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High-Temperature Mechanical Properties and Structure Feature
of a New Heat-Resistance Austenite Stainless Steel 305B

Wang Mingtao and Bai Jingang
( Technology Center, Taigang Stainless Steel Co Ltd, Taiyuan 030003 )

Abstract The test steel 305B (/% . 0. 048C, 3.325i, 1.34Mn, 19.46Cr, 13. 32Ni, 0.46Nb), steel 304 (/% :
0. 050C, 0.30Si, 0.90Mn, 18.05Cr, 9.23Ni) and steel 310S (/% . 0. 051C, 0.44Si, 1. 17Mn, 25.36Cr, 21. 32Ni)
are melted by a 200 kg vacuum induction furnace. The high-temperature mechanical properties at 500 ~ 1000 C of test
steels, and quenched structure of steel 305B are studied by using Gleeble-3800 thermo-simulation machine, optical micro-
scope and transmission electron microscope, and the equilibrium phase diagram with 15% ~25% Cr for steel 305B is ob-
tained by using Thermo-calc software. Results show that at 500 ~ 1 000 °C the yield strength of steel 305B (261 MPa at
500 °C, 45 MPa at 1 000 °C) is high than that of steel 304 and steel 310S, and the tensile strength of steel 305B (536
MPa at 500 °C, 75 MPa at 1 000 C)) is close to that of steel 310S and far more higher than that of steel 304, the NbC pre-
cipitate phase in steel 305B leads to it has higher strength at elevated temperature; the reduction of area of steel 305B at el-
evated temperature is higher than that of steel 310S and lower than that of steel 304.
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Table 1 Chemical composition of Test steels / %
e C Si Mn P S Cr Ni Nb
305B 0.048 3.32 1.34 0.019 0.002 19.46 13.32 0.46

304 0.050 0.30 0.90 0.020 0.001 18.05 9.23 -
310S 0.051 0.44 1.17 0.019 0.002 25.36 21.32 -
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Fig.2  Morphology of structure in steel 305B at 900 °C; (a) grain of austenite; (b) ferrite; (c) ferrite, energy dispersive X-ray spectrum
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Fig.3 Morphology of NbC precipitates phase in steel 305B at
900 °C and energy dispersive X-ray spectrum
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Fig.4 Yield strength (a), tensile strength (b) and reduction of area (c) of steel 3058, steel 304 and steel 310S at elevated temperature
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