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Wear Resistance and Corrosion Resistance of Rare Earth CeCl;
Composite Iron Coating
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Abstract: Electroplating technology is often used to repair and remanufacture damaged parts, but the wear resistance and corrosion
resistance need to be further improved. On the basis of electroplating technology, different concentrations of CeCl; compounds (0, 0.5,
1, 1.5 g/L) are added to the plating solution to prepare composite coatings to explore their effects on the performance of
electroplating coatings. The results show that the addition of CeCl; compound in the plating solution will make the iron grains in the
composite coating show better preferred orientation; with the gradual increase of the CeCl; compound concentration in the plating
solution, the microhardness, wear resistance and corrosion resistance of the composite coating are improved. When the concentration
of CeCl; compound in the plating solution is 0.5 g / L, the surface structure of the composite coating is more uniform, the arrangement
of iron grains in the coating is more dense, and its microhardness reaches 611.4 HV, it has the best wear and corrosion resistance. The
research results show that the addition of rare earth CeCl; compounds in the plating solution can greatly improve the corrosion
resistance of the coating and improve the wear resistance of the coating to a certain extent, which provides theoretical guidance for
improving the wear resistance and corrosion resistance of the iron coating in actual production.
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Table 1 Electroplating process parameters

Forward Negative Plating time
Process method voltage / V voltage / V / min
AC activation 4 4 5
pretreatment
AC plating 4 3 15
Asymmetric 4 05 10
communication
Small DQ 4 0 10
electroplating
Large DC 8 0 180

electroplating
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Fig. 1 Surface morphology of the coating under different CeCl; concentration
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Fig. 2 Cross-sectional morphology of the coating under different CeCl; concentration
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Fig. 5 XPS spectra of coatings at different CeCl; concentrations
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Fig. 8 Three-dimensional morphology of coating wear scars at different CeCl; concentrations
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Table 3 Parameter values of polarization curves

Additive amount of

CeCl3 concentration / Potentional / V Current/ (pA +cm™)

(g-L™D
0 -1.027 116
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15 -1.019 129.4
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Table 4 Parameter values of equivalent circuits

Constant

Corzge?t?tli)on / Risistance / Q@ CPET / pF phea}se?n Zr;ggle pF;f;lsot;\t/i/té
0 8.891 488.9 0.678 565.0
0.5 9.828 479.9 0.667 942.3
1 9.839 516.8 0.672 829.4
15 9.384 539.2 0.669 663.2
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