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Abstract: It is very important for coating to detect integrity and working life in corrosive environment. The
self-sensitization luminescent coating were fabricated by electroplating technique from a modified Watts bath com-
bined with blue-emitting (BaMgAl;;0,: Eu2+), red-emitting (Y,05: Eu3+), and green-emtting (CeMgAl;;Oy: Tb3+)
rare-earth fluorescent particles. The surface morphology, microstructure, wettability, deposition rate, hardness, and
self-sensitization luminescent property of the obtained composite coatings were characterized by using fluorescence
spectrophotometer, surface profile measuring instrument, vickers, scanning electronmicroscope (SEM), X-ray dif-
fraction (XRD), and electrochemical test techniques. The results show that surfactants of non-ionic PEG (polyeth-
ylene glycol) and cationic CTAB (cetyltrimethylammonium bromide) effectively improve the particles deposition
rate. The fluorescent particles shows different wettability and matching with nickel, which have different effects on

microstructure of the composite coatings. Y,O5: Eu’* fluorescent particles change the coating crystal orientation and
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grain refinement, BaMgAl;,0,,: Eu®" fluorescent particles make the coating morphology presents knot. The coating

hardness is increased obviously in composite coatings containing Y,O;: Eu’' and CeMgAl;Oyo: Tb* particles. The

fluorescent particles show different luminescent characteristics after corrosion, indicating good self-sensitization and

effective monitor on the integrity of the composite coatings.
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Tablel Chemical composition of the electrodeposition bath

Composition NiSO4-6H,O NiCl,,6H,0O H;BO;

Saccharin

1, 4-butynediolcoumarin  Coumarin CTAB PEG

Concentration/

' 250 45 40
(gL

1

0.3 0.1 0.1/0.2  0.04
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Fig. 1 Deposition rate of fluorescence particles on the com-
posite coatings in the plating bath with different concentrations
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Fig. 2 Effect of surfactant (CTAB) concentration on deposi-
tion rate of fluorescence particles
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Fig. 4 Surface morphologies of composite coatings
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Fig. 5 Cross-sectional optical micrographs of composite coatings
(a) Ni-BaMgAl,,0,;: Eu*’; (b) Ni-CeMgAl,,0,9: Tb**; (c) Ni-Y,0;: Eu*"
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Table 2 Properties of the coatings studied

Coating Grain size/nm  Microhardness, HV ~ Roughness parameters, R, /um Roughness parameters, R, ,/um
Ni-BaMgAl,,0,7: Eu** 23.5 530 1.389 7.50
Ni-CeMgAl;;0yo: Tb*" 17.1 745 0.847 3.96

Ni-Y,0;: Eu** 11.1 756 1.296 7.60
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Fig. 8 Emission spectra of composite coatings
(a) Ni-BaMgAl,,0,7: Eu*"; (b) Ni-CeMgAl,;0y0: Tb*'; (c) Ni-Y,05: Eu’*
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