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Abstract: Three CrFeAlTi composite coatings were prepared on 304 stainless steel substrate through the combined tech-
niques of thermal spraying and subsequent laser sintering. The oxidation weight increase method was adopted to evaluate
the high—temperature oxidation resistance property of the coatings and substrate. The microstructure and the corrosion
resistance of the coatings to the liquid lead—bismuth eutectic (LBE) alloy were investigated by optical microscopy (OM) ,
scanning electron microscopy (SEM/EDS) and X-ray diffraction (XRD). The results show that three CrFeAlTi compos-
ite coatings have good high temperature oxidation resistance and corrosion resistance to liquid lead—bismuth alloy, among
which the one without the addition of 304 stainless steel powder is relatively better. After an oxidation time for 3 h at
750 C and 850 C, the mass increment for the 304 substrate are 0. 70 g/m* and 0. 88 g/m* respectively, but for the coat-
ing is only 0. 074 g/m’ at 850 C. This suggests that the high temperature oxidation resistance of the coatings is better than that
of the substrate. After an immersion time for 300 h at 450 ‘C and 550 C, the diffusion depth of the element Pb reaches about
8 pm and 10 pm for the 304 substrate, which is rarely detected in coatings. The substrate thus has excellent corrosion property,

which can prevent the spread of the liquid corrosive media and play a vital role in preventing the corrosion of materials.
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Table 1  Chemical composition of different coating powders

(w/ %)
Coating powder CrFe FeAl Ti 304
No. 1 24 24 12 40
No. 2 30 30 15 25

No. 3 40 40 20
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Fig. 1 Schematic diagram of the static corrosion appara-

tus in LBE
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Fig. 2 Cross section morphology of the No. 3 coating
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Fig. 3 Oxidation kinetic curves of the three coatings and 304 substrate in air atmosphere
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Table 2 Contents of the Pb and Bi marked in Fig. 5
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