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【 Outline of survey 】

Recently, much attention has been given to the friction and lubrication processes in the nano-level

confined system, namely the nano-tribology processes, because of the severe requests to the

environments, energy conservation, down-sizing, and so on. Hence, recently we have succeeded in the

development of tribology simulator "TRIBOSIM", which can clarify the tribology process at atomic

level, based on classical molecular dynamics method. It realized to predict various physical properties

of lubricants and to reveal the friction and lubrication mechanism. On the other hand, more recently

electronic clarification of the tribology processes including the chemical reactions, namely the

tribo-chemical reactions, is strongly demanded. However, there is no theoretical simulator, which can

clarify the tribo-chemical reactions in the world. Hence, in the present project, we plan to integrate

our original tribology simulator "TRIBOSIM" based on classical molecular dynamics method and our

original accelerated quantum chemical molecular dynamics simulator "Colors" based on

SCF-Tight-Binding theory and to develop a tribo-chemical reaction simulator "Tribo-Colors", which

can clarify the chemical reaction dynamics under the tribology processes. Moreover, we will apply our

new program to the theoretical design of various tribology materials and processes.

【 Expected results 】

There is no theoretical simulator, which can clarify the tribo-chemical reactions, since both the

chemical reactions and mechanical frictions should be simulated at the same time. In the present

project, a tribo-chemical reaction simulator "Tribo-Colors" will be developed for the first time in the

world. This new simulator enables us to realize the theoretical design of various tribology materials

and processes on electronic level, in which the tribo-chemical reactions play important roles.

Moreover, quantum chemical molecular dynamics approach, which has been developed in the

chemistry field, will be applied to the mechanical engineering field for the first time. This new approach

will innovate new research area in the mechanical engineering field.
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