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Rolling and Recrystallization Textures in Single Crystal of
Al-0.03%Fe Alloy Rolled to (123)[412] Orientation
Takeshi MURARAMY, Tsuneo TAKAHASHI and Isao TAKAGI
Synopsis :

Formation of recrystallization nuclei was investigated by means of X-ray diffraction and electron micros-
copy, using aluminum single crystal whose orientation is one of the stable orientation during rolling. Rolling
texture is almost the same as the initial orientation but accompanied with orientation spread around [1T1]
axis normal of cross slip plane of active slip system. On annealing, growth of subgrains with the same
orientation as that of the tail of orientation spread were observed by electron microscopy. Recrystallization
textures at 623 and 723 K have an orientation relationship which is described by 48° rotation around [111]
axis. Since the other components derived by orientation relationship of preferential growth were not
observed, it was suggested that the elongated cells with the same orientation as that of recrystallization
texture were effective as the site of recrystallization nuclei.

Recrystallization texture at 673 K was ascribed to continuous recrystallization resulting from competition

of precipitation and recrystallization.
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Fig. 1. Pole figures for specimen
rolled to 809 reduction.
(a) {111} pole (b) {110} pole
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(b)

R.D.

®:(247)[83%),0:(537)[732) Orientation D,O: (678)[40 3] Orientation C

Fig. 2. {110} pole figures showing recrystallization textures observed after annealing (a) at
623K for 16.7h, (b) at 673K for 1 h and (¢) at 723 K for 2 min.
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Photo. 1. X-ray oscillating crystal pho-
tographs.

(a) as rolled, (b) annealed at 623 K
for 15s and (c) annealed at 623K
for 30s. Suffixes R and D indicate
rolling texture and orientation D, respe-
ctively.

Fig. 3. Diagrams showing the way 022
spot of rolling texture is diffracted when
(1117 and incident beam are parallel.
(a) reciprocal lattice plane of (111)%,
(b) reciprocal lattice construction of
diffracted beam and (¢ ) optical system
of oscillating crystal method.
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Fig. 4. Changes of intensity in X-ray oscillating
crystal photographs and hardness during annealing.
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DHEE BIOFEED FtE R, Fi, Photo. 2 %
723K ToBEick L fE 5 Bl T RBEEKOE L
wat. 18K esnWTit, DA77 v A vig
LEHESERORESL, CHED 7 7 v 14 vORE
B 5. D HGRoBME&ERE, Photo. 2 Lo Bk
Xowr, NAGBEC BHM,2 R bh, KW
(1) Ao v v—Ar—FT s HACEENY © K& T
5. Thbb, RUOKNRIVEERNAOHIBE L
TV ERBELNTHS. —F, 673K s\ Tit, B
LORL KT, FT D o7 S v g
vHEEETS. CHOY 7 7 v 4 vRITBRENED
bh, BILETHERNR ST D Sy 88 L CaE
BT %. ,

Photo. 3 %, 80% EIEH OREWEITL (111) Firc
T2 BEMAMS L OER 6 pm ORI O IR AR BT
Rt xrd. BFEHIRE TR, (1) REAEFE—

Photo. 2. Optical micrographs at
transverse section of specimens an-
nealed at 723 K for (a) 15s (b)
30s, and (c) I min.
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Photo. 4 13, 623K ¢ lh /e Lic L EOEEMA
BamT. FIED ¥ ¥ oMK (Photo. 3) LHA~32 L,
e ARDERHBEEC D, RRCEL 2TV EDT
DTz 774 vEemRs. 623K ik, D Hfrov
Frv 4 v (A~C) oKL R IV 7 7 v A YNTD
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Photo. 5 i1, 673K ¢ 7min #efs ¥ Li-: X DOEHE
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WMREAEBOT T D oy 77 v A v
A K{E LT\ %. Photo. 6 Ti%, w7 v A v A,
B, C 5 X0 E % D Hfr & &7 LE%. D fifro+
FrvA R, FEAERO D FiLo v L ERE,
EIES TR A TER T 2 EABRED bhie. X
LB Lk %, +7271v14v A B C %k
IO E RERLT, KANRE~ETFABOy 77
VA VBERBRL TR TS L Bbh 5.
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Photo. 3. Transmission electron mic-
rograph and diffraction pattern of
rolled specimen. Schematic diagrams
show misorientation from main com-
ponent of rolling texture and miso-
rientation between flat cells. # indi-
0 cates rotation angle around [111]
axis.
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Fig. 511, #Bh ¥ LEBTOH 77 vA vORES
EFEEXEFHOLE OFEOBBERRT. v T /v A VD
KX XL, FEEHARIOFOREAFTHEL, FB
T 7 ey F L7z 623K, 1h v, TXToH

Photo. 4. Transmission electron micro-
graph of specimen annealed at 623 K
for 1h. Schematic diagram shows mi-
sorientation around [111] axis.

froy 7 v A vHIEKRIE LTV B2, DA HHEEY
s Eooh 5. 673K Tk, Tmin T C Jifc
VRS 6 pm 9T 7 LA v OERBEENEY. PR
D D HEo+7 7 vA NHRCEELTWSH, B
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Photo. 5. Transmission electron mic-
rograph of specimen annealed at 673
K for 7min. Schematic diagram
shows misorientations around [111]
axis of deformed matrix and misori-
entations between subgrains.

Photo. 6. Transmission electron mic~
rograph of specimen annealed at 723
K for 9s. Schematic diagram show
misorientations around [111] axis of
deformed matrix and misorientations
between subgrains.

BED X5k, #ECKT »BEEZCIST, &
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5. 123K, 6s TIXHMOBEHOY 7 7 v 4 Vs, 12iE
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— 56 —



TR (123) [412] Al-0.03%Fe MR OFEES I UHFERE SR 1847

T T T T T —
623K (a)
* 60 min
L ]
10} R o =
L ]
€ .
3 ®
~ .
o
N L]
) . . :'
.
£ sp * .
o
(‘5 . [ ] . *
*
0 1 I 1 i —. - . § S
l‘l T L T ¥ !
L]
673K o (b)
o 5min o
L ]
7 min
10r . ° N
L ]
*
.
E ° * L, o .
a .
~ ° [ ] ®
[ s
N oo°® .
“ o
€ S go 7w ]
i ooo 3 ° °
-
o o *
o o oy o o o
.
0 b—u | ) : |
| I T T T T T ‘
723 K °
[
o 6 sec (c)
30 * g9sec ¢ ®e =
[ ]
E . .
L] .
2 .
020- . -
N .
o— L
o
) o« ° R
c .
'@ . o %o
) . *
10 R s
: O. ° e o [ ] [ ]
.'oo.
8 :o° o° o o ©
o o]
o l L L L H 1 l
-10 0 10 20 30 40 50 80

Rotational angle (deg)

Fig. 5. Relation between subgrain size and miso-
rientation between subgrain and deformed matrix.
Misorientations are indicated by rotation angle
around [111] axis. Annealed at (a) 623K, (b)
673K and (c) 723K.
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