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Table 1 Chemical composition of high Si-Mo ductile irons Wg /%
BRERA 4 c Si Mo Mn P S Mg Cr \Y, Fe
Si-Mo 3.35 433 1.109 0.251 0.015 0.012 0.031
Si-Mo-Cr 3.37 4.36 1.139 0.249 0.015 0.012 0.039 0.473 pon
Si-Mo-V 3.35 4.33 1.147 0.255 0.015 0.011 0.037 0.33
Si-Mo-Cr-V 3.29 4.29 1.121 0.253 0.015 0.011 0.033 0.43 0.36
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Table 2 Microstructure and mechanical properties of as-cast high Si-Mo ductile irons

BB A BRIEGON EEREY (4 -mm?) BRRGUN BOBMEUR%  HIRERER/MPa fKRA% A R EHBW

Si-Mo 2 126 7 15.20 617 6.5 219
Si-Mo-Cr 2 104 6 28.81 667 1.0 306
Si-Mo-V 2 121 7 2.93 715 1.2 234

Si-Mo-Cr-V 2 119 7 9.84 672 11 229
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Fig. 4 Microstructure of four alloys oxidized at high temperature for 50 h
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Fig. 5 Distribution of elements in oxide layer of high Si-Mo ductile iron after high temperature oxidation of 50 h
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Fig. 6 The corresponding EDS spectra of high Si-Mo ductile iron after high temperature oxidation of 50 h
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Fig. 7 The corresponding EDS spectra of high Si-Mo ductile iron with Cr after high temperature oxidation of 50 h
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Fig. 9 The corresponding EDS spectra of high Si-Mo ductile iron with Cr and V after high temperature oxidation of 50 h
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Effects of Vanadium and Chromium Elements on Oxidation Resistance of
High Si-Mo Ductile Iron

HAN Fei', XU Jin—feng', WU Xiao-ming', ZHU Ming®, GAO Jun®
(1. School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, Shaanxi, China; 2. Jiangsu
Pump Duowei Co., Ltd., Dafeng 224115, Jiangsu, China)

Abstract:

The effect of single addition and compound addition of chromium and vanadium on the oxidation resistance of
high-silicon-molybdenum ductile iron was studied by the weight gain method. The results showed an increase
in the gained weight per unit area with the prolongation of exposure time of alloy during the process of high
temperature oxidation. This is because SiO, film and Cr,0, film formed due to the oxidation of Si and Cr
elements were good barriers to the invasion of oxidizing gas. However, the addition of V element weakened
the oxidation resistance of Cr element. At the same time, there was a poor-carbon layer between the oxide
layer and the base material matrix area of the alloy. The comparative analysis shows that the single addition of
Cr element is the best to improve the oxidation resistance of high-silicon-molybdenum ductile iron.
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