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Tribological Properties of Diamond Nanoparticle and Graphene Oxide Dispersions in Water Lubrication
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This thesis is presenting the study of tribological properties of diamond nanoparticle (DNP) and graphene oxide (GO)
dispersions in water lubrication. Water has high cooling capacity, good fire-resistant, and low in cost. However, water
has awfully poor lubrication due to low viscosity. DNP and GO have good lubricating properties and they can be dispersed
in water easily. DNP and GO are studied as additives to increase tribological properties of water lubrication. The core
content and description of this thesis explained by dividing the chapters into 5 parts.

The first chapter is describing lubricants review. In the review, an overview of the lubricants and the importance of
additives are detailed. Also in this chapter, structures of carbon nanomaterials and how it is expected to help in increasing
the tribological ability in water lubrication are also discussed.

Chapter 2 explains experimental methods which is mainly depicted about the experiments and analysis methods which
were involved in this study. This is including the type of equipment used and how the results are analyzed. In addition,
the purpose and reason of the equipment engaged in this are also included in this chapter.

In Chapter 3, study of the effectiveness of DNP in water lubricant and their friction reduction mechanism are described.
The tribological study has been done on several types of materials such as Aluminum (A5052P) and Stainless Steel
(SUS304) flat substrates with the mating materials such as tungsten carbide (WC), stainless steel (SUS304) and carbon
steel balls (SUJ2). The results and discussion were divided into materials dependence, speed dependence, and DNP
dispersions concentration dependence.

Chapter 4 depicted the results and discussion on GO additives in water lubricant. The study is focusing on the
tribological reduction ability by GO dispersions by materials dependence, speed dependence, and GO dispersions
dependence. The load dependence is also included in order to understand the tribological mechanism of GO dispersions
which is significantly different to DNP dispersions.

In Chapter 5, comprehensive study of GO dispersions is explained. In this chapter, the study of tribological effect by
the different sizes of the GO’s basal flakes and the modification in pH of the dispersions has been discussed. The effect
of modification is included and the study of different configuration of materials such as steel-steel and ceramic-steel has

been studied. Finally, this thesis is providing an mechanism of reducing friction and wear by DNP and GO dispersions.
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