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Fig.1 Sample size of test steels at room temperature: (a) tensile sample and (b) impact sample
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Table 1 Chemical composition of test steels (Wt%)

No. Cr Mo Ni Ti Nb N (0] C Mg Fe
1 25-28 34 1-3.5 0.14 0.21 0.014 0.0044 <0.002 Bal.
2 25-28 34 1-3.5 0.16 0.21 0.015 0.0034 <0.002 0.0002 Bal.
3 25-28 34 1-3.5 0.15 0.19 0.012 0.0029 0.0023 0.0004 Bal.
4 25-28 34 1-3.5 0.19 0.20 0.013 0.0023 0.0022 0.0010 Bal.

K2 AN JA) Mg 2 a4 7 W 4L 41
Fig.2 Macrostructures of test steels with different Mg contents: (a) without Mg, (b) 0.0002%, (c) 0.0004%, and (d) 0.0010%
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Fig.3 Contents of inclusions of test steels
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Fig.4 Inclusion distributions of test steels with different Mg contents: (a) without Mg, (b) 0.0002%, (c) 0.0004%, and (d) 0.001%
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Fig.5 EPMA images and the corresponding EDS analysis results of typical inclusions of test steels with different Mg contents: (a) without Mg,
(b) 0.0002%, (c) 0.0004%, and (d) 0.0010%



« 750 ¢ MAEEME S TR

54 34

K6 AN[F Mg & & iR 5040 H o 2 e 2447) (1) EPMA HE AT EDS JG 2% TH F1 45
Fig.6 EPMA images and EDS element mappings of typical inclusions of test steels with different Mg contents: (a) without Mg, (b) 0.0002%,

(¢) 0.0004%, and (d) 0.0010%
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Fig.7 Yield strength, tensile strength and yield ratio of test steels with
different Mg contents
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Fig.9 Tensile fracture morphologies of test steels with different Mg contents at room temperature: (a, e) without Mg, (b, f) 0.0002%,

(c, g) 0.0004%, and (d, h) 0.0010%
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Fig.10 Dislocation configurations of tensile fracture of test steels with different Mg contents: (a) without Mg, (b) 0.0002%, (c) 0.0004% and

(d) 0.0010%
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Fig.12 Impact fracture morphologies of test steels with different Mg contents at room temperature: (a, e) without Mg, (b, f) 0.0002%,

(c, g) 0.0004%, and (d, h) 0.0010%
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Effect of Mg on Cast Microstructure and Mechanical Properties of S44660 Super Ferritic
Stainless Steel

Fan Wenjie'?, Ning Likui’, Chang Dongxu', Ding Dong’, Li Guanglong', Liu Enze’, Tan Zheng’,
Tong Jian®, Li Haiying’, Zheng Zhi*
(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)
(2. Institute of Metals Research, Chinese Academy of Sciences, Shenyang 110016, China)
(3. The Third Military Representative Office of Air Equipment in Shenyang, Shenyang 110016, China)

Abstract: To study the effect of Mg on super ferritic stainless steel, the content of Mg in S44660 super ferritic stainless steel was adjusted, and
four kinds of test steels without Mg and with Mg additions of 0.0002%, 0.0004% and 0.0010% (mass fraction) were prepared. The effects of Mg
on the cast microstructure and mechanical properties of S44660 super ferritic stainless steel were studied. The results show that the average grain
size of the steel decreases from 1.14 mm to about 0.83 mm after 0.0002% Mg is added, and with the further increase in Mg content to 0.0004%
and 0.0010%, the average grain size decreases to about 0.62 and 0.59 mm. It is confirmed that Mg can refine the grain of S44660 steel. Typical
inclusion type of the S44660 steel is Ti-O-N composite inclusion, while it changes into Ti-O-Al-Mg-N composite inclusion after adding Mg, and
the inclusion content and size decrease at the same time. The yield strength and tensile strength of the steel increase after adding Mg. Therefore,
Mg can improve the impact absorption energy and hardness of S44660 super ferritic stainless steel.
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