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Effect of mechanical attrition on microstructure and properties of

electroless—plated Ni-P coatings on zinc alloy
LI Ya-min ~ WANG Li-bo  LIU Hong—un

( Key Laboratory of Non-errous Metal Alloys and Processing the Ministry of Education
Lanzhou University of Technology Lanzhou 730050 China)

Abstract: A mechanically assisted electroless ( MAE) plating technique was applied in the process of conventional electroless
( CE) Ni-P plating on a zinc alloy by stirring the plating solution containing glass balls. Then the effect of the mechanical
attrition on microstructure and properties of electroless—plated Ni-P coatings was studied by means of XRD SEM AFM micro—
hardness test and electrochemical experiments. The results show that the amorphous structure is obtained and the content of
phosphorus decreases for the MAE plated coating. And the MAE plated coating shows smooth surface morphology pores-ree and
more compactness. Therefore the hardness and corrosion resistance of the novel coatings are considerably improved compared
with that of the CE-plated Ni-P coatings. In MAE plating process the activation energy of reaction is decreased but the
deposition rate of electroless palting is decreased too.
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Fig.1 Schematic diagram of electroless plating device with

mechanical attrition treatment
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Table 1 The reaction rate of electroless nickel plating at

different temperatures

Temperature / C 70 75 80 85 90

Reaction CE-plated coating 3.7 6.5 9.3 11.45 13.1
rate/( um « h™')  MAE-plated coating 3.6 6.2 8.65 10.3 10.8

26,8 pm
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Fig.2 Metallographs of cross-section of the coatings without ( a)

and with mechanical attrition ( b)
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E,, 64.3 kJ/mol
E, 58.6 kJ/mol
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Fig.5 AFM images of Ni-P coatings on zinc alloy electroplated
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Fig. 6 XRD patterns of Ni-P coatings on zinc alloy electroplated

without and with mechanical attrition
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Table 2 EDS analysis results of Ni-P coatings( mass fraction %)
Element P Ni
CE-plated coating 8.25 91.75
MAE-plated coating 7.62 92.38
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Fig. 8 Polarization curves of the substrate and coatings
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