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Abstract

Micro-carbon spheres were prepared in one step by means of hydrothermal synthesis by using glu-
cose as the precursor and then characterized by scanning electron microscopy and FT-IR spectrome-
ter. The lubricating properties of the micro-carbon spheres as additives in olive oil were tested. Ra-
man microscopy spectrometer was used to clarify the lubrication mechanism. It is found that the ad-
dition of micro-carbon spheres into olive oil can obviously reduce the friction coefficient and enhance
anti-wear performance, which is due to the deposition of micro-carbon spheres in the contact zone.
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Table 1. Viscosity and film thickness ratio of lubricating fluid before and after adding micro carbon sphere

= 1L ORIAERIREI R IRE R A B LUK R E B

Lambda ratio (1)

Lubricants Viscosity at 23°C (mPa's)
20N 40N
olive oil 66.5 0.46 043
olive oil + CS 69.4 0.48 0.46

Figure 1. SEM characterization of micro carbon spheres
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Figure 2. (a) FTIR and (b) Raman analysis of microcarbon sphere
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Figure 3. Change of friction coefficient with sliding speed for
olive oil with and without micro-carbon sphere
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Figure 4. Effect of load on friction coefficient and wear; (a) (b) 20 N; (c¢) (d) 40 N
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Figure 5. The morphology of wear scar under different loads; (a) (b) 20 N; (c) (d) 40 N
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Figure 6. Adding micro-carbon spheres to the inside of the

wear scar and the micro-carbon sphere Raman map
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Figure 7. Analysis of lubrication mechanism of micro carbon
spheres
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