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Effect of Mo Content on Microstructure and Properties of Self-fusible Iron
Base Alloys
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Abstract: In order to improve the high temperature wear-corrosion resistance of 3161 submerged roll of aluminum
plated zinc plate production unit, Fe60 coating and four kinds of Fe60 composite coatings containing Mo(mass
fraction 2.5%, 5.0%, 7.5%, 10.0%) were prepared on the surface of 316L matrix by laser cladding technology. The
phase, microstructure, mechanical properties, frictional properties and corrosion properties of different coatings were
characterized to explore the effect of Mo content on the microstructure and properties of Fe60 coatings. The results
show that the hard phase Fe,;Mo,; is precipitated with Mo coating. Mo has an effect on the grain size and
microstructure defects of Fe60 coating, with the increase of Mo content, the grain size and microstructure defects of
Fe60 coating decrease first and then increase, and w(Mo)=5.0% has the smallest grain size and no microstructure
defects. Compared with Fe60, the hardness of the coating containing Mo decreases, while the wear resistance of the
coating increases. With the increase of Mo content, the wear resistance of the coating increases first and then
decreases, and w(Mo0)=5.0% has the lowest wear loss. Compared with Fe60 coating, the corrosion resistance of the
coating containing Mo is improved, with the increase of Mo content, the corrosion rate of the coating decreases, but
when the Mo mass fraction exceeds 5%, the corrosion resistance of the coating decreases.
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Tab.1 Main chemical composition of 316L stainless steel and Fe60 powder w/%
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316L R 16~18 10~14 — 2~3 <1.0 <2.0 <0.03 <0.045 <0.03
Fe60 AR 16~18 9~12 3.8~4.2 — 1~2 — 0.8~1.2 — —
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Fig. 1 SEM images of Fe60 alloy powder and elemental Mo powder
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Fig. 2 XRD patterns of 5 kinds of coating test blocks
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Fig. 5 Hardness curves and average hardness histograms of 5 kinds of coating test blocks
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Fig. 7 Average friction coefficient and weight loss of each
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Tab.2 Corrosion test results of substrate and different coatings
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3 4ig
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Tiif JE5 1 359 $2 T, Bl Mo F5 f 19 38 im VA J22 it s 4
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%7 Fe60 72 BE AR FAY 1/3, X T8 Ko kil
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