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Recrystallization with «’—y Reverse Transformation and
High Temperature Deformation on Single Phase Stainless Steel SUS304

Masahito Katon and Yasunori Torisaka

Synopsis

: Static recrystallization kinetics and high temperature deformation properties of austenitic stainless steel SUS304 (AISI

304) have been investigated. It was established that the grain size of reversely transformed (a’—y) and statically
recrystallized microstructures varied directly with the volume of initial martensite phase which was induced by cold
working. It was concluded that such recrystallization processes with reverse transformation could be divided into four

stages.

Tensile tests in this alloy sheets with initial grain sizes of about 1.04m have been conducted at different temperatures,
below the static recrystallization temperature, and at strain rates ranging from 3.0X107° to 1.0 X1072s~!. The elongation
to failure exceeded 300pct and strain-rate sensitivity index (m) of about 0.4 were obtained at a test temperature of 998K

at an initial strain rate of 3.0X107°.
investigated in this material.

The influence of high temperature deformation on grain coarsening has also been
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Table 1. Chemical composition (wt.%).

C Si | Mn | P | S Ni | Cr | Fe
0.05 0.47 1.19 | 0.026 l 0.004 | 8.30 18.20 bal.
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Fig. 1. Size of specimen for tensile test (mm).
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Fig. 2. Changes in martensite content at several
annealing temperatures.
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Fig. 3. Changes in hardness at several annealing
temperatures.
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Fig. 4. Optical microstructures of SUS304 annealed

at indicated temperatures for 3600s after
909 cold rolling.
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Fig. 5. Arrhenius plot for the end of first decrease
of martensite contents.
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Fig. 6. Grain size of austenite on annealing temper-
ature.

BRIITRBEI»REVETTAIE»0, ZOBKT
RS SRDEIT L, OB GO KIC L Y, FH
Da’MHPRINL TV ERTHE EHELOLNE, 2D,
aFeE VR LTDTHA 5,

EA OO, RFEXIZLEAEE 2 VI8Cr- 9 Nifliz D
T, 923KTIX S EEHIIEEITHEIT L, »fHOER L 2

N RS TEITTAIEEPHOLIIL TV %, AE
B3 2 RS T D aFeBRDPE DI I OBR LA
T 5,

ERPEIVTIE, yH OSSR ATER Rz L SR b 5 2
Ep G, ORI, 2REHESEBUCHLTSLOLE
bna Thbtb, Fxlf MTDaMHDIHEKD %waﬁﬁ&iﬁ@
FYF—L LTHIS, #EERPSEHSICIERELIDOTDH
535, FDEE, 1273KX3600sDBE 2 LIZR OB &5
2, —IBOMERBRLYTRE ORI Lo L o TEN B,

PlbEd 6, fESbid i b /N3 k283, o'/y 2D
RETIREE I OMK TR, yHATIREBREIIIOKRTRTDS 5
LTINS Fig 6 I3HEREIC X 5y HOE kIR
Belg 3 LIREE LR L TRLI O DTH B, FHEY, Bk
MO TEIZF Y 5 yHOFESBRIFLLNSL, 1um
PRELTHEH->TC3, 272, BBIIOKRTHRIZIZ VT
AR L ym e, FEFCBMTDH 5,

D& 5ISUS3MAT I, I T % 56 Ui L o' tH %
AR S, WU LSM TR T L, BB AR EE T

AR OLNAE I LV DY S

3.2 BHiRSIERYEH

3. 1T~ FHAESLFFNOERED 6, WIRGIR Y 121390
% T LT, 973K X 3600sDBE: 2 LM L 728kt 2 A
720 Z DEERF IR RICERBEIIO®BMCAY L, aFeR
DRLHIRIEHRT L, yEME L5712 DTDH 5, KismbiE
121.04mTH %,

Fig. 7 3 & RERIEE 2 31 5 &MU %, Fig. 8 WEHIEN
PRTE-ZMED by P — 2 TRD, 208N T AE
BLMLTFay bLbDTHE, WTFNROEELEV
Th, OTAEEI /PSS 2R ESMEERS (LM
PR T, 2LT, &M ZDMEIRKEL, 2006 %48 2
LD KEL DY, KL, 300%BF B bDLDH 5,
Fig. 9 RO T ABEREEZPHC, mEXRELIZLDTD



W 252

$% & §@Vol. 80(1994) No. 3

B. mifid 20 L FEEOHEmEPRL, 101 FO 0T
BAEETIH0AREBL DD 5,

3001 T ' '923K
200 r .
100} O\omoﬂ N
of b ]
L 300 948K
~ 200_» |
& 100F O\00\@O ]
S O
LN AL B A AL B Hi
5 300r 973K ]
w0 200} .
c L
S 100} ]
ol 4
o O |
_, 300f . .
g 200} ]
[ 108_’ ]
300F G 1023K T
200 r .
100+ _
0 P | e | Lol
10°° 10°* 10°¢ 10°2
Strain rate, é /s™!
Fig. 7. Effect of testing temperature and strain rate

on the total elongation in SUS304 with 1.0
um diameter grain size.
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Fig. 9. Variation in strain-rate sensitivity index of

SUS304 with 1.0 zm diameter grain size.
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