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¥ X : With the rapid advancement of aerospace equipment toward electrification, intelligence, high reliability, and
lightweight design, high-performance actuation and transmission systems have become essential enabling technologies for
critical applications such as flight control, landing gear actuation, and space mechanism drives. As a key foundation for the
realization of Power-by-Wire systems, electromechanical actuators offer significant advantages, including high efficiency, high
power density, and ease of intelligent integration, making them increasingly attractive for next-generation aerospace
applications. Owing to their high load-carrying capacity, high stiffness, superior transmission efficiency, and long service life,
Planetary roller screw mechanism has emerged as core components in high-performance electromechanical actuation systems.
To meet the growing demands of future aerospace systems for enhanced performance, reliability, and intelligent operation and
maintenance, high-performance actuation and transmission systems face new opportunities and challenges in structural design,
dynamic modeling, reliability assessment, health management, and digital development.

This track aims to bring together researchers and engineers from academia and industry to share the latest advances in
fundamental theories, key technologies, and engineering applications of high-performance actuation and transmission systems
for aerospace applications. Original contributions that promote technological innovation and engineering practice are highly
welcome.

Topics of interest include, but are not limited to:

e Planetary roller screw mechanism and advanced threaded transmission technologies




¢ Design, modeling, analysis, and optimization of actuation and transmission systems

¢ Aerospace electromechanical actuation systems and motion control technologies

* High-load, high-efficiency, and lightweight actuation technologies

¢ Contact mechanics, tribology, lubrication, and thermo-mechanical behaviors

¢ Reliability, life prediction, and health management of mechanical transmission systems
* Digital twin-driven design, monitoring, and maintenance of actuation systems

¢ Advanced manufacturing, testing, and validation technologies for aerospace transmission systems
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FEX:

Shangjun Ma is a Research Professor and Ph.D. Supervisor at the School of Mechanical Engineering,
Northwestern Polytechnical University, China. He has long been engaged in fundamental theories and key
technologies related to electromechanical servo actuation systems and planetary roller screw transmission, including
design, analysis, and manufacturing. He serves as Deputy Chief Engineer of a key vehicle platform program and as an
external expert for Jiangshan Heavy Industry Research Institute Co., Ltd. and Nanjing Chenguang Group.

He is the Chief Scientist of China’s first national major R&D program in intelligent robotics, leading a key project
on integrated linear servo joints. In addition, he has led and participated in more than 50 research projects, including
key and general programs of the National Natural Science Foundation of China, national defense-related programs,
national key R&D programs, provincial and ministerial key R&D projects, and institutional research projects. He has
received one provincial-level Second Prize for Technological Invention. He is the author of the world’s first




monograph on the “Meshing Principles of Planetary Roller Screw Mechanisms,” has published more than 100
academic papers, and holds 35 authorized invention patents. He has been consecutively listed among Stanford
University’s World’s Top 2% Scientists in 2023 and 2024.

His research has established a comprehensive framework for the design, analysis, and manufacturing of
planetary roller screw mechanisms and electromechanical servo systems, significantly advancing precision
electromechanical transmission technologies in China. Through technology commercialization, he has achieved full-
process independent control of planetary roller screw manufacturing, breaking foreign technological monopolies and
enabling import substitution. His achievements have been applied to aircraft inlet control systems, erection systems,
engine blade actuation, UAV landing gear, and humanoid robot linear joints. He has solved more than 30 key
engineering challenges in servo actuation and transmission design for major equipment programs, earning wide
recognition from domestic and international peers. His work has led to the development of over 30 product variants
across 5 major categories, which have been mass-produced and applied, generating economic benefits of 68.9141
million RMB and significant social impact.
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Qin Yao is an Associate Professor and Master's Supervisor at the School of Mechanical Engineering, Suzhou University
of Science and Technology. She received her Ph.D. degree from Northwestern Polytechnical University in 2021. In 2023,
she joined the joint postdoctoral program of Nanjing University of Science and Technology and Suzhou Asia-Pacific Elite
Transmission Technology Co., Ltd. From 2025 to 2026, she conducted research as a China Scholarship Council (CSC)
Visiting Scholar at the Department of Mechanical and Aerospace Engineering, Politecnico di Torino, Italy.

She has led several research projects, including the Young Scientists Fund of the National Natural Science Foundation
of China and the General Program of the China Postdoctoral Science Foundation. She was selected for the Jiangsu High-
Level Innovation and Entrepreneurship Talent Program and the Jiangsu Science and Technology Vice President
Program. She has published more than 30 academic papers, including multiple papers in top-tier SCI journals, and holds
several invention patents and software copyrights. Her research interests include planetary roller screw mechanisms,
precision threaded transmission systems, structural optimization, contact mechanics, and reliability analysis.




