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The Effect of Internal Oxidation from Serpentine on Generating Reconditioning Layer on Worn
Ferrous Metal Surfaces

JIN Yuan-sheng?
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Beijing 100085)

Abstract: The restoring effect on worn metal surfaces from auto-reconditionging agent containing serpentine, mineral
magnesium silicate hydroxide of empirical formula Mgs(Si4O10)(OH)s, as a main component has been widely interested and
recognized by specialists in the fields of both science and technology in our country. As an example, the genaration
mechanisms of reconditioning layer on cylinder bore of a locomotive diesel engine were observed and investigated in detail
through various means of surface analysis and measurememt including SEM, XRD, XPS, AES, Laser Raman, HRTEM, STEM,
and Nanoindentor. The results indicate that the strongly diffusing—in of oxygen atom, ion and free water from the metal surface
by high chemical activity of serpentine results in oxidation of alloy component (Fe;C) of Fe—based metal. This is a special
internal oxidation process quite different from the high temperature internal oxidation which plays a crucial role to form the
reconditioning layer. Sequentially, the deformed refinement and strengthening of the internal oxidation structure under
reciprocating movement of the fiction pair bring on the reconditioning protective layer with excellent behaviors.
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Fig.1 SEM image of cross section of cylinder bore (a) non—worn region (b) worn region
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Fig.2 SEM image of cylinder bore surface (a) non—worn region (b) worn region
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Fig.3 XRD spectra on worn surface Fig.4 Raman spectrum on worn surface
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Fig.6 Element distribution along depth of reconditioning layer
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Table 1 HV,q,n and E value at different regions of recondi—
tioning layer
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HV 0/ GPa 6.26 11.37
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Fig.12 Sandwich configuration of reconditioning layer
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