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Design of 3D force sensing sensor for robot wrist based on FBG

LI Meili, CUI Weixing, NIU Liang, FENG Yuan
(Chonggqing College of Mobile Communication, Chongging 401520, China)

Abstract: To address the challenge of three-dimensional(3D) force sensing and decision-making for collaborative robots,a 3D
force sensor for robotic wrists based on fiber Bragg gratings(FBG) is designed. The sensor employs a configuration consisting
of four FBGs arranged in a ring and one prestressed FBG positioned at the center. A sensing model and temperature decoupling
algorithm are established using the self-differentiation compensation method, and the feasibility of the design is verified
through finite element simulation. A 3D force calibration platform is constructed for experimental testing. The experimental re-
sults demonstrate that the sensor can effectively capture 3D force variations, with a radial sensitivity of 43 pm/N and an axial
sensitivity of 0.584 89 pm/N, and exhibits excellent creep resistance.
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