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5. Conclusions

The diffusion behaviour of the main elements between the tool
and the workpiece at the atomic level was studied using molecular
dynamics simulation. The diffusion process at the interface and the
microscopic mechanism of the diffusion wear of the tool were
revealed. The conclusions are summarized as follows:

1. Based on the comparison between simulation and experimental
results, the molecular dynamics simulation was proven to be an
effective method to analyse the diffusion of the main elements
(Co and Ti) between the cutting tool and the workpiece. The
wear mechanisms were analysed at the atomic scale and can be
used as a basis for tool material design and cutting-parameter
optimization.

2. Co in the cutting tool generally has a more sensitive diffusion
coefficient than Ti in the workpiece with the increase in cutting
speed.

3. The cutting speed plays a notably important role in the diffusion
behaviour between Co and Ti. A higher cutting speed corres-
ponds to a thicker diffusion layer. The interfacial region exhibits
an amorphous structural order at high cutting speed.

4. Although Co atoms have a larger diffusion coefficient than Ti
atoms, it is relatively easier for the Ti atoms to penetrate into
the Co atom side because of the larger interstices among the Co
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