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Effect of hot rolling deformation on microstructure and mechanical properties of
2507 duplex stainless steel prepared via the aluminothermic reaction

LA Petrqing, SHI Yu, WANG Ke-liang, SHENG Jie, LI Zhengning, ZHOU Xue-yuan

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: The 2507 duplex stainless steel with nano/micro-crystalline structure prepared by the alumino-
thermic reaction was subjected to a rolling treatment at 1 000 °C with 40%, 60% and 80% deformation.
The microstructure of the as-rolled state was investigated by X-ray diffraction (XRD), optical microscopy
(OM), scanning electron microscopy (SEM), and transmission electron microscopy (TEM). The mechan-
ical properties were measured by using a universal tensile testing machine and a Brook field optical hard-
ness measuring instrument respectively. All measured results show that the rolling process makes austen-
ite and ferrite phases elongated along the rolling direction and the transformation of austenite to ferrite
happens in the steel as a result. With increase of rolling deformation, the nanocrystalline size does not
change too much, while volume fraction of the nanocrystalline decreases. The yield strength of the steel is
about 232, 284, 456 MPa, tensile strength is about 533, 577, 582 MPa, hardness is 325, 330, 337 HV, e
longation takes 12.5%, 11.1% and 11.5% when the steel was rolled at 1 000 °C with 40%, 60% and 80%
deformation, respectively.
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Fig.1 XRD patterns of the micro/nano-crystalline struc-
tured 2507 duplex stainless steel with different
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Fig.2 OM microstructure of the micro/nano-crystalline structured 2507 duplex stainless steel with different rolling deformation
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Fig.3 SEM microstructure of the micro/nano-crystalline structured 2507 duplex stainless steel with different rolling deformations
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Fig.4 TEM images of the micro/nano-crystalline structured 2507 duplex stainless steel with 40% rolling deformation at 1 000 C
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Fig.5 TEM images of the micro/nano-crystalline structured 2507 duplex stainless steel with 60 % rolling deformation at 1 000 C
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Fig.6 TEM images of the micro/nano-crystalline structured 2507 duplex stainless steel with 80% rolling deformation at 1 000 C
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