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New development and key technologies of integrated servo joints for

humanoid robots

WANG Tengfei

MA Shangjun FU Xiaojun XU Jinxing

(Northwestern Polytechnical University, Shaanxi Engineering Laboratory for Transmissions and Controls, Xi’an 710072, China)

Abstract: [Objective] To support the technological innovation and application expansion of integrated servo joints for

humanoid robots, the structural characteristics of rotary joints and linear joints as well as their application scenarios in typical

humanoid robots at home and abroad were reviewed, the driving methods of integrated linear servo joints were summarized, and

the key technologies and future development directions of integrated electric-driven linear servo joints were explored.

[Significance] As the core driving component for high-precision motion and dynamic force-position response of robots, the

performance of integrated servo joints directly determines the operational capability and reliability of robots in complex

environments, and relevant research provides key technical support for the development of high-performance joints and the

industrial upgrading of intelligent robots. Through literature combing, typical case analysis and technical induction, the

configuration design, manufacturing of core transmission components and high-frequency response control were identified as

the core technical points, and high integration and lightweight were pointed out as the main development trends.

Key words: Integrated linear servo joint; High integration; Electric drive; High frequency response control



