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Abstract

Nano-indentation experiment has been widely used as a material surface testing method, but be-
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cause of the financial problems, the experimental project can rarely introduce undergraduate ex-
perimental teaching, which is not conducive to the training of the ability and quality of new engi-
neering students. In order to enable students to master nano-indentation technology, the virtual
simulation instrument of nano-indentation is constructed by Unity3D software, the simulation of
high interactive instrument and the micro-nano-indentation simulation experiment of FCC struc-
ture copper by introducing copper EAM potential function using molecular dynamics algorithm
are realized, and the microstructure changes of metal copper under probe are shown visually by
collecting data such as load-displacement curve and three-dimensional visual atomic position
evolution and atomic force. By extrapolating the surface microscopic model, experimental test
conditions and probe shape and size, it can enrich the experimental teaching content, improve the
teaching quality, and plays an important role to cultivate students’ innovative consciousness and
exploration spirit.
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Figure 1. Instrument simulation and operation simulation interface. (a) Overall structure of the instrument; (b) Sample table
of nano indentation instrument; (c) Operation interface of simulation software
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Figure 2. Structure diagram of micro simulation model
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Figure 3. Microstructure deformation during nano indentation
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Figure 4. Variation of load with indenter depth
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Figure 5. Variation of hardness with indenter depth
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Figure 6. Force displacement curves of Cu crystal at different temperatures
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Figure 7. Microstructure of different samples in nano indentation experiment. (a) [123] surface; (b) [-1—12] surface; (c) In-
terface structure [111] and [001] surface; (d) Polycrystalline surface; (e) Metallic glass surface; (f) Defective surface
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Figure 8. Simulated nano indentation virtual experiment measured with different indenter shapes. (a) Spherical indenter; (b)
136 degree conical indenter
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