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Preparation of multivariate multiphase composite coatings of
Ni60/high aluminum bronze and its microstructure characteristics

YANG Xiaotian' LI Xia> YANG Xiaowei' LU Yang' WANG Pengchun' LI Wensheng'

(1.State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals Lanzhou University of Technology Lanzhou
730050 China; 2. School of Chemical and Biological Engineering ILanzhou Jiaotong University TLanzhou 730050 China)

Abstract: To investigate the microstructure characteristics of a multiphase composite coating of Ni-based/Cu-based
alloys we prepared multivariate multiphase composite coatings of Ni60/high-aluminum bronze by supersonic plas—
ma spraying technology on a #45 steel substrate in which the content of high-aluminum bronze is 30%. We then
analyzed the organizational structure element distribution phase composition and micro-defects of the composite
coatings. The results show that the microstructure of the composite coating of two kinds of alloys was distributed as
a stacked layer arrangement the organization structure had the characteristics of a gradient composite coating the
coating structure was compact and the micro-interface integration was favorable. The elements of two types of alloys
of high-aluminum bronze alloy and Ni60 were distributed in a staggered form and mutual diffusion occurred. The
high-aluminum bronze alloy cladded the Ni60 alloy particles and filled the micro-interface of the organizational
structure. At the same time a metallurgical reaction took place between the two kinds of alloys. As a result the mi-
cro-interface bond was stable. Compared with the coating of pure Ni60 alloy the addition of high-aluminum bronze
can effectively reduce the coating defects and thus decrease the size of the defects of multivariate multiphase com-
posite coatings.
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