Tribological model system testing of glycerol-water solutions as additives for consumer products.
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Background and motivation: Glycerol is used in pharmaceutical, food and personal care industry1,2. It is used as a sweetener and to modify food viscosity1. It is used a lubricant in oral care and personal care products2. In this study, a tribological model system testing approach is introduced to compare tribological system behaviour with the rheological properties of different glycerol-water solutions. 
Materials and methods: Water-glycerol solutions with different glycerol concentrations were investigated using a tribological model system setup. A round-on-flat geometry was used. The balls were made from stainless steel and measuring 12.7 mm in diameter. The discs were made from a silicon elastomer and glued to the sample holder using an adhesive. Measurements were carried out in the form of Stribeck curve measurements. New specimen were used for every measurement.
Results and discussion: Coefficient of friction as a function of sliding speed and viscosity-corrected sliding speed (i.e. Stribeck curves) has been shown for multiple glycerol-water ratios that approximately collapse onto a master Stribeck curve. The results from this study suggest that the differences in the tribological behaviour found between the water-glycerol solutions can mainly be explained by differences in shear viscosity.
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