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High- temperature Microstructure and Mechanical Performance
of As—cast 2205 Duplex Stainless Steel

Li Yan'? Du Zhongze' Hu Kuntai’

(1. School of Metallurgy Engineering Xi’ an University of Architecture & Technology Xi”an 710055 Shanxi China; 2.
Continuous Casting Center Central Iron and Steel Research Institute Beijing 100081 China)

Abstract: High-temperature short-time tensile test of as-cast 2205 duplex stainless steel was performed
and the variation of tensile strength and percentage reduction in area of the specimen at different tempera—
tures was analyzed. The high-temperature microstructures and fracture morphologies were observed at
1300 C 1050 °C 950 °C and 850 “C. The test results showed that duplex stainless steel exhibited good
plasticity at 1 150 ~1 350 °C. Softening was inhibited due to high strain rate at 1 000 ~1 100 °C  resul-
ting in a brittleness temperature range [ present in the duplex stainless steel. In addition crack propa—
gated further due to loose and fine precipitation of the specimen. Presence of brittleness temperature
range Il was the result of grain boundary embrittlement mainly caused by the nitride and carbonitride
etc. precipitated at austenitic grain boundaries.
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Table 1 Major chemical compositions of 2205 duplex |
stainless steel % _ I SR
C Si Mn P S Cc Ni Mo Cu Ti As N el
0.024 0.55 1.21 0.018 0.002 22.74 5.52 3.29 0.11 0.02 0.01 0.19
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Fig. 4 Fracture morphology at 1 050 °C
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Fig. 5 Fracture morphology at 950 C
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Fig. 6 Fracture morphology at 850 °C

I 2205 80%
AIN °
0 AIN 3) 1 100 C
I o
o 1 000 ~1 100 C
. 1050 C
1) 1x107%/s 2205
T ~750 C 3 T, o

~1360 C I <1100 ~1 020 C 4) 2205 I}
I <900 ~ 750 C 1| o N

2) 1150 ~1 350 C °
1 Wu Yingjie Shen Peng Yan Haitao. The domestic and foreign research progress of duplex stainless steel J . Science and

Technology Innovation Herald 2010 28:41.

( . J. 2010 28:41.)
2 Cai Kaike Dang Zijiu. The high temperature mechanical properties collections of as — cast steel J . Journal of Beijing Univer—

sity of Science and Technology 1993( supplement 2) :38 —52.

( . J . 1993 ( 2) 138 -52.)
3 Mintz B. The Influence of composition on the hot ductility of steels and to the problem of transverse cracking J . ISIJ Int.

1999 39(9) : 833 -855.
4 Faramarz Z Yue S. The effect of boron on hot ductility of Nb-microalloyed steels J .ISIJ Int. 2006 46 (4): 591 —598.
5  Wang Wenxue Liu Cailing Wang Yu et al. Study on character at high temperature and requirement of mold fluxes for 2Crl13

stainless steel J . Iron Steel Vanadium Titanium 2008 29( 1) : 61 —65.

( 2013 I 2008 29( 1) : 61 —65.)
6 Suzuki H G Nishimura S Imanura J and Nakamura Y. Embrittlement of steels occurring in the temperature range from 1000 to

600 °C J .ISIJ. 1984 24:169 -1717.



