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Tool life prediction of considering adhesion based on the lowest entropy product
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The tool life for difficult-cut materials must be predicted in consideration

of influence of adhesion layer due to low cutting speed. The adhesion occurs at the commensurate
position where atoms are matched by the tool/work interface. In this paper, the quasi-dislocation
model is created of the mechanism of each matching position moving to the cutting direction such as
that of dislocation. The adhesion layer is generated with destruction in the work side on the
quasi-dislocation from which further movement is not feasible due to increasing of the matched atoms
density. A new adhesive wear model is built in that the wear particle is caused with destruction in
tool side based on the weakest link theory that the link of the smallest entropy-production
proceeds with destruction in 3 links consisting of a work, an interface and a tool. It is found
that the tool life is short when adhesive layer is unstable and the falling-off frequency is high
from the simulation of adhesive layer.
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