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1. Introduction

lonic liquids (ILs) are expected to be used as new
high-performance lubricants due to their low vaiiti
and thermal stability. In general, it is known thiagir
lubricity depend on whether they have halogen @irth
molecule structures. Halogen containing ILs exhibit
excellent lubricity for metals; however at the saimee,
corrosive damage occurs on worn surfaces [1]. In
addition, halogen-containing ionic liquids generate
toxic gas including halide during sliding phase. tba
other hands, halogen-free ILs can prevent such
corrosive phenomena, however, the lubricity is very
inferior compared with halogen-containing ILs.

In the previous study [2], the tribological propest
of halogen-free ILs against various hard matenisdse
investigated, and it was reported the change dingi
materials can improve the lubricity of halogen-fresic
liquids. The lubricity of the combinations of sirde
ceramics and halogen-free ILs exhibited good lutyric

In this study, the tribological properties and thei
mechanisms were investigated.

2. Experimental conditions

The tribological properties of sintered ceramics,
Al,O;, SkN; and SIC, were evaluated using a
ball-on-disk reciprocating sliding tester. The pbgb
properties of ceramics disks are shown in TablEhk
ball specimen was 10mm in diameter and made of
AISI52100 (HRC 60). In this study, two kinds of
halogen-free ionic liquids, [EMIM][DCN] and
[BMIM][TCC], and PAO were adopted as lubricants.
These viscosities are 7.62mPa-s, 11.13mPa-s and
8.55mPa-s at 50°C respectively. The test conditiwas

shown in Table 2.

3. Results and discussions

Figure 1 shows the friction and wear properties of
ceramics using all lubricants. A)»; and SiNg
lubricated with both ionic liquids and SiC lubriedt
with [BMIM][TCC] showed lower friction coefficient
than that with PAO. In addition, the wear scarheaf disk
was not observed because the wear was too small. Th
friction behaviour of each ceramic lubricated with
[BMIM] [TCC] and [EMIM] [DCN] are shown in Fig. 2.
When [BMIM] [TCC] was used, few differences were
observed between the friction behaviour of ceramics
On the other hand, when [EMIM] [DCN] was used, a
remarkable difference was observed between the
friction behaviour of SiC and the others. Thougk Si
had the smoothest surface of all ceramics, itidric
coefficient showed the highest value. It is suppdbat

the differences of these tribological propertiesendue

to the chemical effects rather than the physictdces
such as the surface roughness.
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