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Effect of Copper Addition on the Recrystallization Texture

of Low Carbon Steel Sheet

Hideo ABE,

Synopsis:

Takeshi SUZUKI, and Fumie ToGAwA

In a low carbon steel containing 0-56% Cu and 0-0549%, C, a recrystallization texture similar to that
of aluminium killed steels is obtained by a process in which the hot strip is austenitized at 950°C for 30 min,
quenched into water, cold—rolled to 709 reduction and finally annealed at 700°C for 3 hrs with a heat—

ing rate of 100°C/hr.

The main preferred orientation in the recrystallization texture is {111} {110).

The intensity of the {111} {110} component after the final annealing strongly depends on the heating rate.
The sharp {111} {110} preferred orientation does not develope in a similar steel containirfg 0-56% Cu
and 0-0089%, C, showing that the carbon content has a critical effect on the development of the {111} {110}

oriented recrystallized grains.

(Received June 19, 1973)
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Table 1. Chemical composition (wt%).
Specimens C Si Mn P S Cu
CUK 1 0-008 0-007 0-001 0-002 0003 0'56
CUK 2 0-054 0-006 0-001 0-002 0-002 056
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Photo. 1.

CUK. 2. L

Microstructures of hot strips after quenching from 950°C. .
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CUK 1.

Cuk.2.

-y 4

Photo. 2. Transmission electron micrographs of hot strips after quenching from 950°C.
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Fig. 1.

L7B8 b,

(b)

{200} pole figures for cold-rolling textures
of (a) CUK! and (b) CUK2 specimens
cold-rolled to 702, reduction. Both speci-
mens were austenitized at 950°C for 30 min
and quenched into 0°C-water before cold-
rolling.

(c) LRROBERZ R L.

3.2 BERETER

BYRFREE (50°~100°C /hr) CEKESIE T
5&, CUK 1 & CUK 2 oF#ERESHEHRICAS %
EMBELDZ L3 okl SFrHEOEER LT

1/1,

Pole intensity

I/1,

Pole intensity

Fig. 2.
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(b)
Pole intensities of {110}, {200}, {211} and
{222} after annealing at 700°C for 3 hrs,
plotted as a function of heating rate. F
denotes “‘rapid heating by putting a specimen
into a tube furnace kept at 700°C” and L
denotes “rapid heating by dipping a specimen
into a lead bath”.

Figure (a) is for CUK! and (b) for CUK2.
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Photo. 3. Microsiruc:ures of longitudinal section for GUKI specimens after final annealing at 700°C for
3hrs, (A) with a heating rate of 25°C/hr; (B) with a heating-rate of 100°C/hr; (C) rapidly
heated by inserting the specimen into a tube furnace kept at 700°C, and (D) rapidly heated
by dipping the specimen into a lead bath kept at 700°C.

Photo. 4. Microstructures of longitudinal section for CUK2 specimens after final annealing at 700°C for
3 hrs} (A) with a heating rate of 25°C/hr; (B) with a heating-rate of 100°C/hr; (C) rapidly
heated by inserting the specimen into a tube furnace kept at 700°C, and (D) rapidly heated
by dipping the specimen into a lead bath kept at 700°C.
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Fig. 3. Average diameter and elongation ratio of
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X5¢&, CUK 2 13 550°C ¢ CUK 1 1 575°C ¢H
BRSO T2ICES v, CUK 2 iER S
Ed CUK 1 THELTKEL, X V{EBTHERS
=TT, kExiE, 625°C Tz CUK | oFES=R
X8 20% TH B, CUK 2 13§ Clz 90% ofEmEss
BHSEZTTLTWS. Fig. 5 o@xZfbick 5,
CUK 1, CUK 2 & %ic{y 500°C LI FCHEED 7DD

recrystallized grains in (a) CUK! and |

(b) CUKZ2.

(a}
The symbols 0,4 and e are the same as in Fig. I.

(¢)

Fig. 4. {200} pole figures for recrystallization
textures of (a) CUKI and (b) CUKZ2,
both annealed at 700°C for 3 hrs with
a heating rate of 100°C/hr, and of (c)
CUK2 annealed at 700°C for 3 hrs by

rapid heating in a lead bath,
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Fig. 5. Variations in hardness and fraction recry-
stallized during heating with a rate of
100°C/hr.
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Photo. 5. Transmission electron micrograph showing
subgrains and precipitates, observed in
709, -rolled CUK | specimen after heating
to 605°C with a heating-rate of 100°C/hr.
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Photo, 6. Transmission electron micrograph and diffraction patterns from selected areas marked in the
micrograph, observed in 70%-rolled CUK 2 specimen after heating to 580°C with a heating-
rate of 100°C/hr,
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Photo. 7. Transmission electron micrograph showing
globular precipitates in a recrystallized
grain and fine precipitates in the deformed
matrix, observed in 709%-rolled CUK 1
specimen after heating to 600°C with a
heating rate of 50°C/hr and keeping at
600°C for 54hrs.
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