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Preparation and Characterization of Lij sFe, O, Coatings by Plasma Spraying Process

ZHU Zhi-xiang', HAN Yu', CHEN Xin', MA Zhuang®, YANG Chang-long®, ZHANG Hong-yu’
(1. a. State Key Lab of Advanced Power Transmission Technology, b. Institute of New Electrical Materials, Global Energy In-
terconnection Research Institute, Beijing 102211; 2. School of Materials Science and Engineering, Beijing Institute of Tech-
nology, Beijing 100081; 3. State Grid Liaoning Electric Power Supply Co. Ltd., Shenyang 110004)

Abstract: High temperature solid state calcination, spray granulation and thermal treatment were employed to synthesize pure
Lij sFe, 504 powders with Li,CO; and Fe,O; powders as raw materials. The Li, sFe, 50, ferrite coatings were prepared on the
steel substrate via the plasma spraying technology. The phase and microstructure, physical and electrical properties, as well as
corrosion resistance were studied. The results show that the surface of the coatings is dense and uniform with an average
porosity of 4.1%. Additionally, the mean adhesion strength of the coating is 27.6 MPa, the resistivity of Li, sFe, sO, coating is
about 2.14x10” Q-m, and the electrochemical corrosion rate is about 0.003 7 mm/a in the 3.5% NaCl solution medium. The
high-quality coatings can meet the requirements of corrosion resistance and conductivity for the grounding materials, which
can be used as an effective protection measurement for the traditional steel grounding materials.
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Table | Mixture ratio of the spray granulation slurry

Ingredients Li, sFe, 504 powders Binder Dispersant

w/! % 45 0.225 54.775
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Table 2 Parameters of the spray granulation process

Parameters Values
Inlet temperature/'C 250-260
Outlet temperature/C 85-95
Creeping pump frequency/Hz 40
Atomizing disc frequency/Hz 35
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Table 3 Parameters of the plasma spraying process

Parameters Values
Current/A 900
Ar flow rate/(L-min™) 80
He flow rate/(L-min™) 45
Power feedrate/(g-min™) 15
Spraying distance/mm 75

1.3 Ko
K HIFLA-1 70 2 AU /R = T &L sFe, 504
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Fig.1 Morphologies of the powders before and after heat treatment
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Table 4 Parameters of the Liy sFe, s0, powders after spray granulation

Particle size

Powder state

Powder fluidity/(s-50 g')  Bulk density/(g-cm™)

Average value / um  Volume ratio of sprayed powder/%

Without heat treatment 55.24 91.83
Heat treatment at 600 'C 52.30 97.60

51.6 1.328
37.3 1.749
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(a) Surface

100 um

(b) Cross section
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Fig.2 Surface and cross section morphologies of the Lij sFe, O, coating
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Fig.3 XRD patterns of the prepared powders and coating
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R 5 LigsFe,s0 2 BRI BEXTEE
Table 5 Comparison of properties for Lij sFe, sO,4 coating with other materials
Materials Bonding strength / Resistivity/ Corrosion potential / Corrosion current density/ Corrosion rate/
MPa (Q'm) \Y (LA-cm?) (mm-a’)
Lio(5Fez,504 27.6 ~2.14x107 -0.1128 0.065 2 ~0.003 7
NiFe,0, 21.8 ~3.60x10* —0.2112 0.109 2 ~0.006 2
Zinc ~5-15 ~5.20x107* -1.167 8 7.204 0 ~0.099 5
Zn-Al alloy ~5-15 ~5.32x10°® —1.050 3 3.2872 0.03-0.05
Copper ~1.68x10°% -0.128 6 0.5113 ~0.006
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