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Research of Fiber Laser Cladding Repairing Process with Wire Feeding

Li Kaibin Li Dong Liu Dongyu Pei Guangyu
(Department of Materials Engineering, Shanghai University of Engineering Science ., Shanghai 201620, China)

Abstract Fiber laser cladding repairing is performed on the surface of stainless steel with wire feeding. The effects
of laser process parameters on the cladding track geometry are studied. In order to apply on multi-track and multi-
layer cladding repairing practice, the best range of overlapping rate is also investigated. The results show that the
laser cladding track geometry is mainly attributed to laser power, scanning speed and wire feeding speed, while
defocusing distance has relatively small effect on the formation and geometry of cladding track. When the laser
energy density is 100 J/mm?® and the wire fusion rate is 39.44 X 10 ° g/J, the stable and smooth cladding track is
obtained. When the overlapping rate varies from 45 % to 53 %, the values of multi-track single-layer cladding
surface smoothness are 100 pm or less.
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Table 1 Chemical composition of substrate and wire (mass fraction, %)

Element C Si Mn P S Cr Mo Ni Cu Fe
Substrate <C0.03 <<1.00 <C2.00 <C0.035 <C0.03 16.0~18.0 2.0~3.0 10.0~14.0 Bal.
Wire 0.013 0.48 1.68 0.024  0.001 19.57 0.12 9.55 0.13 Bal.
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Fig. 1 Picture of cross-section cladding track
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Fig. 3 Effect of laser power on cladding track geometry
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Fig. 4 Effect of scanning speed on cladding track geometry
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Table 2 Morphology parameters of cladding track under same laser energy density and wire fuse rate

Width /pm Height /pum Depth /pm Full height /pm Aspect radio /% Dilution radio /%
(a) 4225.53 889.61 292.28 1181. 89 21.05 24.73
(b) 5363. 46 673. 54 597.29 1270. 83 12. 56 47.00
(c) 5883. 96 648.13 705. 31 1353. 45 11.02 52.11
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Table 3 Surface smoothness values of different overlapping rates

& /% Fw/pm Gu/pm Si/pm F../pm G../pm S,/pm F.;/pm Gu/pm S;/pm S /um
(a) 62.71 1203.3 1027.58 175.72 1172.74 893.88 278.86 1012.3 893.88 118.42 191
(b) 53.39 939.72 909.16 30.56 993.2 924.44 68.76 1035.22 935.9 99. 32 66.21
(c) 44.07  851.86 775.46 76.4 848.04 744.9 103.14 890.06 760.18 129.88 103.14
(d 34.74 756.36 637.94 118.42 756.36 630.3 126.06 729.62 626.48 103.14 115.87
(e) 25.42 649. 4 458.4 191 660.86 477.5 183.36 687.6 488.96 198.64 191
€3 16.1 592.1 309.42 282.68 592.1 351.44 240.66 615.02 351.44 263.58 262.31
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