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Cold Rolling and Recrystallization Textures of High-Purity Iron

Takayuki NAKAMURA, Toshiro FUKUTSUKA, and Yoshiro YAGI

Synopsis:

In order to investigate the effects of grain boundaries on the cold-rolling and recrystallization textures,
two samples which had different grain sizes of 40 and 270y in diameter, were prepared by using a zone—melt—
ed high—purity iron. These samples were hot—forged and hot-rolled to the plates of 2mm in thickness. These
plates were cold-rolled to the sheets of 0-5 mm in thickness by 75% reduction and annealed isothermally
at 500°C or 575°C in salt bath. X-ray pole-figure measurements, optical and electron rmcroscoplc obser—
vations were made for the specimens of as cold-rolled and as annealed conditions.

Cold rolling texture: In the coarse grain specimen two types of fiber texture exist, one has a (111) fiber.
axis parallel to the sheet normal and another has a (110) fiber axis parallel to the rolling direction, and
the dominant texture component is {111}{112}.

In the fine grain specimen, texture has a (110) fiber axis parallel to the rolling direction and the major
component of the texture is {001}{110). In the microscopic observation, continuous change of orientation
from {001}¢110) to {111}<110) is often observed in the whole area of specimen. A

Recrystallization texture: In the coarse grain specimen, {110}{001)
and the texture component of near {1113}{112} coexists.

In the fine grain specimen, {111}{110) texture component is dominant. At the beginning of recrystalli—
zation, {111}¢110) recrystallization nuclei in {001}{110} matrix are found frequently in electron micro—
scopic observation. '

texture component is preferred

(Received Jan. 18, 1972)

- _ HETRS XL OTHAE LM S XIETHE
. =

SEEGEORIES X UCFEAOESHERIC BT 5 ER
HET TNETIEIFRCSEIIMESINTVSEN, LD
RSS2 % 2 DIEEE 2 OREGR OF R, 3db
LS R L A B 5 VI ER RS & & FRF
i S REEROWREREZ RELERY L LTHEZXD
VERDD. SREAERPOEBRIFMLOREDEHL
DS X2 TR B ER, TR EOMD
BOEGUENRERINDS. L2 THDIODOR MK
BRREZ~ETTHR LDV, FREETIE &< ERH
RERRRI D EBbh5. SLIEHSRICE L TR
ML EZF N RAESBEREOREGFICR D L
T EEzNE, RMROEEGEBIC S X TRERIEY
TAREWEEZLNRD. ZOX S LG ASEHIELE
BIVEESESHBC S IETRELZFA L —20F
L LT BRNECRLIABZHAVTEREITLD
7z

XWZ iRk EmohTEY, EEBRTIRAZBLELLED
IO RBEEEBRNTHDWEEE L -ESMESRET B
T EE L

2. R B K &

2.1 FEER

SRS AT L TR S HBRERS X 0 HREE S N Ao R AR AL
# (No 955) %84, UIEic X » 20 mm ¢ [THoT U7z,
TR FEH E LRl H FRSH (bu,0/pu,=04) T
3@, & H, ZESH (D. P.<—60°C) ©2[HE, &5
BlORHEERBRNEZTvy, 20mm ¢ X100mml F
MBS 2 AR U7c. 7078 LB H R R O#
BEE VL 0°4mm/ min THERHE X X ETENT,

* HRFI46E10A FXBARNKITTRE
474 1 AI18H ZfF
(PR M F BT REERETIER
ROk (PR) R AT REERART IR

— 101 —



2026 & & #

% 58 £ (1972) w4

Table 1. Composition determined by mass—
spectroscopic analysis (wt. ppm).

P S Ti Mn Co Ni Cu

4-2 18 | 2-2 ZG} 100 | 33 3-2

Other elements were not detected in the range of exposure
below 1X10-8 coulomb.
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Fig. 1.

(200) pole-figure of coarse-grain specimen,

cold rolled 752;.
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Photo. 1.

Optical micrograph of coarse-grain
specimen, cold rolled 759%.
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Photo, 2. Optical micrograph of fine-grain
specimen, cold rolled -75%.
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Photo. 3. Electron micrograph of the replica of
the micro-etch pit structure in the fine-
grain specimen, cold rolled 75%.
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Fig. 3. (200)pole-figures of coarse-grain specimen, (a), and of fine-grain specimen, (b)),
both cold rolled 75% and annealed for 10 min at 500°C.
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Fig. 4.

(b)

(200) pole-figure of coarse—grain specimen, (a), and of fine-grain specimen, (b),

both cold rolled 75% and annealed for 1000 min at 500°C.

(a)

Fig. 5.

(b)

(200) pole-figure of coarse-grain specimen, (a), and of fine-grain specimen, (b),

both cold rolled 759 and- annealed for 10 min at 575°C.
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Electron micrograph of the replica of
the micro-etch pit structure in the fine-
grain specimen, cold rolled 752, and
annealed 4 min at 400°C.
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Photo. 5. Electron micrograph of the replica of the micro-etch pit structure in the fine-grain
. specimen, cold rolled 759 and annealed 4 min at 400°C,
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Photo., 7. Electron micrcgraph of the replica of
the micro-etch pit structure in the fine=
grain specimen, cold rolled 75% and
_annealed for 30sec at 500°C.

Photo. 6. Optical micrograph of the. fine-grain
specimen, cold rolled 75% and annealed
30 sec at 500°C. )
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Photo. 8. Electron micrograph of the replica of the micro-etch pit structure in the
fine-grain specimen, cold rolled 75% and annealed: for 30 sec at 500°C.
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the micro-etch pit structure in the fine-
grain specimen, cold rolled 759, and
annealed for 30sec at 500°C.
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(2)
(100) stereographic projection determined by micro-etch pit method on the fine grain specimen,

Fig. 6.

cold rolled 759 and annealed for 30sec at 500°C.
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¢ Recrystollized grain

(b)

(a); the orientation of recrystallized nuclei

in the fine-grain specimen, (b); the orientation of deformed matrices and recrystallized nuclei

in the fine-grain specimen.
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