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Tribological Properties of Heat Treated Serpentine Ultrafine
Powders as Lubricant Additives

YU He —long ™, XU Yi, SHI Pei - jing, WANG Hong — mei, WEI Min, XU Bin - shi
( National Key Laboratory for Remanufacturing , Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: The effect of heat treatment on the tribological properties of serpentine ultrafine powders ( UFPs) as liquid
paraffin (LP) additives were studied. The contact resistance between the tribopairs was measured during sliding to monitor
the formation of tribofilm. The morphologies of the worn surfaces and the elements distribution thereon were analyzed by
Scanning Electronic Microscope (SEM) and Energy Dispersive X — ray Spectroscopy (EDS) , respectively. Results showed
that a tribofilm of oxide layer, in which alumina and silica particles embedded, was formed under the lubrication of LP with
serpentine UFPs, as contributed to its excellent lubricating properties. The surface activity of the UFPs was improved by the
heat treatment in a temperature range from 300°C to 600°C , while the layer structure of serpentine was not changed. Hence,
the adsorptive capacity, oxygen releasing capability and film forming ability of the UFPs were increased. As a result, the
tribological behaviors of serpentine powders were further improved. The layer structure of serpentine was destroyed and hard
phases such as forsterite and enstatite particles appeared when heated at or higher than 850°C , as resulted in the aggravation
of friction and wear.
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(d) Serpentine treated at 850 °C
Fig. 1 XRD patterns for original and thermal activated serpentine UFPs. The insets are SEM micrographs
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Fig.4 SEM micrographs of worn steel surfaces under the lubrication of LP and LP with serpentine
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Fig.5 SEM micrograph and elemental distribution maps of selected area on surface shown in Fig.4(c)
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