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Effect of carbon-chain length and hydroxyl number on
lubrication performance of alcohols
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Abstract: In order to explore the lubrication performance of alcohols under high loads and high speeds conditions, especially
the relationship between carbon-chain length and hydroxyl number and lubrication performance, the effects of carbon-chain
length and hydroxyl number on the lubrication performance were well studied. The tribological properties of a series of alcohols
were investigated by a four-ball tribological machine, and the effects of the carbon-chain length and the hydroxyl number on
their lubricating properties were investigated by means of viscometer, transmission electron microscopy (TEM) and Raman.
Experiments show that with the increasing of the carbon-chain length, the run-in period and the time for achieving stable fric-
tion coefficient were shorted, and the wear was reduced; with the increasing of the hydroxyl number, the wear decreased with
no obvious run-in period and consistent fluctuation of friction coefficient for ethylene glycol and continuous decrease of friction

coefficient for glycerol. It is found that friction-induced graphene is superior to amorphous carbon in effectively promoting the
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tribosystem to achieve the stable friction coefficient and shorten run-in period, which provides reference for the application of

alcohols in the field of mechanical equipment.
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Fig.1 Friction coefficient of the tribosystems sliding in Fig.2 Viscosity of methanol, 1-propanol,
methanol, 1-propanol, 1-hexanol and 1-octanol 1-hexanol and 1-octanol
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Fig.3 Friction coefficient of the tribosystems sliding Fig.4  Viscosity of methanol, ethylene

in methanol, ethylene glycol and glycrol glycol and glycerol
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Fig.5 System of average friction coefficient of YG8 ball sliding in different lubrication
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Fig.6 System of wear scar diameters of YG8 ball sliding in different lubrication
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Fig.7 Raman spectra of friction-induced solids sliding in different lubricant
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Fig.8 Raman spectra of friction-induced solids sliding in ethylene glycol and glycerol
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Fig.9 Transmission electron microscope images of the {riction-induced solids sliding
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Fig.10 Transmission electron microscope images of the friction-induced solids sliding
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