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Inhomogeneous Textures in Hot Rolled Columnar Crystals of
18Cr-8Ni and 25Cr-20Ni Stainless Steels

Hideo ABE, Fumie Tocawa, Yoshio Kinosurra, and Kosaku NAKAGAWA

Synopsis :

Variations of texture through the thickness of hot-rolled plate have been studied in 18Cr-8Ni and
25Cr-20Ni steels. Experiments were made on columnar crystal specimens cut from the continuously
cast slabs, rolled at 800°C or 1000°C with one-pass of 50% reduction and subsequently quenched

into water.

The textures of the surface region were nearly (001) [110]. One of the inner texture components
could be approximately related to the surface texture by a rotation about [111] or [111] axis through
an angle which increased with the distance below the surface. The variations of texture through the
thickness were accounted for on the basis of the slip line field in the entry region of the roll gap.
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Fig. 1. Geometry of rolling.
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Fig. 2. The (111) pole figure observed at 6.5mm
below the surface of 18Cr-8Ni steel plate
rolled 509, by one pass at 800°C and
quenched into water.

R.D.

4 orientation A
A orientation £

Fig. 3. The (111) pole figure observed at 2.2mm
below the surface of 18Cr-8Ni steel plate
rolled 509, by one pass at 800°C and
quenched into water.
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Fig. 4. The (111) pole figure observed at 0.7 mm
below the surface of 18Cr-8Ni steel plate
rolled 509; by one pass at 800°C and
quenched into water.
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function of the distance below the surface in 18Cr-8Ni steel plate rolled 509, by one
pass at 800°C and quenched into water. Each figure is the central portion of the
(200) pole figure. The ordinate and abscissa show the angles of rotation about G.D.
and R.D., respectively. Small circles, a~a and b-b, are the loci of the (002) pole of
(001) [110] orientation on rotating about the [111] and [111] axes, respectively, and
the values on the small circles are the rotation angles.
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Fig. 6. The (111) pole figure observed at 4.5 mm
below the surface of 18Cr-8Ni steel plate
rolled 509, by one pass at 1000°C and
quenched into water.
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A orientation A

Fig. 7. The (111) pole figure observed at 2.5 mm
below the surface of 18Cr-8Ni steel plate
rolled 509 by one pass at 1 000°C and
quenched into water.
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Fig. 8. The (111) pole figure observed at 0.8 mm
below the surface of 18Cr-8Ni steel plate

rolled 509, by one pass at 1000°C and
quenched into water.

Distance below the surface =

3.5mm

Center

2.5 mm 1.6 mm

Surface —

Fig. 9. Variation in the (002)-pole intensity distribution around the normal direction as a
function of the distance below the surface in 18Cr-8Ni steel plate rolled 509, by one
pass at 1000°C and quenched into water.
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R.D.

A orientation A
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Fig. 10. The (111) pole figure observed at 4.4mm
below the surface of 25Cr-20Nisteel plate
rolled 502, by one pass at 800°C and
quenched into water.

_’_/ orientation A
A orientation A’
Fig. 11. The (111) pole figure observed at 2.7mm

below the surface of 25Cr-20Ni steel plate

rolled 509 by one pass at 800°C and
quenched into water.

DOIEEF R 5 E{baRrd. Fig. 11 oJjfzA' & Fig.
12 @ near (001) [520] Jifirk B DR FH BB
2, chboERLRTEO 18 Cr-8Ni #loXBH &3
BERALX w3l cE s, Fig. 10 © d=4.4mm &k
i H AR A (125) [2111, Az Bix (217) 2411 THELL
Hric b S h, FHiLA OB > EEEE (1117
BT R E b ) OEEETH D, HILAR d=5.6
mm 25 d=2.7mm &l CiRd bR AL
L, d=2.7mm } d=1.4mm OfETE&EK FHEk
LT (001) [110] @FE BT LC\w5. & OFig.

C.D.

A near (001)(T10
A near (001)(520)

Fig. 12. The (111) pole figure observed at 0.4mm
below the surface of 25Cr-20Ni steel plate
rolled 509, by one pass at 800°C and
quenched into water.
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Distance below the surface =

5.6mm 4.4 mm 3.6 mm

2.7 mm 1.4 mm 0.4 mm
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r T T T
40° 30 20 16
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0
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Lso Lso \@o

50 -50°

Surface —

Fig. 13. Variation in the (002)-pole intensity distribution around the normal direction as a
function of the distance below the surface in 25Cr-20Ni steel plate rolled 509 by one
pass at 800°C and quenched into water. Each figure is the central portion of the
(200) pole figure. The ordinate and abscissa show the angles of rotation about C.D.
and R.D., respectively. Small circles are loci of the (002) pole of a deviated (001)
[T10] orientation on rotating about the [111] axis and the values on the small cir—

cles are the angles of rotation.

Fig. 14. Slip rotation from (001)[A0]
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Fig. 15. Slip line field for rolling process
(J. M. ALEXANDER, 1955)
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Fig. 16. Slip line field¥for ;sheet compressed bet-

ween two parallel rough plates.
(L. PraNDTL, 1923)
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(112)[111].
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