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Fig. 1 Schematic diagram of step sample size
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Fig. 2 Microstructure of as—cast samples with different thickness
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Fig. 3 EBSD characteristic diagram of samples after tempering
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Fig. 4 XRD patterns of the samples after tempering
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Fig. 5 Structure of directional solidification at different pull-down speed
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Fig. 6 EBSD characteristic diagram at different pull-down speed
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Fig. 8 Content of alloy elements in different positions
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Table 1 Mechanical properties of samples with different as-
cast microstructure
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Effect of Original As-Cast Microstructure on Reverse Austenite Formation
of Cr13Ni4Mo Steel

LI Ke—qing, LIU Bo—chi, LI Qing—chun, ZHAO Shuai, CHEN Shu-ying

(School of Materials Science and Engineering, Liaoning University of Technology, Jinzhou 121001, Liaoning, China)

Abstract:

Scanning electron microscopy (SEM), X-ray diffraction analyzer (XRD) and electron backscattering diffraction
(EBSD) were used to investigate the effect of the original as-cast structure on the formation of reverse austenite
during tempering of Cr13Ni4Mo martensitic stainless steel. The stepped castings with the thickness of 40 mm, 60
mm and 80 mm were poured to obtain the original equiaxed crystal structure with different solidification rates. After
normalizing and twice tempering treatment, the reverse austenite content in the structure increased with the decrease
of the casting thickness, and the tensile strength and elongation of Cr13Ni4Mo steel increased. By the method
of directional solidification, the original columnar crystal was obtained by changing the pull-down velocity
to 1 um/s, 5 pm/s and 50 um/s. The results showed that with the increase of pull-down velocity, the columnar
crystal was refined, the reverse austenite content increased, and the tensile strength and strong plastic deposition of
Cr13Ni4Mo steel increased. The improvement of mechanical properties of Cr13Ni4Mo steel was due to the double
effect of fine grain strengthening and reverse austenite TRIP effect.
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low-carbon martensitic stainless steel; reverse austenite; original as-cast organization; directional solidification
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