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Table 1 Technologies of laser surface remelting

Laser power Scanning velocity  Overlap between

Specimient /W /(mmes™ ) each pass/ mm
Laser 1 520 15.7 0.10
Laser 2 540 15.7 0.10
Laser 3 560 15.7 0.25
Laser 4 630 15.7 0.10
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Fig. 1 X-ray diffraction pattern of Fe-31Nr 15Cr stainless steel
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Fig. 2 X-ray diffraction pattern of thermally sprayed Al coatings
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Fig.3 X-ray diffraction pattern of surface of laser remelted coatings
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Fig.4 X-ray diffraction pattern of inner region of laser remelted coatings
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Fig. 5 Comparison of X-ray diffraction pattern
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Fig. 6 SEM micrographs of coatings

(a) —Before laser remelting; (b) —After laser remelting
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Fig. 7 SEM micrograph of
thermally sprayed Al coatings
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Fig. 8 SEM micrograph of laser remelted coatings
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Table 2 Hydrogen permeation resistance under

different laser remelting conditions

Hydrogen content  Efficiency of hydrogen

Spetimen /107 ° permeation resistance/ %
U ncoated 39.5 -
Thermal spraying 37.7 4.6
Al coating
Laser 1 35.4 10. 4
Laser 2 34.5 12.6
Laser 3 37.2 5.8
Laser 4 36.7 7.1
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Effects of laser surface remelting on microstructure and hydrogen

permeation resistance of thermal spraying aluminum coatings
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Abstract: The effects of laser surface remelting on the microstructure and hydrogen permeation resistance of thermal spraying alu-

minum coatings on the surface of austenitic stainless steel was studied by using XRD, SEM and thermal hydrogerr charging. The re-

sults indicate that the microstructure of laser remelted coating is both homogeneous and dense, the main phases of laser remelted coat-

ing are AlFe(Ni, Cr), CrFeNi and so on. Also metallurgical bond between coating and base metal has been formed. Moreover, the

hydrogen permeation resistance of aluminum coatings was improved to a certain extent after laser remelting.
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