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Recrystallization Textures of Low Carbon Steels Containing

0°61% or 0°29% Copper

Synopsis:

Hideo ABE, Takeshi SUZUKI,

Fumie TocAwA, and Naoki MIYASAKA

It is shown that the recrystallization texture of low carbon steel containing a small amount of copper

depends on the heating rate of the final annealing.

In a steel containing 0-619%Cu, the (222) pole in—

tensity shows a maximum at about 100°C/hr and a minimum at about 50°C/hr. This behavior is inter—

preted qualitatively by separating the (222) pole intensity into two components; one from {111} <110>

orientation and another from {554} <(225> orientation. The microstructures after recrystallization are

also interpreted by considering the difference in the condition for the selection of the recrystallized grains

of each orientation. 1In a steel containing 0-29% Cu, the (222) pole intensity also shows a weak maximum at

about 100°C/hr and the {111} <110> component is weak in the recrystallization texture of this steel.
(Received Feb. 4, 1974)
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Table 1. Chemical composition of

materials (in wt%).

Steel C Si Mn P S Cu

CUK 5 [0°036|0-012| 0-24 {0-003|0-008| 029

CUK 6 |0:045{0-007| 0-16 {0-005|0-006| 0-61

950°C X O'5hr

Heating Final annealing
rate 700°Cx 3hr,
251 /| e00%Cx26hr
Cold rolling 25 \

. 60 %
Reduction 70% 15
80% 500
8C0

Hot strip

t
Quenching into 0°C-water

Fig. 1. Diagram of processing for experiment.
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Photo. 1. Microstructures of hot strips austenitized at 950°C for 30 min. and

quenched into 0°C-water.
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Fig. 2. (200) pole figures for the rolling textures

of CUKG6 cold rolled to (a) 709 and (b)
809, reductions.
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Fig. 3. Variations of pole intensities of CUK 6
with heating rate in final annealing at
600°C for 26hr,
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Fig. 4. Variations of pole intensities of (a) CUKS5 and (b) CUKG6 with heating rate in final

annealing at 700°C for 3hr.
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Fig. 5. (200) pole figures for the annealing textures of CUKG6 after final annealing at
700°C for 3hr.
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FHB/RE 25°C /hr~500°C /br OFIF O RIEEEIC XD

— 79 —



1502 g L im # 60 4£ (1974) ;o

- - N
oSl S e

——

e & i
-0y

S l

«

(b) CUK 6

Photo. 2. Microstructures of (a) CUK 5 and (b) CUK 6 annealed at 700°C for 3hr.
with various heating rates after 709 cold rolling.
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Fig. 6. Changes in average grain size and
elongation ratio with the heating
rate in final annealing at 700°C

for 3hr.
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Fig. 7. Vanations in(222)and (200) pole intensities
during heating at a rate of 25°, 50°, 100°
or 500°C per hour. 0 bserved in CUKG6
specimen cold rolled to 809 or 709
reduction, '
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LKA CIIRE BT {554}(225) Ffir DEME L,
Z OREE R FE, £F9 oL L Tvws C=0-037%,
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50T, , ~REFMIOREBRTEEARTLHD
LHEIND.

(222) B E & LT {111} {110 B Rr R4y & {554}
(225) HRLRkSy @ FkG 0> HOFEBH D, Lich>T
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D & & ix {111}110) BRI OFES AN BRL LTV
B L ORRM A TTC L @5 X&ETHD
2, PEBEFOXSREMSDE I EEEELTES
LTA5Z L, FRAESHEBOREZART LD
CERELEDLNS.

%z Fig. 4(b)® CUKG6 iz T D (222) {RFTHE
DORIEEET X 5 Z{bE, Fig. 8 © Ry X Sic {111}
{110y Hhi D 55 & {55414225) Kl bo FHE L
whAEELTHE RS {1}A10) FALOFFREEIIL, &b
B BIEEE (89 100°C /hr) @ & & HFTHBLFO &b
ShPEHIVERMN 5 % b T ‘oriented nucleation’ %9
CHD S . FNITH LT ‘oriented growth’ ‘T {211}(011)
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(554} T & {111} RO THrOAEENDHHDT, (222)
MW W55 {5541<225) HFRLRS @ FFE L, X DL
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(222) pole intensity

Contribution from
{H |}< 110>

Contribution from
{554)<225>

(222) pole intensity

i 1

50 100

Heating rate (°C/hr)

Fig. 8. Interpretation of the maximum and
minimum in the (222) pole intensity
versus heating rate curve.
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zzC, Fig. 8 02 FLX2T 3rDOEREED
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%" Photo. 2 (b) OFFE AR 3T, AIEE
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Fig. 6 OEESMEREEL HELOF — & iT &
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I TS, Fhik 200 Cu kX C EH
Ain & {IN1KL0) FAIFEE ALY BB L2k 2odd
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ik Fig. 4(b) o 700°C FghofER L, Fig. 3o
600°C fEginFER L DO HEEREZ LT HT 5. Fig. 4
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WHEEWHIEZFBERLTIHPAINS. ThbbFig 3
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5), Xt C=0045%, Mn=0'169, Cu=0619

(8% CUK6) » 2 @En Cu Fhn EE KRR E R %2
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