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Review on Planetary Roller Screw Mechanisms for High—end Equipment
ZHANG Jianrun, JIAO Haoyu, GUO Jiangbo
(School of Mechanical Engineering, Southeast University, Nanjing 211189, China)

Abstract ; Although the planetary roller screw mechanism (PRSM) , featuring high load capacity, precision and service life, has
gained wide attention in recent years, with its multi—point meshing manifesting its application potential in robotics, aerospace,
and medical equipment, its complex meshing mechanism, multi—parameter coupling, and stringent manufacturing accuracy pose
challenges. This paper reviews recent research on PRSM, including structural types, kinematic and dynamic modeling, meshing
contact, load distribution, and stiffness characteristics. Advances in manufacturing processes such as thread grinding, helical
surface formation, and assembly error control are summarized, highlighting the impact of accuracy on performance and service
life. Progress in dynamics and noise studies is outlined, focusing on geometric errors, friction, and thermo—mechanical effects,
along with related control strategies. Engineering applications and future trends are discussed, emphasizing the need for
breakthroughs in multi—physics coupled modeling, digital twin—based manufacturing, experimental validation, and reliability—
oriented design.

Keywords : planetary roller screw mechanism; high—end equipment; parameter design; manufacturing processes; vibration and

noise ; multi—physics coupling
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