mobile than

general boundaries having misorientations of more than about 15°.
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Table 1. The chemical contents of the material for the two
stage cold method. (mass%)

S | ¢ 1 wMn | s T P _ ] N

300 1 0053 | 075 | 0025 | 0.0 0.002 |

(a)

d at the perimeter
17.3um

d in the matrix =
13.2um

100pum

Fig. 2. The micrograph of the secondary recrystallisation
front indicating the average diameters of the matrix
and the perimeter grains.
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Fig. 3. The texture of the neighbouring grains to the devi-
ated Goss secondary grain, whose orientation is in-
dicated with the triangle.
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Fig. 4. The textures of the neighbouring grains to the Goss secondary grains, (a) almost ideal, (b) rotated around RD axis and (c)
rotated around ND axis. The triangles indicate the orientation of the secondaries.
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Fig. 5. (100) pole figure for matrix texture of one stage
cold rolling method.
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Dgq : misorientation angle
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Fig. 6. The illustration of the way of changing the orienta-
tion relationship between the secondary grain ori-
entation and the matrix texture.
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Fig. 7. The micrograph of the secondary recrystallisation
front in two stage cold rolling method.
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Table 2. The grain diameters of the matrixes and the neighbours to the secondary grains.

Secondary recrystallisation Neighbours (A) Matrix (B) c=A/B
sccondari' i;if;z;;jiszligzgp;rogresses 173um 13.2um 131
sccondar; srte;icz‘i:si(;{ﬁs;()tlig:gf;rogresses 13.1um 10.8)m 121
sccondalyszzgfvz(t);ﬁil;(;ltlilc:‘ng ;tagnates 13.9um 11.Ium 1.25
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Fig. 8. The schematic illustration of the secondary recrys-
tallisation set off with the low angle grain bound-
aries and the general boundaries.
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