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Influence of Microstructure Evolution on Corrosion Resistance of Amorphous
Ni-Mo-P Coating

ZHAO Guanlin, LIU Shushuai, WU Dongting, ZOU Yong
(School of Materials Science and Engineering, Shandong University, Jinan 250061, China)

Abstract; In order to investigate the influence of microstructure evolution on corrosion resistance of amorphous Ni-Mo-P coat-
ing, the amorphous Ni-Mo-P coating was prepared by electroless plating method, and then five coatings with different microstruc-
ture were obtained by heat treatment at 250 °C for different time. The local atomic structure of these coatings were analyzed by
XRD patterns and the corresponding atomic pair distribution functions. TEM results were used to analyze coatings microstruc-
ture. The proportion of microscopic particles and order clusters in amorphous matrix was rough estimated through the DSC exo-
thermic peak areas. Corrosion resistance in 0. 5 mol/L sulfuric acid solution was investigated via electrochemical techniques and
the corrosive products were evaluated by XPS method. Results show that all annealed coatings still remain amorphous structure ,
as a contrast, the microstructures are changed. With the heating time increased, the content of microscopic particles and order
clusters inside the matrix is increasing, and more types of crystal phases appeare. Meanwhile, the decreasing of corrosion resist-

ance of these coatings is in agreement with the extension of heating time.
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Amorphous structure parameters of as-plated and

annealed Ni-Mo-P coatings

First Correlation  Atomic

Samples coordination radius radius number

/(10" 'nm) /(10'nm)  of cluster
As-plated 2.478 11.96 480
250 C-1h 2.478 12.90 603
250 C-4 h 2.478 12.94 608
250 C-12 h 2.478 12.92 606
250 C-20 h 2.478 12.96 611
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Fig. 2 Bright field images, corresponding Fourier transform

images and diffraction rings of Ni-Mo-P coatings
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