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Editorial on the Research Topic 
Modeling and experimentation of imperfections in materials


Understanding imperfections in materials is essential for advancing materials science and engineering. These imperfections influence mechanical properties, failure mechanisms, and the development of innovative materials. Our Research Topic, “Modeling and Experimentation of Imperfections in Materials,” gathers four contributions that push the boundaries of our understanding in this domain. Alongside my esteemed co-editors, Chu Lun Alex Leung, Massoud Malaki, Enyu Guo, Yang Yang, and James M. Goff, I am pleased to present these innovative studies.
In the paper “Splitting Failure and Deformation Evolution of Red Argillaceous Siltstone Disc in High Humidity Environment,” Zhao et al. investigate the impact of high humidity on the mechanical behavior of red argillaceous siltstone discs. Through Brazilian tests on disc samples with varying water content, the authors reveal a negative correlation between water content and mechanical properties such as tensile strength and elastic modulus. The study emphasizes the significant influence of moisture on failure modes, highlighting increased local crushing and altered displacement patterns. This work underscores the importance of understanding environmental effects on geological materials, particularly in mining and civil engineering applications.
The study “Rock-like Material under Large Diameter SHPB Dynamic Splitting Tension: Meso-damage Mechanical Behavior and Stress Wave Propagation Model” by Yang et al. explores the dynamic mechanical behavior and stress wave propagation in rock-like materials under splitting tension using a large diameter split Hopkinson pressure bar (SHPB). Their research identifies three distinct stages of mechanical behavior: initial elastic-plastic deformation, pre-peak plastic damage, and post-peak brittle fracture failure. The study finds that the transmission stress peak advances with increased incident stress wave, significantly influenced by strain rates. By defining a dynamic splitting damage variable based on fracture energy, the authors provide a nuanced understanding of damage evolution in rock-like materials, which is crucial for applications requiring precise modeling of dynamic stress responses.
In “Identifying a Machine-Learning Structural Descriptor Linked to the Creep Behavior of Kob-Andersen Glasses,” Wu and Ruiz Pestana integrate machine learning with materials science to predict plastic rearrangements in Kob-Andersen glasses. Using molecular dynamics simulations and feature selection techniques, the researchers train a classification model to predict particle rearrangements. They emphasize the importance of medium-range order and structural heterogeneity in predicting plastic events. The model, which achieves high accuracy, identifies significant features related to distances and volumes within the glass structure. This study highlights the potential of machine learning to enhance our understanding and prediction of material behavior at the atomic scale.
Finally, the paper “Structural and Mechanical Properties of Cu-SiCp Nanocomposites Fabricated by Accumulative Roll Bonding (ARB)” by Zhang et al. investigates the microstructural evolution and mechanical properties of Cu-SiC composites processed through accumulative roll bonding (ARB). Using X-ray diffraction (XRD) and the Rietveld method, the study analyzes texture parameters and identifies significant changes in sub-grain size, microstrain, and texture during the ARB process. The findings indicate that ARB cycles improve the composite’s mechanical properties by refining grain size and enhancing texture. This research provides critical insights into the development of high-strength, ductile materials for structural applications, showcasing the potential of ARB in fabricating advanced nanocomposites.
These papers collectively contribute to a deeper understanding of how imperfections and environmental factors influence material properties and behavior. By employing a range of experimental techniques and modeling approaches, they offer comprehensive insights into the mechanisms underlying material performance. The integration of machine learning further demonstrates the innovative approaches driving modern materials science.
We extend our gratitude to all the authors for their rigorous research and to the reviewers for their invaluable feedback. We hope this Research Topic will inspire further research and innovation in the field of material imperfections. It has been an honor to work alongside my co-editors Chu Lun Alex Leung, Massoud Malaki, Enyu Guo, Yang Yang, and James M. Goff, whose expertise and dedication have been instrumental in curating this impactful Research Topic.
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