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With the continuous development of advanced aerospace systems toward high-speed, lightweight, long-life, high-reliability,
and extreme-environment applications, fatigue, fracture, and structural integrity issues have become critical factors affecting the
safety and service life of aerospace structures. Key components in aircraft, spacecraft, hypersonic vehicles, and aero-engines are
subjected to complex load spectra, thermo-mechanical-environmental coupling effects, and multiple sources of uncertainty
during long-term operation, which may lead to fatigue crack initiation, damage accumulation, material degradation, and
structural failure. Particularly under complex service environments and extreme operating conditions, significant challenges
remain in understanding damage evolution mechanisms, crack propagation behavior, and residual life prediction.

In recent years, with the rapid advancement of advanced materials, smart sensing technologies, nondestructive testing, digital
twins, big data, and artificial intelligence, aerospace structural integrity analysis has evolved from traditional experience-based
approaches toward multidisciplinary, multiscale, data-fusion, and intelligent methodologies. Systematic studies on fatigue
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damage mechanisms, fracture behavior, structural integrity assessment, life prediction, structural health monitoring, and
reliability analysis are of great significance for ensuring the safe operation, life extension, and airworthiness certification of
aerospace systems.

This special session aims to bring together the latest research achievements and engineering applications in fatigue, fracture,
and structural integrity for aerospace engineering, promoting academic exchange on related theories, methodologies, and
engineering practices. Researchers and engineers from related fields are warmly invited to submit their contributions.

The main topics for submission include:

a) Fatigue and Fracture Mechanics of Aerospace Structures

b) Fatigue Crack Initiation, Propagation, and Damage Evolution Mechanisms

¢) Damage Tolerance Design and Structural Integrity Assessment

d) Fatigue Life Analysis of Aero-Engines And Critical Components

e) Complex Load Spectra and Random Fatigue Analysis

f) Structural failure behaviors under extreme environments and Multiphysics coupling
g) Thermal fatigue and fracture problems in hypersonic vehicles

h) Fatigue and fracture behavior of composites and advanced materials

1) Structural life prediction and residual life assessment methods

j) Nondestructive testing, structural health monitoring, and damage identification

k) Bayesian methods, reliability analysis, and uncertainty quantification

1) Digital twin and intelligent maintenance technologies for structural integrity

m) Multiscale, Multiphysics, and numerical simulation methods

n) Airworthiness requirements, maintenance strategies, and engineering applications
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¥ X : Zhang Mengchuang, Associate Professor at Northwestern Polytechnical University, Master's supervisor, visiting
scholar at Polytechnic University of Turin, has presided over one project funded by the National Natural Science
Foundation and two provincial and ministerial-level projects. His research focuses on multidisciplinary structural
optimization design and reliability design, achieving certain applications in multidisciplinary optimization and reliability
in key parts of aero-engines and aerospace structures. He has published more than 20 papers, holds 5 patents, 6
software copyrights, has contributed to 3 monographs, and serves as a reviewer and guest editor for multiple journals.
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3 >C: Zhixin Zhan is an Associate Professor and doctoral supervisor at the School of Aeronautic Science and Engineering,
Beihang University, and has been selected for Beihang University’s Young Top-Notch Talent Support Program. His main
research interests include fatigue and damage mechanics of aircraft structures, life prediction, and machine learning/data-driven
methods. In recent years, he has published more than 30 SCI-indexed papers as first author or corresponding author in leading
journals in the fields of fatigue, damage, and fracture, including International Journal of Fatigue, International Journal of
Mechanical Sciences, Engineering Fracture Mechanics, and Fatigue & Fracture of Engineering Materials & Structures. His
work has received over 2,000 SCI citations; one paper has been selected as an ESI Highly Cited Paper, and one invited long
review article has been published. He has led projects funded by the National Natural Science Foundation of China, the
Aeronautical Science Foundation of China, the Open Fund of the State Key Laboratory of Nonlinear Mechanics, as well as
multiple research projects commissioned by research institutes. He serves as a young editorial board member of journals
including Chinese Journal of Solid Mechanics, Chinese Journal of Computational Mechanics, and Chinese Journal of Applied
Mechanics.




