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Formation mechanism and microstructure of
Fe-based large area coating produced by plasma jet surface metallurgy
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Abstract: By plasma jet surface metallurgy technology, Fe-based large area coating was produced on the low carbon
steel through multiple channel overlap method. Based on the characteristic of the formation mechanism, the variation
rules of overlapping rate and coating thickness were investigated. The phase compositions, microstructures and
performance of the coatings were analyzed by scanning electron microscope, X-ray diffractometer, optical microscope,
microhardness tester and wear tester. The results show that excellent bonding between the coating and carbon steel
substrate is ensured by the strong metallurgical interface, and the coating is uniform, continuous and almost defect-free,
3 mm in thickness. The microstructure of the coating is mainly composed of y-(Fe,Ni) dendrite, M,;Cs, CrB and TiC
ceramic particle which is synthesized in-situ. Because of the particulate reinforced, dispersion strengthening and
refinement strengthening, the microhardness and wear resistant of Fe-based coating can be enhanced.
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Fig. 1 Principle of forming system
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Fig. 2 Coating forming schemes at suitable overlapping rate
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Table 1 Overlapping rate at different thicknesses of coatings
h/mm 5 4 3 2 1
n/% 22 26 29 32 33
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Fig. 3 Large area wear-resisting coating
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Fig. 4 Transverse section of overlap coating

>
> o

e— y-(Fe, Nl)
£ — MG
a— TiC

+— CiB

20 30 40 50 60 70 80 90
20/(°)
E5 =K XRD ik
Fig. 5 XRD pattern of coating
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Fig. 6 Microstructures of coating: (a) Bottom; (b) Middle

portion; (c) Upper section
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Fig. 7 Microhardness of coatings
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Table 2 Roughness of worn surface (mm)

Material R, Ry Ry S Sm
Coating  0.423 3.328 3210 0.0038 0.0109
16Mn 2.246 15.621 15.671 0.0045 0.0360
12
(b)

Fig. 8 Roughness of worn surface: (a) Composite coating; (b) 16Mn steel
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Fig. 9 Morphologies of worn surface of different samples: (a) Coating; (b) 16Mn steel
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