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C Si Mn P S Ni

Mn25 0.5~1.0 14.5~15.5 24~26 <20.03 <<0.02 —

Nil8 0.5~1.0 14.5~15.5 0.3~0.8 <<0.03 <<0.02 16~20
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Fig-1 Device of corrosion experiment loading current
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Fig-2 SEM images of high-silicon iron-based alloys with different compositions: (a) Sil5; (b) Mn25; (c¢) Nil8
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Fig-3 Energy spectrum analysis of Points A and B in Fig-2(b)
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Fig-4 Energy spectrum analysis of Points A> B and C in Fig-2(c)
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Fig-5 X diffraction results of the experimental alloys. (a) Sil5; (b) Mn25; (c) Nil8
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Table 2 Test results of the mechanical properties of the experimental

alloys
EEHS P T (Jem ) SP-H)f B (HRC)
sil5 0.73 54.6
Mn25 1.17 44.1
Nil8 5.52 36.2
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Table 3 Corrosion rates of the experimental alloys in 8.5% nitric acid with a current density of 30 A -cm™

2

HEHS AT R g &g bl R g Je§ st )/ JE& PR TR/ mm” JEEHE R (gom Peh )
Mn25 16.68116 16.544 92 23 826.95 7.16261
Sil5 16.656 4 16.62596 23 860.15 1.53866
Nil8 17.22899 17.184 62 23 825.80 2.33607
R4 AHE20%REBPERETEER 0A -on "FEEBRER
Table 4 Corrosion rates of the experimental alloys in 20% sulfuric acid with a current density of 30 A -cm™>
EEHhs JE AT R g JE e R g JE bt /b 5 ok T Y/ mm JEIHE AR/ (gom Peh )
Mn25 16.65192 16.39159 12 839.21 25.85717
Sild 16.68135 16.597 33 12 844.76 8.28835
Nil8 17.0435 16.946 16 12 841.06 9.64112
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A new type of corrosion resistance high silicon iron-base alloy with Ni

LI Jucang"?, CHEN Yinli", WANG Shuying”, ZHAO Aimin", WANG Lina"

1) Research Institute of Metallurgical Engineering University of Science and Technology Beijing: Beijing 100083, China
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ABSTRACT  An austenitic high silicon iron-base alloy with Ni or Mn was devised based on the study on the me-
chanical properties and microstructure of a general high silicon iron-base alloy- The new austenitic high silicon
iron~base alloy with Ni or Mn was designed by means of austenitic stainless steel and the three-element phase
graph of Fe ™ Ni~Si or Fe~MnSi- The microstructure, mechanical properties and corrosion resistance of the al-
loy were investigated by optical microscopy, scanning electron microscopy (SEM ), X~ ray diffraction (XRD),
test equipment of mechanical properties; and test instrument of corrosion- The results show that the base struc-
ture of a general high silicon iron-base alloy is high silicon ferrite, which is mainly the longrange ordered Fe3Si-
FesSi has low temperature brittleness and is the main reason for silicon brittleness- The addition of 18% Ni pro-
duces austenite and causes an impact toughness up to 9-52] «em . which is 7 times higher than a general high
silicon iron-base alloy, while the corrosion resistance is equivalent with a general high silicon iron-base alloy -

KEY WORDS high silicon iron-based alloys; austenite; impact toughness; rate of corrosion



