. 510

& g 3L

$% & 4R Tetsuto-Hagané Vol. 90 (2004) No. 7

BCC#ICH (T HHMAZEI N/-RD//(011)EZED
Bt mEE

Al B - B B TEL A *

- FHk

Recrystallisation of Heavily Cold Rolled RD //(011) Structure in BCC Iron

Hotaka HoMMA, Shuichi NAKAMURA and Naoki Y OSHINAGA

Synopsis : The present paper prompts to demonstrate the recrystallisation procedure of {,1,1}(1/4,1,2) fibre from heavily cold rolled o-fibre structure,

or RD//(011) texture. Firstly the partially recrystallised cold rolled steel was analysed with OIM measurement. At the stage of 50% recrys-
tallisation, {100}011)—{211}011) a-fibre was remained as deformed structure, and only ND//(111) texture was appeared for the recrys-
tallised area. The slight recrystallisation was observed at the grain boundary of a-fibre grains, therefore, a by-crystal of {100}(011) was em-
ployed to simulate the irregular deformation at the grain boundary. After the cold rolling, a warp toward the grain boundary was observed.
Although the interior of the {100}{011) single crystal was hardly recrystallised, sharp {411}(148) texture was created along the grain bound-
ary. In order to recreate the phenomenon at the grain boundary, a cold rolled {100}{011) single crystal was bent along the rolling direction
and annealed. Very sharp {411}(148) recrystallisation texture was formed again at the bent perimeter. These results suggest that the irregular
strain was sufficiently piled at the grain boundary after the heavy deformation and generates {#,1,1}(1/4,1,2) texture. The orientation relation-
ship in recrystallisation was confirmed by another recrystallisation that a {211}011) single crystal generated another {4,1,1}(1/4,1,2), equiva-
lently rotated around RD with the rotation from {100}(011) to {211}011). These recrystallisation textures were equivalently scattered around
three (100) poles on (100) pole figures, therefore the rotation relationship around (111) axes with the original orientation was discussed.
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Fig. 1. (a) Recrystallisation texture of heavily cold rolled BCC steel, and texture of (b) recrystallised area and (c) recrystallisation

retarded area of partially recrystallised state.
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Fig. 2. OIM and {100} pole figures of partially recrystallised heavily cold rolled BCC steel. ND pole is indicated on ND cross
section.

{100}

Fig. 4. Recrystallisation texture at grain
) : ) boundary of {100}(011) bi-crys-

Fig. 3. Recrystallisation occurred at grain boundary of {100}{011) bi-crystal after tal after 70% cold rolling.

70% cold rolling.

Fig. 5. OIM of 70% cold rolled {100}011) bi-crystal on ND cross section, ND orientation.
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(a) {211} plane preferential slip (b) pencil glide slip.
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Fig. 6. Schematic depiction of occurrence of irregular
strain at the grain boundary of {100}{011) bi-crys-
tal with (a) {211} plane preferential slip and (b)
pencil glide slip.
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bent after cold rolling bent without cold rolling

{100}

{100}

Fig. 7. Recrystallisation textures at the bent edge of
{100}{011) single crystal, (a) bent after cold rolling
and (b) bent without cold rolling. Non-recrys-
tallised areas are noted with the notation: <
{100}011).
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Fig. 8. Recrystallisation texture from {211}011) single
crystal.
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Fig. 9. Recreation of {,1,1}(1/A,1,2) texture summing up
the rotated texture in Figs. 7 and 8 around RD.

Fig. 10. Stereo projection of (100) pole for recrystallisa-
tion texture from {211}011) single crystal, as pro-
jected along [111] axis.
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Rotation around [1,-1,1]

Rotation around [1,1,-1]

Fig. 11. Same projection with Fig. 10 indicating rotation relationship around equivalent four (111) axes.
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Fig. 12. Legends for the orientation representation on (a)
{100} pole figure, and (b) ODF.
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