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Abstract :

Molecular alignment is a key to achieve an ultra-low friction coefficient. We found that

friction coefficient decreased 49% when oleic acid (OAc) was added in poly-a-olefin (PAO), while

only decreased 19% when added in polypropyleneglycol (PPG). FT-IR analysis indicates that the

dimers of OAc became more easily aligned parallel to the sliding direction in PAO than in PPG. The

associated carboxylic acids (OAc-PBAc), which feature two rings in the structure, an eight-

membered cyclic carboxylic acid and a benzene ring, also decreased friction coefficient dramatically.

FT-IR analysis indicates that the eight-membered cyclic carboxylic acid and the benzene ring were

oriented parallel to the shearing plane. The oriented molecules led to low friction coefficient. Our

results provide key insights into achieving ultralow friction coefficient through the design of the

large, flat structures in lubricant molecules.
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Fig.1 Chemical structure of the associated carboxylic
acids (OAc-pBAc)
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Fig.2 Schematic diagram of in-situ micro FT-IR

spectroscopy system
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Fig.3 Effect of OAc on friction coefficient

Fig.4 Relationship between incident light and the
eight-membered carboxyl ring in the molecular
structures
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Fig.5 Effect of OAc-PBAc on friction coefficient
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