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Texture of Hot-Rolled Band of Silicon Iron. |

Synopsis:

Takashi MATSUOKA

It was reported that the texture of the hot-rolled band ot mild steel closely resembled the cold-
rolling texture. On the other hand, a strong {112}<110) component was reported to be found in the
hot-rolling texture of silicon iron recently. This investigation concerns with explanations of the gaps
between above both results. The silicon iron bands 2°5mm thick were prepared by rolling to redu—
ctions of 40 and 60 pct at 700,° 800°,900°, and 1000°C. X-ray examinations were made at (a) the
surface and (b) the middle part of thickness to determine the textures. (110) pole figures were con-

structed by Schulz’s reflection method.

(a) Surface: The texture was a broad (110)[001].

(b) Middle part of thickness: The texture was a cold-rolling type when rolling temperature was
low, while a sharp {112}<110> component was obtained when rolling temperature was high. The
transition point between these two types of texture was 900°C. As the results, the difference of the
texture was proved to depend on the variations of rolling conditions. :

Two kinds of the hot-rolled band of titanium-bearing silicon iron which had both type of textures
were cold-rolled and finished to grain-oriented electrical sheets. And (110) [001] secondary recrystalli-
zation texture was given in the strips irrespective of the textures of hot-rolled bands. This shows that

. the development of the (110) [001] secondary recrystallization texture is independent of hot-rolling
texture as far as the sheets are rolled under the above rolling condition.
~ (Received 11 Apr. 1966)
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Heat|- C | Si | Mn{ P |8 | Ti
A | 0-004]320].0:10| 0006} 0004 | —
B | 0°05 | 314|042 | 0°002| 0:0030:12

Table 2. Process of hot rolling.

. retreatment at
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1000 40D 34 40 43
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Surface

Photo. 1. Longitudinal sections of the hot-rolled ‘bands of heat A. Nominal rolling reduction is 60 pct
and rolling temperatures are (a) 700°C, (b) 800°C, (c) 900°C and (d) 1000°C. (x30)
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1 (a)&(b)DEMEEE 700° & 800°C OBAEE  JEEICX BITRESEE Shic s L2ibid. LOF
DD BEET —~RAMTAMR Th 5. FILEE  Hi3 1250°C u3 % Lissok 0D OTH S5,
900° & 1000°C o (c )& (d) CEECIFFERESLNAL  1250°C A E2 Lcd O TRINTIRED T DRIk
BILHM, Lo LRIEARLERIEeE 0 inTHZEE R L, g a BT,

a(li2)[12) o IN 010 T (12)[1T0] A (112012} © iy GTo) = (112) [T 0)
- ) . , e (001) <110>
v (111) (1123 & (1) [T10) = ((12)(710) © (oon <no> v () (g ¢ an) o = (n2)010)
Fig. 1. (110) pole figure of band rolled 60 pct at Fig. 3. (110) pole figure of band rolled 60 pct at
700°C, Specimen 67D 900°C. Specimen 69D.
Middle part of thickness. Middle part of thickness.

R.D. RD.

7

a(1i2)00121 oG Gio) o(i2)010] A (({2)d12) ¢ @) 010] s (i12)(i10)

= - - ¢ {(001) 110> _ - @ (001 110>
v 012l ¢ a) ol s(i2) 1ol (on <t v (1) CHZ1 ¢ i (10 = (112)110]
Fig. 2. (110) pole figure of band rolled 60 pct at Fig. 4. (110) pole figure of band rolled 60 pct at
800°C. Specimen 68D. 1000°C. Specimen €0D.
Middle part of thickness. Middle part of thickness.
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a (112) (72 ¢ (1) G0 o (12) (1T0)
v U 02l e (n 0io) a2y 10)

(i) 012) ¢ iy 010l T (112)0T0]
v (1) 021 & 1) o) ®(112)[(110] * (oon <io>

e (001) <1I0>

Fig. 7. (110) pole figure of band rolled 60 pct at:
1000°C with pretreatment at 1250°C.
Specimen 60. Middle part of thickness.

Fig. 5. (110) pole fiigure of band rolled 60 pct at
800°C with pretreatment at 1250°C.
| Specimen 68. Middle part of thickness.

RD.
R.D.

.{\
¥ —CD.
X
4mmmaomnmmDmamm'o”
1 T T - - ®
3 s (2) 12 e Qrol etz 0ol e (001) 110> v (n2l e i) (Hol = (2)0ic) (oo <io>

v Q121 e G (ol s(u2){10)

Fig. 6. (110) pole figure of band rolled 60 pct at
3 900°C with pretreatment at 1250°C.
Specimen 69. Middle part of thickness.

Fig. 8. (110) pole figure of band rolled 40 pct at
800°C with pretreatment at 1250°C.
Specimen 48. Middle part of thickness.

3-1-2 IREALEOE A - 7\, Fig. 4 308 (60D, FEZERE 1000°C) Tix(001)
BEROED (110)EHAN % Fig. 1 7>5 Fig. 10 R [110]1 & & bz {112}<110) HAEDOFAEMTEEITTED S
L7z. Fig. | OFEERE 700°C OB SZLCHHE 5. comEaxittd 3 EEIECHEBO X35 5. Fig.
EREBELSHETHD. 722001101 5Tzt A Y 2 & Fig. 3 @ 800°C & 900°C FEIEDHFE1IE DH=
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A2y 2] o un-0rel. e ii2) (1101
v (1) (1123 o N 1o) = (U2 [11o)
Fig. 9. (110) pole figure of band rolled 40 pct at
900°C with. pretreatment at 1250°C.
Specimen 49. Middle part of thickness.

® (001) <110>

RD,

(001) 110>

Sa(n2)[M2) o 010) =) [Tl |
v (1) 2] & (y (o] = (N2 0170]

Fig. 10. (110) pole figure of band rolled 40 pct at
1000°C. with pretreatment at 1250°C.
Specimen 40. Middle part of thickness.

TR TIREEDHEE E o T\ 5. D% DK 68D Tk
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69D T LI IZ {111} 12> D FEFE FH (1100085 &,

\

100 1o

1
(312) uin

Flg 11. Operative slip systems for critical shear stress
in silicon iron. Arrows indicate slip rotations
under compressions.

(After Calnan and Clews?D)

o (110) [001]

Fig. 12. (110) pole figure of the surface of band ro-
lled 60 pct at 700°C. Specimen 67D.
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‘RD.

e(110) ©O1]

Fig. 13. (110) pole figure of the sufface of band
rolled 60 pct at 800°C. Specimen 68D

e (110) (0oY]

Fig.14. (110) pole figure of the surface of band
rolled 60 pct at 900°C. Specimen 69D

FHRELEENTVWE LD THS.

FETR 40% 04, 3 48 13L& EELE
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Fig.15. (110) pole figure of the surface of band
rolled 60 pct at 1000°C. Specimen 60D
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3-2 . (110)[001] 2 REfERESEBIH

B i OB EIEAR O BRM S RL A Photo. 2 1/R T &
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Surface

1000 °C

Rolling direction

Photo. 2.
indicated. X100 (9/10)

Longitudinal sections of the hot-rolled bands of heat B.

The rolling temperature is
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A (||2)[11%] < () [_no] o (112)[1-101 (001 <1105
v [Nz} e (10 = (12010

Fig. 16. (110) pole figure of hot-rolled band of heat
B, 60 pct rolled at 700°C after treating for
15 min. at 1200°C. Middle part of thickness.

a(m2)12 ¢ ) (110) o (112) 0101 R
- (oo1) <110>
v 2l e (110l m(112)[11Q) )

Fig.17. (110) pole figure of hot-rolled band of heat
B, 60 pct rolled at 1000°C after treating for
15min at 1200°C. Middle part o thickness.

RIELHB T 2RERET 2%, OE0 2RER
i L EER DL SR & BEEFROO L O TR
WZEERLTCWS. 72K L, ZhiSEO 1 Hrkkis
R BEEDWHIELE, BB OL &I THDT,
B0 LIAVERICH 72D TORTIELE, B TES

10Q0 °C

Photo. 3. Macrostructure of the final 0°35 mm
thick sheets of heat B. The rolling

temperatures of the hot-rolled bands
from which the samples were processed

are indicated. (X3/4)

Per cent (110)[001] texture developed by
annealing for 3 hr at 1100°C in hydrogen
atmosphere. Averaged maximum torque of
three disk samples.

Table $.

Hot rolling temperature °C 700 l 1000

pct (110)[001] texture
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Effect of Crystallographic Texture on Presss F roming
of Extra-Low Carbon Rimmed Steel Sheet.

Synopsis:

Ys Itdo and Fumiaki KANZAKI

Effects of crystallographic texture on the plastic deformation of solid state decarburized rimmed steel
sheets have been studied. Three typical textures composed of a main preferred orientation, (111)[110],
(110)[0017 and (100) £10° to the rolling plane, [0111:425° to the rolling direction, were obtained

from the same mother hot coil.

Tensile tests, cupping tests and Erichsen tests were carried out in the

dead soft condition and effects of crystallographic texture on the press formability were investigated
with specimens of the same chemical composition, the same second phase particles and almost the same

grain size.

Moreover, effects of interaction between crystallographic texture and mechanical fiber on

the elongation and effects of interactions between texture, mechanical fiber, grain size and the dimen-
sinal effect of testing tool on the stretchability were examined. ‘

The results obtained are summarized as follows:

(3 b2

1) The plastic anisotropy ratio

r” can be related to crystallographlc texture and the deep-

drawability is predominatly influenced by the preferred orientation and the sharpness of texture.
2) Texture is a basic factor for the earing behaviour in deep-drawing test, but a more thorough-
going study is necessary to get a clearer picture on the interrelation between the plane anisotropy of

23

“r” and the earing.

3) Young’s modulus and poisson’s ratio are considerably influenced by texture, and the results of

* HFI40ME108 ASME kA TRE HM4LE 5§ 180 B4
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