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Abstract — The antiwear properties of amphiphilic monolayers and composite multilayer on silicon surface were
investigated using micro-tribometer and Auger Electron Spectroscopy. Langmuir-Blodgett (LB) monolayers from
behenic acid, 2,4-heneicosanedione(HD) and its copper complex((HD),Cu) were fabricated on silicon surface and
the composite multilayer of 5-bilayer of (HD),Cu was fabricated on the surface of octadecyltrichlorosilane (OTS)
self-assembled monolayer (SAM). We observed that LB monolayers and the composite multilayer exhibited a
steady and excellent friction response when compared with the OTS SAM. These LB mono and multilayer also
showed much higher wear-resistance than the OTS SAM.
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Fig. 1. Chemical structures of amphiphilic compounds
used.
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Fig. 2. The surface pressure-area per molecule (7-A)
isotherms for BehA, HD and (HD).Cu molecules
recorded on aqueous interface.
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Fig. 3. AES depth profiles of various chemical elements
for original surfaces of BehA, HD and (HD).Cu
monolayer films.
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Fig. 4. AES depth profiles of various chemical elements
for OTS/(HD),Cu 5-bilayers films.
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Fig. 5. The friction coefficient as a function of number
of sliding cycles for OTS, BehA, HD and (HD).Cu
monolayer films in comparison with the bare silicon.
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Fig. 6. The friction coefficient as a function of number
of sliding cycles for OTS/(HD),Cu 5-bilayer composite
film in comparison with the OTS monolayer.
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Fig. 7. SEM images of the BehA (a) and OTS/(HD),Cu
5-bilayer composite film (b) after friction at a normal
load of 1.8 N. Boxes mark the surface areas for AES
analysis performed for (1) original and (2) worn areas
as represented in figures 3, 4 and 8.
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Fig. 8. AES spectra of (a) the original and (b) worn
surface (1.8 N) of the BehA, HD, (HD).Cu monolayer
and OTS/(HD),Cu 5-bilayer composite films.
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