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Abstract: Adhesion, friction and wear remain as the key issues severely limiting the realization and reliability
of micro/nano—-electromechanical systems devices. Two types of molecularly thin films of ionic liquids (ILs)
with monocationic and dicationic imidazolium based structure were prepared on silicon substrates through dip—
coating method. Thermal stability of the IL.s was evaluated by thermal gravity analysis (TGA). Nano -scale
adhesion and friction forces between the films and AFM tip were measured by FFM. Meanwhile, the mor-
phologies of the films were also investigated by AFM. Micro-scale {riction properties between the films and
Si; N, ball were evaluated using a ball-on—disk and reciprocating micro—tribometer. The micro/nano—tribolog-
ical behaviors between the films were compared and discussed in terms of different cationic structures. The re-
sults show that the nanofriction force of both two IL films increases with increasing frequency of AFM tip. The mi-
crofriction coefficient of [ BMIM JPF; film was lower than that of 2 BMIM |PF; film. The investigation reveals that
mono— or dication RTILs significantly affect their tribological behaviors in both micro— and nano-scales.
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Fig. 1 Chemical formulation of the tested ILs
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Fig. 2 Thermo— gravimetric curves of ILs and Zdol
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Fig. 4 Variation curves of nano—{friction force versus applied loads and frequency for IL films
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