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Nario Taniguchi

Normal Processes
Precision Processes
Ultra-Precision Processes
Scanning probe microscope
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5 Microelectromechanical systems (MEMS)
6  Molecular dynamics (MD)
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Scanning Tunneling Microscope (STM)
Atomic Force Microscope (AFM)
Linear accelerator cavity

Face-centered cubic (FCC)
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Molecular Dynamic (MD)
Atomic Force Microscopy (AFM)
Tapping mode

9 Cantilever

10 Dynamic Ploughing Lithography
11 Hammering

12 Static ploughing lithography

13 Face Centered Cubic (FCC)

14 Nanoscratching experiments

15  Pile-up
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1 Taguchi

2 Signal to noise ratio (S/N)
3 AFM tapping mode

4 Ploughing

5 Stagnation Region
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4  Large-scale Atomic/Molecular Massively Parallel Simu-
lator (LAMMPS)

5 Ovito

6  Mesoscopic
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1 Vibration-Assisted Nanomachining (VANM)
2 Subsurface damage
3 Tip-based ultrasonic vibration-assisted nanoscratch
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Fig. 1. Molecular dynamics model of nano machining
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Fig. 2. Specifications of the molecular dynamics model
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1 CPU/GPU
2 Visual Molecular Dynamics (VMD)
3 NVIDIA GeForce RTX 3060 Ti
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Fig. 3. Evaluated cutting length (median section view)
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1 Embedded Atom Method Potential (EAM)
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Table 1. Constant values of EAM potential [37]
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Table 2. Constant values of the Tersoff potential [37]
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Fig. 4. Morse potential function diagram [38]
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Fig. 6. The surface produced in the machining process of a sample (red atoms)
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Fig. 7. The surface of the workpiece after nano machining; a) simulation, b) experiment [24]
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Table 3. Levels of input parameters
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Table 4. Molecular dynamics simulation results for case L,
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Table 5. Molecular dynamics simulation results for case L,
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Fig. 14. The section view of the surface produced in the nano machining process using input parameters
DOC=2.5 A, ®=50 KHz, R=0.2 A
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Fig. 15. The section view of the surface produced in the nano machining process using input parameters
DOC=2.5 A, ®=50 KHz, R=0.1 A
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Fig. 16. Cutting force corresponding to input parameters DOC=2.5 A, ®=50 KHz, R=0.2 A; a) Original
graph, b) Filtered graph based on dominant frequency
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Fig. 17. Cutting force corresponding to input parameters DOC=2.5 A, ®=50 KHz, R=0.1 A; a) Original graph, b)
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