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Research of laser remelting of jet electrodeposited nanecrystalline nickel coating

WANG Dong-sheng"”, HUANG Yin-hui"?, TAN Zong-jui™5L U Zhi-dong"®, ZHU Jun’
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Abstract: In order © study the effect of laser remelting oh, the property of the nanocrystalline nickel coating prepared by jet
electrodepositing on the substrate of 45" carbon steel, the,coatinigs” surface morphology and the size of crystal were analyzed with
scanning electron microscope and X-ray diffracometry, the-m.icrohardness and corrmsion resistance of coatings were also tested,
and the effect of laser remeltingwere discussed in-theory and experment The results showed that the average size of crystal of jet
electrodeposited nickel coatingwas 13 7nm under_the optmum processing parameters After laser remelting, the size of crystal of
coating was greatly diminished, the bondingsstate between the coating and substrate becomes from mechanical combination
metallurgical combination, and the coating®s’microhardness, the corrosion resistance were obviously increased This result has

certain theory and practical significanee, in.pomoting laser processing technique in the app lication of nano-materials
Key words: laser technigque;\laser remelting; jet electrodepositing;, nanocrystalline nickel coating; microhardness; corrosion
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Table 1 Micmhardness of substrate and coatings

processing microhardness/HV
non-p rocessing (substrate) 243 4
jet electrodepositing 520. 6
jet electrodepositing + laser remelting 672 5
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Fig 5 Curves of corosion rate versus time
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Fig 6 SBM momhology of jet electrodeposited nickel coatings after corr-

sion (400 )
a—non-laser remelting b—Ilaser remelting
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Table 2 Mean and RMS statistics of the laser pots’ center coordinates

sequence number L Lb Lk Ll Lk Lk
mean/pixel 144. 00 144. 00 144. 00 144. 01 144. 04 144. 05
gravity method
RMS/pixel 0. 00 0 01 0 27 0. 59 0. 65 0. 46
method
mean/pixel NaN 144. 00 144. 00 144. 01 144. 04 144. 04
pecial moments
RMS/pixel NaN 0 12 0 13 0 13 0 07 0 13
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