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Investigation of the Development of Cold-rolling and Annealing Textures
in SUS304 Austenitic Stainless Steel

Hidehiko SUMITOMO

Synopsis :

The cold-rolling and annealing textures of SUS304 stainless steel strip has been investigated. The
results obtained are as follows.

1)The deformation texture of a strip rolled at room temperature can be described as a mixture of the
ferritic type (@’ martensite) and the brass type (retained austenite).

2)The @’ martensitic phase transforms reversely into austenitic phase at 700°C.

The two components {111}<112>¢” and {100/ <011>a” can be related to the {110} <112>7 brass type
texture by Kurdjumov-Sachs and Nishiyama relations, and the {112{< 110> @’ can be related to the
11104 <001 > 7.

3)The recovery of internal stress accumlated by cold-rolling is faster in the {112} 7 and {113} ¥ compo-
nents than in the {110} 7 component. The {110} < 112> 7 component of the deformation texture decreases
for the annealing temperature above 800°C. The strong components of annealing texture above 900°C
are consisted mainly of the near {112} < 111 > 7 and near {113/< 332> 7. These results suggest that
the grains of the {112} ~ {113| components recrystallize at lower temperature and absorb eventually yet
unrecrystallized region of the {110} component.

These structure changes during recrystallization process were confirmed by transmission electron
microscopy.
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Fig. 1. {100} pole figure of austenite in SUS304
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Fig. 2. {100} pole figure of austenite in SUS304
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Fig. 3. {100} pole figure of austenite in SUS304
plate cold rolled to 30% at room temperature.



560 % &

5077 4F (1991) B4

Reduction

(%)

Yy phase

a’ phase

o {110K112>

Fig. 4.
40.0~82.5%.

o {110)K001> ©{210}<001)>

<001 >FHhrasBins & 4tic {1101 <112> o sk
LU D, 30% IFHEM CHEZZZHEIZED 5
7o {1121 <111 >, {1131 <332> il Hf ki 2 5. o
HOESMBIZ T ZEELTOAR WL, LaL, 60% T
HERTIE {1101 <112> A5 ed THEEICBIN T %
L EBR L, -85 11101 <001 > Goss B D S A,
o HOBESHBEI OB VOETEILGER S NS
A, BWICESShAEDE (1111 <112>0” & {100]
<011>a’ JifiThHAH. HTHF 82.5% Mix Yy XU
o' e bIRD CTHBELEGMBEEN TS, T4bb,
yAIE 11101 <112> & {1101 <001 > % E 5 & L 7o
SR %5 L, Hu 575 7-3 & D 95% M TR 74
BErHEULTWAIY —J o fid 11121 <110>a’,
{1111 <112> e’ B LU {1001 011>’ 2K EN B
3HATAHED THHBEICIE L, bW D MBRIOEAH
e h.

ProfReb e, MBI o« HOEE RO
sk LRk 2. GETRE 0K E Fig. 5 127

v {(111K112)

m{112)<110> o {100}Ko11>

{100} pole figures of retained austenite and transformed ferrite in SUS304 plate cold rolled to

. YHTRIETFTRAFETIZohT {100f, {112 B &
O {113} ASHFHISEA T A, & 12 1100] DI
FEFHL L, TR 20% CHIxFMEE X 1/3 12md L7,
SR L, [110] OFEBHIEMET, T THE40% %
T BEIME IR %R A5, 60% LA E TSI T 5.
—73, o HOERFHETEOMINIE > THRHEBERI
Wk$ A, o FOFEER {1111e’, {112}’ B L U {100}
' OREEIITTE60% DL THEICEEshD,, o
DFETHIE 11101y 25 EZ /R Lol & —F L,
FHiAs @l HINBREL - ERRIEL TV 5,
3-3 BMARKELHERESHEE

WML CcoR T 82.5% » SUS304 % 500 ~
1100°C o &Rk THESE L 2B > {100} Wi filX % Fig. 6,
7 12RT. 500°C BESEA 0 ¥ B X O o HOEA BRI
M DIKFE L 12ZE—TdH Y, [FEE TN L
LidEB o S v, 600°C HEsEF < y Mo {110} 4
FAHTWIL, o M2 b2 EIn %R T 25,
R LTHEFLEIIELTw AW, L L, 700°C B



SUS3M A =27+ 1 FRAT ¥ L AEOBHIEES X OB S5 408 561

/
~ 40 ®
X /
— [ ]

)
S 20} o/

(= ./

0 -_—-—9/1 1 I 1

S a {111}

45 e (112} R
- = {100} v
AN T
T o L —mAgThe=p—%—"

m]

o {100)

o {110}
i3]
~ . / e {112}
S Ll o - vi{ng]
N BN
—_— m

1—3. ; ~

e
\V\
ol e S

Reduction (%)

Fig. 5. Pole intensities and martensite volume of
SUS304 plate cold rolled to 0~90%.
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Fig. 6. {100} pole figures of retained austenite and transformed ferrite in SUS304 plate cold rolled to
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82.5% and annealed for 10's at 500~700°C.
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Fig. 7. 1100} pole figures of austenite in SUS304 plate cold rolled to 82.5% and annealed for 10s

at 800~1100°C.
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Fig. 8. Pole intensities of SUS304 plate cold rolled
to 82.5% and annealed for 10 s at 500~1 100°C.
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Photo. 1. Transmission electron micrographs of SUS304 plate cold rolled to 82.5%, then
annealed as indicated.
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Photo. 2. Transmission electron micrograph and selected area diffraction patterns of SUS304

plate cold rolled to 82.5% and annealed at 700°C.
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Schematic presentation of development of textures in SUS304 plate cold

rolled to 82.5% and annealed for 10 s at 500—1 100°C.
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Fig. 12. Relationship between annealing tempera-

ture and internal stress of SUS304 plate cold
rolled to 82.5%.
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