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Superplastic Behaviour of §/7 Duplex Stainless Steel

Yasunori TORISAKA, Toshio SUZUKI, Yasushi WATANABE and Matsuo MIYAGAWA

Synopsis:

A § -ferrite/7 -austenite duplex stainless steel was recrystallized by rolling at 673 K and subsequent
annealing. The superplastic behaviour of alloy sheets prepared by above processing has been investigated in
the temperature range from 1123 to 1 273 K and over a range of strain rates 4.2X107% to 2.0X 1072571,

The In o vs. In ¢ curves were obtained and it was shown that the conditions obtaining the maximum
strain-rate sensitivity index m changed from the constant strain rate at temperatures above 1 223 K to the
constant flow stress below 1 223 K, so that the In ¢ vs. In £ curves were possible to divide into six regions

according to the deformation behaviour.
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Table 1. Chemical composition of & / 7 duplex
stainless steel (wt%) . -

C Si Mn Ni Cr Mo N

0.012 0.74 0.70 6.30 25.00 3.30 0.10
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Fig. 1. Size of specimen for superplastic test.
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Fig. 2. Effect of annealing temperature on the hardness at
room temperature.
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Fig. 3. Effect of annealing temperature on amount of
ferrite in 8/7 duplex stainless steel rolled with various
reductions.
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Fig. 4. Effect of annealing temperature on amount of ¥+
6 in & /7 duplex stainless steel rolled with various
reductions.
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Photo. 2, Optical * microstructures
after rolled with various reductions
and subsequent recrystallized.

Photo. 3. Optical microstructures after rolled with various reductions and subsequent
annealed (1 073 K X 3600s).
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Fig. 5. The relation between total elogation and reduction
of area obtained by superplastic testing.
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Fig. 8. Variation in m obtained from Fig. 6 with .strain
rate.
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Fig. 9. Transition point (p) obtained from investigation for
superplastic 6/7 duplex stainless steel sheet.

—CBEMN T, Y- 2 REIEH OB (no) @
OFHHEEONH (In &) AT B2 LIMARIE ST %
ET5Ze00, ZOWMBOAR, ¥hbb miEidh s
CHOSERMME =Z> DEBICTEIL, m ERAKDHE
B, $4bbBREMRERBEZHEKI T2 L%,

Fig. 9 (33UBRIRE T3 L, m ERADLEN % 0¥ A2t
B, BXOVY—27HBISHTRLAZBDTH S, ",
@FiE Fig. 6, $%4bbH 673K, 80% JFH—~1273 KX
3600s BiZe ¥ LM R, OHGIB D -0 F72 72
Fig.7, ¥ %4 b Photo. 1 (/R L7 673K, 80% 4t
—1223KX3600s B2 3 LMOKRTH A, FiETik
FAZIERTo K H 12, 1223K 2 BICKIE D & SiRIC R ER
BEFEITTHIZ2oN T, mERKOEEIH 56 MPa
(5.7kgf/ mm?) O ¥— 7 HEIEH—EH S, #1037
DO HREE—FIZ L TBDIL, HETIR
1223K %352 #) 86 MPa (8.8 kgf/mm?) O ¥ — 7 B
N—»5, H3X1073% ' DT AEE FICEL
LTWwaIeEdlbrrs(UT, HPPELERLE LT
). ‘

FITEESIE, KN LD % 1 K0 S
IR, O, MR TA0TIZARL, BroBREcs
5 ERREE SR, SEILI] 2 F DA E A HEIZ 0I5
HHETHAH Z L 2HIR L LT, Fig. 10 IZRTA2D

— 106 —



.

8/ AT ¥ L ASO MBI E) 339

10°

F Region X
=
© - Region¥ 1223K
a. 2
= 10 —
[ -
w -
n
o Region I
< |
-1 1
5 10" —
o Region I
‘00 1 JIIJ_Llll 1 1 |J|lllll L1 L1l
10° 0 107 107 07

Strain rate , £ /s

Fig. 10. A schematic diagram summarizing the important
features of the mechanical properties of superplastic &/7
duplex stainless steel sheet.
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Fig. 11. The relationship between In £ and 1/ T at constant
stress.
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Fig. 12. The relationship between In ¢ and 1/ T at constant
strain rate.
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