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Nickel Ferrite Coatings on Steel for DC Ground Electrode
Prepared by Plasma Spraying Process

ZHU Zhi-xiang' , HAN Yu', CHEN Xin', MA Zhuang®, LIU Yan-bo?
(1. Department of Electrical Engineer and New Material Application, China Electric Power Research Institute,
Beijing 100192; 2. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing
100081)

Abstract: To improve the corrosion-resistance of traditional steel DC ground electrode, pure NiFe, O, pow-
ders were synthesized by solid state reaction. Via the powder granulation by grain aggregation and crushing,
the NiFe, O, ferrite coatings were prepared on the steel substrate through plasma spraying technology. The
phase and microstructure of the coating were investigated by fileld emission scanning electron (FESEM) , met-
allographic microscopy and X-ray diffraction (XRD) . while the physical and electrical properties of the coating
were measured by bonding strength, resistivity and DC electrolysis tests. The results showed that the mean
adhesion strength of the coating was 21. 8 MPa, and the average resistivity of NiFe, O, coating was about 3. 60
X107 %Q * cm, as well as the electrolysis corrosion rate was about 1. 86 g/(A « a), which could satisfy the
performance needs of DC ground electrode materials. This study also indicates the feasibility of corrosion—re-
sistant ferrite coating preparation using plasma spraying technology.
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Table 1 Plasma spraying process parameters

Ar He Powder  Spraying
Current
A flowrate flowrate feedrate distance
J(L+min ') /(L+*min ')/ (g/min) / mm
880 38 19 12 75
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Fig. 1 FESEM images of granulated powders and coatings
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(a) Polished cross-section  (b) Local cross-section
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Fig. 2 Cross— sectional microstructure of the NiFe, O, coatings
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Fig. 3 XRD patterns of prepared powders and coatings
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Fig. 4 EDAX analyses of granulated NiFe, O, powders and

prepared coatings
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Table 2 Adhesion strength of the prepared NiFe, O, coatings

Specimen Tensile load Bonding strength Average value )
Annotations
number /kN /MPa /MPa
95% area of coating cracks along the interface, the
A-1 10. 5 20.0
other cracks inside
A-2 10. 3 19.6 21. The whole coating cracks along the interface
95% area of coating cracks along the interface, the
A-3 13.6 25.8

other cracks inside

% 3 £BEFBS NiFe,0, R ERBHEZE
Table 3 Resistivity of prepared NiFe, O, coatings by plas-

ma spaying process

Specimen  Resistance Resistivity Average
number / Q / (Q+ cm) / (Q -+ cm)
A-1 13.150  3.48X107*
A-2 13.411  3.55X10°* ~3.60X10*
A-3 14.203  3.76X10°*
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