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Removing of Sulfide Corrosion Layer on Blade Surface by Low-temperature Plasma

LANG Jing-wei, DU Xiao-dong, CHEN Feng-jun, ZHAN Ma-ji, WANG Fu-cheng, ZHOU Dan, LIU Guang-fu
(School of Material Science and Engineering, Hefei University of Technology, Hefei 230009)

Abstract: Low-temperature plasma removal was used to remove the sulfide corrosion layer on the air compressor blade
surface. For investigating the mechanism of low-temperature plasma removal, the sulfide corrosion layer was prepared on
FV(520)B stainless steels' surface in an autoclave with the simulated servicing environment of the air compressor blades. Born
Haber cycle theory was used to calculate the lattice energy of sulphide. The result of energy calculation shows that the arc spot
of low-temperature plasma has enough energy to evaporate the sulfide layer on the blade surface. The analysis of the voltage
signal reveals that the voltage changes obviously and forms three levels during the removing process, which is proved by
analyzing the morphology and the elemental distribution on the surface by means of oscilloscope, SEM, EDS. When the
current is 10, 20 and 30 A, the removal time is 127, 64 and 42 s, and the surface roughness of the sample is 1.18, 1.69 and 1.76 um,
which indicates that increasing the current can improve the removal efficiency and the surface roughness of the treated sample
in low-temperature plasma removal process.
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Table I Composition of FV(520)B martensitic stainless steel
(al%)

Elemnet C Cr Ni Mo Si Mn P S Fe
Content 0.042 13.8 5.54 1.47 0.335 0.579 0.0017 0.0016 Bal.
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Fig. 1 Diagram of the low-temperature arc plasma device
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Fig. 2 cross-section morphology of the sulfide corrosion layer
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Table2 Composition of sulfide corrosion layer (al%)

Position S Cr Fe Ni Mn
Spectrum 1 54.31 0.47 39.46 2.92 0
Spectrum 2 52.21 18.24 13.98 0.8 09
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Fig. 3 XRD patterns of sulfide corrosion layer
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Fig. 4 Arc pits on surface of samples after plasma removing
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Fig. 5 Change of voltage signal during the low-temperature arc
plasma removing
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Table 3  Surface composition of samples removed with different

time (a/%)
Position S (6] Cr Fe
Spectrum 3 38.4 22.8 21.8 13.4
Spectrum 4 49.3 10.5 15 19.6
Spectrum 5 0.9 15.6 78.8
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Table 4 Surface composition of samples removed by different

current (a/%)
Current Fe Cr S
10A 66.3 14.4 5.9
20 A 74.7 15.6 1.5
30 A 78.8 15.6 0.9
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