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Abstract

Single-walled carbon nanotubes have a regular, simple, and homogeneous structure, and they also
have excellent stability. Therefore, single-walled carbon nanotubes have potential applications in
several fields. In the reality of production and fabrication, single-walled carbon nanotubes may not
be perfectly prepared, and it is inevitable that some defects are found in the walls of the tubes. These
defects have an impact on the strain of single-walled carbon nanotubes. The strain values of sin-
gle-walled carbon nanotubes with defects can be calculated using a large-scale atomic-molecular
parallel simulator. However, the cost of large-scale computation time and resources is high. In this
paper, a better feature is selected as an input for machine learning, and then the machine learning
is used to train the data and obtain a learned model, which is used to classify the strain classes of
new single-walled carbon nanotubes with different defective atomic positions. The results show
that, firstly, a better feature as an input to machine learning is crucial. Second, the cost in terms of
computational time and resources for single-walled carbon nanotubes containing defects is great-
ly reduced by using the machine learning trained model to predict.
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Figure 1. Defect-bearing carbon nanotube structures
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Figure 2. Strain-stress relationship
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Table 1. Strain value intervals correspond to categories
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Figure 3. Change in loss value
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Figure 4. Accuracy variation
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