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Mechanism of Strong Formation of {111} Recrystallization Texture of Cold Rolled IF Steel Sheet
with {111} Hot Band Texture

Kaneharu OKUDA, Kei SAKATA, Karel ELOOT, Osamu FURUKIMI and Takashi OBARA

Synopsis : For a new industrially processed hot rolled Ti+Nb IF steel, finished in the ferrite region with significant lubrication, the texture development

during cold rolling and annealing was investigated. Imaging Microscopy (OIM) reveals that y-fibre grains nucleate and grow in the beginning

of recrystallisation by consuming y-fibre components of the deformed matrix. The predominant nucleation of the {111}(110) grains from the

{111}(112) matrix can be understood by assuming {112) rotation, which corresponds to the occurrence of the {110}(111) slip system. Such

the slip behaviour and the texture evolution mechanism, originally proposed by the present authors, group in a single crystalline 3% Si steel,

is widely applicable to the mechanism of the {111} texture development of deep drawable cold-rolled steel.
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Table 1. Chemical composition sample used (mass%).

C Si Mn P S Al N Ti Nb
0.0018 0.0090 0.12 0.01 0.005 0.054 0.0020 0.0690 0.0150

0 30 60 9 P

=]

€ {001}<110> <« {111}<110>
¢ {112}<110> & {111}<112>
0 {223}<110> A {554}<225>

Sip

Fig. 1. a,b) ¢,=45%section of the ODF calculated from
X-ray pole figures measured in a) hot band and b)
cold rolled band. ¢) Difference of ODF before and
after cold rolling.
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Fig. 2. Intensity evolution of the most important texture
components during recrystallisation; the intensi-
ties shown in (c) were obtained by deconvolution
of the e-fibre peak into a “{111}(112)” and a
“{5541(225)” subpeak, which were subsequently
integrated and normalised as is explained in the
text.
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Fig. 3. ¢,=45°sections of the ODF’s calculated from
OIM data of the sample annealed at 725°C (23%
recrystallised); texture of the recrystallised grains
(d=grain diameter).
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Fig. 4. Effect of grain size on the cumulative fraction as a
function of orientation difference with {111}.

4. EBE

32K LD, vy Ok FER S E A
R, FIT{110y (BIAFAL & L T{5541(225)) DA
AN EED ERICK > TREBITT o2, ZORMAE
AL, BRSSO £ 0 BRSSO R R R R B R
TR ENDEDTEL, BEKOP & D YIAOBRREIZk
EINBIENbhot, ZORKBIZELRERD* X
T3, ZLTC, BESOPHEEBHETEH A IHRIZK-T
(11YA10)0DEXREEHE N THE D, FIRDIZHNT,
890°C THESE L 724 KD (1111(110)5F X504 A % & D
BDTEVWEMEFE O Z LG h T3,

—7F, B XN O EOAEM ML, AL y-fiber
IZBT5{1113112) & —ED a-fiber Th -7z, ZD X Iz
FAESIL, y-fiberd< b Y 7 ZMTHBED 5, y-fiber DF
BWREARELTHED, —R{11}/NDEE ) OEdR2 4
CTWaEdIZ8Bbhb, 270, ROBMETIZZDO L
I SRS E U SBBELBHS~ATRV L, {111K110)
T, B {111 112)1Z3 V{554 1(225) DEFE A
EEHILEFATE AN,

ZZC, WHEBRICIEE) U 223N 0 R RS SR IR
ICEBEARE AR T LIS HIL 728 LR OIS KD
% FHEREAMBEEEEI I DWW TERLE, 20X

635 M




I 636

$% & €M Vol. 85 (1999) No. 8

—Image Quality ¥

Boundaries: — o< ¢ < 150
— o> 15

P

ND Boundaries: — o> 15¢
RD (0. = misorientation angle)

d)

Nucleus 1 [-12-1] axis -

Nucleus 2 [-10 tlaxis -

100

— iso-intensity lines of the deformed grain A
(1,2,4,7,14,27)

« orientations of the recrystallised grains 1-3

Nucleus 3 [-1 0 l}axis -

Fig. 5. a) Image quality and b) grain boundary map of a partially recrystallised section measured with OIM; c) pole figure indicat-
ing the orientation spread of the deformed matrix and the orientations of the recrystallised grains: d) pole figure indicating
the orientation of the matrix and rotating orientation from nuclei.
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Fig. 6. a) Image quality and b) grain boundary map of a partially recrystallised section measured with OIM; c) pole figure indicat-
ing the orientation spread of the deformed matrix and the orientations of the recrystallised grains: d) pole figure indicating
the orientation of the matrix and rotating orientation from nuclei.
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