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Effect of Inter-pass Time in Rough Rolling Process on the Orientation
Distribution in 17%Cr Stainless Steel Sheet
Jirou HARASE, Kuniteru OHTA, Ryo SHIMIZU and Tetsuro TAKESHITA
Synopsis :

Orientation distribution in the 17%Cr stainless steel rough rolled with inter-pass time of 10 s (specimen
A) and 30s (specimen B) respectively were investigated utilizing SEM-ECP (selected area electron

channeling pattern).

Large colonies, groups of grains with the same orientation, of 1100} < 011> orientation are found in the
specimen A after rough rolling. It is proposed to be formed by the poor static recrystallization during
rough rolling due to the short inter-pass time and the suppression effect of static recrystallization caused
by the @-7 transformations immediately after the final pass of the rough rolling.

Large ridging is observed in the cold rolled and annealed specimen A.

The cause of the large ridging is considered to be due to the large colonies of {100} < 011> orientation
inherited from the rough rolled stage and scattered asymmetrically along the central line of the specimen

thickness.
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Fig. 1. Schematic illustration of the area of
orientation measurement by SEM-ECP in the
rough rolled bar.
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Definition of the classification of orientation used to define
colony.

Fig. 2. Classification of orientations. Measured
orientations are classified according to the above
classification. Area belonging to the same
orientation group classified by this criterion is
called as ‘colony’.
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Colony length : length measured along RD (Rolling Direction)

Colony width : length measured along TD (Transverse Direction)

Colony thickness : length measured along ND (Normal Direction)
Fig. 3. Schematic illustration of measuring size

of colony defined in Fig. 2.

—119—



1522 o W

% 76 4 (1990) % 9 &

DEREAEMFE Lok, BEICELELZMMORES
(Vv rEs) 2R LE. T abbRAFOEFEHIN
DFIFPIERCREF A & EAF AN KR S FF (MR
B 4F 800 pm DS EEMH) T R T— FTEIR
(25mm) #EHEL, RODKEILRBELHEL, 10 Ko
RKEOBIEDTIMEL ) P FE S & Uiz, BREENBES
¥iTbhho ek, AR A2 30pum, KA B 12
um Td 1), BIEMBESE % 17 - 7235813, T A DT 22 pum,
AABiR 12um TH Y, AR B, AFALENY Y
YIWINE o T

3. ¥ E S

3-1 HEEZEROBRHLIH

Photo. 1 IZEKHE A5 B X% 500 pm Al TD H D
Mk, zoMBERRERT. HIESRE,
I<CRERTWwS, FEROFHL (ND THKR) & RD
HOFMLTHRLE (LTORETXCRHORREF -
7z). RA B, A A LHAREI/DS VA, THA
RS, 13T YA
HM(COKRETE VT U H A PEeEEIZLRS.) &,
WA ILICIZ L A & T XTOEADELLES I TR
FIHHE L TOBOHRSH 5. Photo. 2 IXRHEE S
B X2 3200 um PIEI O FEHE S5 18] (2 SPAT 70 W TS AR RLAR
&, ZOHMHEREREELRT. IO REFLHE T
AAATHE, RRFHBETR 20, JEEHAICER S
T n y(CORETEILMTF U, P EEZLR

1 m

ND RD

1001 701001 101001 101

(b) Specimen B

(a) Specimen A
SEM-ECC micrographs about 500 pm
below the rolled surface in the rough rolled
bars (TD section) and their grain orientations

(ND, RD).
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(a) Specimen A (b) Specimen B
Grain boundaries are unclear from this area in the specimen A.

Photo. 2. SEM-ECC micrographs about 3200 pm
below the rolled surface in the rough rolled
bars (TD section) and their grain orientations

(ND, RD).
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Fig. 4. Orientation distributions in the central
portion of rough rolled bars (RD section).
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Specimen A : Inter-pass time 10s
Photo. 3. SEM-ECC micrograph and orientations
in the central portion of rough rolled bar (TD
section).

FS
[=3

EEOFMK OEFSH,. T OKFE T Yamazakr &
UeMaTsu & DR L EILEBEZRL TV S,

Photo. 3 IZHN ADOT.LED TD HD ECC 1§ & &
Tz Rs. W3 ADHLE TR AT C it
B, WhWBLY T LA VAT S A EEREG S S
TSR TVuB I e ghs,. SICRlEREEL RS
BROWBZDH T T LA YEOREMER, 3EAL5 B
Wehshotz, BTHL - TRZ 525, ¥
BRLTCIVT VI A Mo 7285 TH5. MTHE
AB X0 Eo#asid {100] <011 > ¥t 0 H ik 0 4EH
MTHhh, 55 AB X0 TOEHSE {111} <011 >4
DFMFDERMP SR - TEBY, VT rH A4 A2 D
EROKFICHINLTWD, IR 20, RE
BOHLETIEINL S %, BREFMICELI TV
VT A bR, BIEMEED R0 5 7.

40
- Ao-0
o B e—o
30+
8
™
(]
s 20
$
Rl
3
L
[TS
10
/
-d !

?no} {210} {100} {100} {100} {211} {111} {111} {114}
<001> <001> <0O1> <012> 011> <011 <011> <12D<11D>

RD7 <001>> ND7<100> RD~Z<011> ND#<11D>
main colony orientation

B : Inter-pass time 30s
Fig. 6. Fraction of the area of main colonies in
the central portion of rough rolled bars.
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Fig. 5. Frequency distribution of colony length present in the central portion of rough rolled bars.
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Morphology of {100} <011> colony in the central portion of rough rolled bar.
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Photo. 4. SEM-ECC micrographs of RD section
of cold rolled and annealed sheets processed with
annealing before cold rolling.
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Fig. 8. Distribution of colonies ({(a)X1 colony,
(b)orientation colony) in the cold rolled and
annealed sheets processed with annealing before
cold rolling.
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They are processed with annealing before cold rolling.

Fig. 9. Frequency distribution of colonies in the
central portion of the specimen of the final
annealed sheets.
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Fig. 10. Schematic illustration of
relationship between temperature
and time of rough rolling process in
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Al : Inter-pass time 10s, annealed before cold rolling

A2 : Inter-pass time 10s, processed without annealing before
cold rolling

B1 : Inter-pass time 30s, annealed before cold rolling

B2 : Inter-pass time 30s, processed with annealing before
cold rolling

Fig. 11. (100) pole figures of cold rolled and
annealed steel sheets.
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