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Effect of Phase Composition on High Temperature Plasticity
for Duplex Stainless Steel

Jae-Ho Choi, Byung-Hak Choe and Seung-Eon Kim

Abstract
The high temperature mechanical behaviour of duplex stainless steels was examined. The relation-
ship between the dynamic recrystallization substructures and the flow behaviour was analyzed in
detail, and the mechanisms of dynamic recrystallization were also discussed. The formation of disloca-
tion cells and subgrain structures is of great significance to the understanding of high temperature

deformation.
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Duplex Stainless Steel®} dWslo} & 12 24WE A%

Table 1 Chemical composition of DSS (wt%)

C Si Mn P S Ni

Cr Mo Cu Al N Fe

0.026 0.006

0.021 | 0.178 | bal.

Fig. 1 Solution treated microstructure of DSS (x50)
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Table 2 Heat Treatments of H and HC Specimens
(H:Hot rolled state, HC:Hot and Cold rolled state)

No. Temperature (K)| Time (hour)
1 1073 3
2 1073 5
3 1173 3
4 1173 5
5 1573 1

Fig. 2 Optical micrograph of HCS (x100)
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Fig. 3 The flow curves of HC2 and HCS specimens
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Fig. 4 Relative relaxed stress vers. time
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Table 3 Data from stress relaxation tests on HC2 and HCS specimens (s. Fig. 3)

Ne- (A;Poa) o:/0 " (lojp/()sec) (10*‘;:; I mol) (10(501./‘/;101)
R1 144.7 0.31 5.15 6.95 2.56 3.70
RZ 188.9 0.26 5.31 10.3 2.04 3.85
R3 183.2 0.20 5.88 108 2.37 434
R4 28.38 0.20 5.91 12.8 176 499
R5 34,59 0.21 6.53 23.1 16.3 5.64
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Fig. 6 (a) Effect of the amount of austenite on peak stress
(b) Effect of the amount of austenite on peak strain
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Fig. 7 Strain controlled test on copper polycrystal at 613K
(a) stress vers. time
(b) diameter vers. time
(c) J(R) vers. time
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Fig. 8 (a) The flow curve of Ni polycrystal
(b) The flow curve of Ni polycrystal with reduced
cross section
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