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Abstract: Ni-P alloy coatings and Ni-P-Cg composite coatings on titanium surface were obtained by electroless
plating method. The crystallization processes of coatings were analyzed by SEM, XRD and EDS. The crystallization
kinetics of coatings was studied by differential thermal analysis. The data of non-isothermal kinetics were analyzed
and compared by methods of Ozawa, Freeman-Carroll, Achar and Coats-Redfern. The results indicate that
characteristic temperature T, and crystallization activation energy E of Ni-P-Cg coating are higher than Ni-P
coatings, while the enthalpy value is lower. The Kinetic equations were determined, giving crystallization activation
energies of Ni-P coating and Ni-P-Cg coating of 308.90 kJ- mol ! and 412.99 kJ- mol ‘%, respectively, and pre-
exponential factors A of 58.03 s'* and 77.84 s, respectively.
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Fig.3 XRD patterns of samples heat-treated at 400 °C Fig.4 XRD patterns of samples heat-treated at 500 C
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Table 1 Ni-P coating and composite coating EDS
Ni-P alloy coating Composite coating
Elements
Weight / % Atom / % Weight / % Atom / %
P 6.9195 12.350 4 6.714 8 12.005 9
Ni 93.080 5 87.649 6 93.285 2 87.994 1
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Table 2 Crystalization analysis results
f(o) G(a) E / (k3 mol) Als?t r
Ni-P alloy coating 3(1- a)2/3 1- (1- o)1/3 308.9 58.03 0.994
Composite coating 3(1- 0)2/3 1- (1- o)1/3 412.99 77.84 0.999
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Table 3 T, and AH at various heating rates
Heating rate / Ni-P alloy coating Composite coating
(- mint) Tonset / Toesc | -AH (3 gY) Tonset / Toea | -AH /(@ gY)
10 332.0 341.1 80.60 343.5 352.1 71.75
20 340.5 349.6 108.27 344.8 357.6 93.33
30 343.5 353.3 154.62 346.0 364.8 146.14
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