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Microstructure and Properties of Plasma Arc Surfacing Layer on Q235 Crust

Breaker for Aluminum Electrolysis Cell

CAO Hong—mei' , ZHANG Guo-dong', XU Jin—fei' , SUN Shao—bo?, HAN Hong-bing®
(1. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072; 2. China Power In-
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ia; 3. PLA NO. 6456 Factory, Nanyang 473000, Henan)

Abstract: The F40 alloy powder was deposited on the surface of Q235 crust breaker for aluminum electroly-
sis cell through plasma arc surfacing. The microstructure, composition and microhardness distribution of the
plasma arc surfacing layer were investigated by scanning electron microscopy (SEM), energy dispersive spec-
trometer (EDS) and microhardness system. The wear resistance and corrosion resistance of prepared samples
were evaluated by the friction—wear test machine and constant potential rectifier. The results show that the
plasma arc surfacing layer with typical column crystal structure and the matrix metal are obtained well with
metallurgical bonding. The average microhardness of the layer was 444 HV, ,, about twice than that of the
matrix. The wear resistance of the layer was increased by 1. 6 times as large as that of the matrix. The corro-
sion rate (R, ) was 3.524>X10 "mm/a, about 4. 189X 10" times less than that of the matrix. The hardness,
wear resistance and corrosion resistance of the material are obviously improved by plasma arc surfacing, and
the new material may meet the requirements of the crust breaker for aluminum electrolysis cell.
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Fig. 1 Microstructure of plasma surfacing layer
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Fig. 2 Composition distribution near the fusion line
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Table 1 Element distribution near the fusion line (w/ %)

Element  Si Cr Mn Fe Ni C

Areal 2.32 10.25 1.05 80.48 5.90

— =7 N » i) =
Area2 0.95 0.79 0.86 83.64 1.01  12.75 PRI SUE Y Q235 LA IR O MR . B 45
Area 3 1.07 1.47 97.46 PESTAR M RN FR 2 P
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Fig. 3 Line scanning of element distribution in fusion zone
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Fig. 4 Microhardness near the fusion line
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Table 2 Hardness and wear weight—loss of the samples

Average Wear
Sample )
hardness/HV,,, weight—loss/g
Q235 211. 24 0.0016
Plasma surfacing layer 443. 54 0. 0010
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Fig. 5 Polarization curves of sample in AICl; solution
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Table 3 Corrosion performance comparison of Q235 and plasma surfacing layer

Corrosion current Corrosion rate

Samples Corrosion potential/V Relative corrosion rate
density/(A » cm™ %) /(mm e+ a ')

Q235 1.255%X107° —0.503 14.759 4.189X10"
Plasma surfacing layer 2.996X10°® —0.0334 3.524X10°* 1
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