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Abstract

Green, economical and safe water-based lubricant technology has always been the ultimate goal in
tribological research. In the paper, the tribologial performance of aqueous solution containing
polyvinylpyrrolidone (PVP) has been studied by using micro friction and wear tester and four-ball
machine. The lubricating mechanisms of PVP in water solution were analyzed by SEM and EDS.
When used as an additive in water, PVP showed lower friction. With the increase of concentration
in water, friction-reducing performance was improved. This is mainly due to lubrication film
formed by adsorption of the PVP molecule on the surface.
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Figure 1. The molecular
structure of PVP
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Figure 2. The kinematic viscosity values of PVP solution
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Figure 3. The friction coefficient as a function of sliding time
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Figure 4. The friction coefficient as a function of load
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Figure 6. The effect of concentration of PVP on the
wear scar diameter
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Figure 7. SEM micrographs spectra of the worn surface under a load of 4 N: (a) Water lubrication; (b) 0.1% PVP lubrication; (c)
5% PVP lubrication
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Figure 8. EDS analysis result of wear scar
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Table 1. The EDS analysis results under lubrication of PVP solution
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Figure 9. Water contact angles of (a) the bare steel and steel after immersed in (b) 0.1% PVP, (c) 1%, PVP, (d) 5% PVP and (e)

10% PVP solutions
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