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Fabrication of Ni;Si—based Composite Coatings by Self —propagating High

Temperature Synthesis Technique and the Properties

NIU Mu-ye"?, BI Qin-ling', ZHU Sheng-yu', YANG Jun', LIU Wei—min'
(1. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of

Sciences, Lanzhou 730000; 2. Graduate University of Chinese Academy of Sciences. Beijing 100049)

Abstract: The phase compositions and microstructures of Ni; Si—Cr; C; and Nil7. 5Si29. 3Cr composite coat-
ing fabricated by self-propagating high temperature synthesis (SHS) technique were investigated. The results
show that the matrix phases of the two composites are both the high temperature phase 3;—Ni; Si, and the adi-
abatic temperature of the formation of Nil7. 5Si29. 3Cr coating is higher than that of Ni;Si—Cr;C; coating.
Therefore, the grain size of Nil7. 5Si29. 3Cr coating is smaller than that of Ni;Si—Cr;C; coating. and Nil7.
58i29. 3Cr coating has a higher microhardness. The tribological studies show that the wear mechanisms of the
two composites are similar in dry friction and water lubrication. However, they are different in sulfuric acid
solution, which is related to the different tribochemical reaction, and thus the Nil7. 5Si29. 3Cr coating has a
better wear—resistant performance.
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Fig. 1 XRD patterns of the Ni; Si—based composites
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