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Table 1 Nominal composition of three corrosion

resistant alloys W /%
s Ni Cr Mo Nb N Si Fe
1Si 30 35 6.5 1 0.25 1 b
2Si 30 35 6.5 1 0.25 2 At
3Si 30 35 6.5 1 0.25 3 i
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Fig. 1 XRD diffraction patterns of three alloys
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Fig. 2 High-magnification morphology of alloy 1Si
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Fig. 3 Microstructure of three alloys with different Si contents
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Fig. 4 Change of Rockwell hardness of alloys with Si content
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Fig. 5 Potential polarization curves of three alloys in 10%
sulfuric acid solution

R2 AEEIHEBERRPHELFESE
Table 2 Electrochemical parameters of three alloys in
10% sulfuric acid solution

G4 EoondmV i LA+ CM?
1Si -283.4 36.99
2Si -150.9 0.08
3Si -65.9 0.03
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Fig. 6 Electrochemical impedance of three alloys in 10% sulfuric acid solution
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Effect of Silicon Content on Microstructure and Corrosion Resistance of a
Corrosion Resistant Alloy
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ling®®, ZHOU Yi-zhou*®
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Technology Co., Ltd., Jingjiang 214536, Jiangsu, China; 3. Institute of Metal Research, Chinese Academy of Sciences,
Shenyang 110016, Liaoning, China)

Abstract:

Three Si-containing wear-resistant and corrosion-resistant alloys 30Ni-35Cr-6.5Mo-1Nb-0.25N-xSi(x=1, 2, 3)-
Fe, named 1Si, 2Si, 3Si, were designed and melted. SEM, XRD, hardness test and electrochemical test were
conducted to study the microstructure and properties of the three alloys. The results show that the three alloys
have a dual-phase structure of y-phase and o-Cr5NisSi,, and the proportion of o-Cr;3NisSi, phase gradually
increases with increasing silicon content; the Rockwell hardness HRC of the alloys also gradually increases.
Potential polarization curves and electrochemical impedance spectroscopy results show that the 3Si alloy has
the best corrosion resistance in 10% H,SO, solution, while the 1Si alloy has the worst corrosion resistance.
The increase in hardness and corrosion resistance of alloys is mainly due to the increase in ¢ phase ratio.
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