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Development of interatomic potential for polymer/solid interface and its
application to the tribochemical reacted film
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We have developed the interatomic potential to reproduce both polymer and
solid as well as its interface. We proposed a function form for reproducing the energy, force and
charge of the DFT calculations. We also proposed a method for collecting the teacher data to realize

the accurate and robust fitting. Based on the proposed method, we develop a charge-transfer
interatomic potential for O-Fe-P-Zn system to reproduce the tribochemical reaction at the interface
between zinc phosphate and iron oxide and investigated the effect of Fe/Zn mixed layer formed at the
interface to the wear of iron oxide. We also developed an interatomic potential to reproduce the
delamination between adhesive and silicon wafer and investigated the effect of molecular weight and
the roughness of substrate to the delamination energy and stress.
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(a) Target structure  (b) Standard structure  (c) Annealed structure

Fig. 1 Snapshot of structuresused for potential fitting

Table 1 Comparison of Network structure between
our interatomic potential and experiment
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Fig. 3 Calculation model of the interface between
ZnDTPtribofilm and iron oxide film
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Fig. 4 Adhesive peeling model
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Fig. 5 Correlation chart of
properties between Ab initio
calculation our interatomic
potential. (Kume is previous
version)
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Fig. 6 Snapshot of interface model during shear
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