5
10 A SPECIAL STEEL

FARBRENEAAREN S2750 AT HITAHRALRRET

X #7 FAL FEP ZxR
(1 AT RSP 5 TR, KR 030024;2 LT RS RBA A RA FABA L, K 030003)

# E 383 Gleeble-3800 AEHELBHIR T HAME IR FHEHN S32750 (/% 0. 017C, 0. 535i,0. 93Mn,
0.023P,0.001S,25. 58Cr,7. 00Ni ,4. 03Mo,0. 28N) ZEASTH IR BE 49 950 ~ 1200 °C WAS K 0. 1 ~25/s E M H 1
T HRERATHSHRRENR, LRI, BETMAFHMN 532750 MATAT H 22T B H AR
Eud R, 7950 ~1050 C.0.1 /s ZEFRT, MATHMERRAL “JSBMF & H94E ; HATHIRAE N 1100 ~ 1200 T
RIAREARA 10 /3,25 /s B, FAE 4 N AV Sh A LA SRIAE . X HAMMARHAITME LA, KRB AL TR &
R ASHAFE & R 950 T 1200 CREAAZNERRYN, IEREDSEE, FEREDNS
P&, TIFE 1050 CHY,ZRAE R MBK /MIEEET (0.1 /5) TRESEEE, KMEERT (10 /5) &
EFEEE o

XREA BEIMEAREN 32750 ENAE-EN AL SHEEE IFHER

Hot Deformation and Microstructure Evolution of As-Cast
Super Duplex Stainless Steel S32750

Wu Min"?,Li Jianchun’ ,Li Guoping” and Wei Yinghui'
(1 College of Materials Science and Engineering, Taiyuan University of Technology , Taiynan 030024 ;
2 Technical Center,Shanxi Taigang Stainless Steel Co Ltd, Taiyuan 030003 )

Abstract The hot deformation and microstructure evolution of as-cast S32750 super duplex stainless steel (/% :
0.017C,0.538i,0.93Mn,0. 023P,0. 001S,25. 58Cr,7. 00Ni, 4. 03Mo,0. 28N ) are investigated at different temperatures
(950 ~1 200 °C) ,strain rates (0.1 ~25 /s) and strain (1) by Gleeble-3800 thermo-mechanical simulator. The results
shows that the hot deformation behavior of S32750 was considerably affected by temperature and strain rate. The flow curves
exhibit particularly yield-point-elongation-like effect at temperatures of 950 ~ 1 050 °C ‘and strain rate of 0. 1 /s, which is
characterized by a non-strengthening plateau during the initial stages of plastic deformation. The flow curves show the dy-
namic recrystallization characteristic at temperatures of 1 100 ~1 200 C or at strain rates 10 /5,25 /s. It is found that dy-
namic recrystallization occurs in ferrite at different deformation conditions. Whereas austenite undergoes dynamic recovery at
950°C and dynamic recrystallization at 1 200 °C ,and the strain rate has a minimal effect on the microstructure evolution of
austenite ; when the deformation temperature is 1 050 °C ,the strain rate plays an important role in the softening process, the
austenite undergoes dynamic recovery at strain rate of 0. 1/s and dynamic recrystallization at 10 /s.

Material Index Super Duplex Stainless Steel S32750, True Strain-True Stress Curves, Dynamic Recovery, Dynamic
Recrystallization
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Fig.1 Microstructure of as-cast duplex stainless steel S32750
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Table 1 Chemical composition of S32750 super duplex
stainless steel /%
C Si Mn P S Cr Ni Mo N
0.017 0.53 0.93 0.023 0.001 25.58 7.00 4.03 0.28
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Fig.2 Schematic diagram of sampling position of as-casting su-
per duplex stainless steel S32750
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Fig.3 Effect of deformation conditions on true siress-strain curves of steel $32750

B4 (a) £=0.1/5,950C,e=1, (b)e=0.1/5,1050 C,e=1, (¢)e=0.1/5,1200C,s=1,(d)e=10/s,1050 C,e=1,
(e) £=25/5,1200 C,e =1 2R} S32750 SHILELR

Fig.4 Microstructure of steel $32750 with hot deformation (a) & =0.1/s, 950 C,e=1, (b)£=0.1/5,1050 C,e =1, (c)e =

0.1/5,1200 C,e=1(d) £=10/5,1050 C,e=1, (e) £=25/5,1200 C,e=1
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Fig.5 TEM micrographs (a) and electtron bakscattering diffraction graph (b) of ferrite and austenite in deformed steel $32750 (& =
0.1 /5,950 C,e=1)
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Fig.6 TEM micrographs (a) and electron backscattering diffration graph (b) of ferrite and austenite deformed steel $32750 &£ =0.1 /s,
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Table 2 Improvement of hot-rolled processing parameters
PETE RBE/C MAEE/C ETR/% KHLBE/C

E ) 1200 1150 20 850
HtkE 1250 1200 30 950

E7 JBEE6.0 mm i S32750 HESLEIR
Fig.7 Steel 832750 continuous hot-rolled plate coil with thick-
ness of 6.0 mm
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