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Design of Three-Dimensional Force Sensor and Research on the

Static Decoupling Algorithm
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( Southwest University of Science and Technology ,Key Laboratory of Manufacturing Process Testing Technology ,
Ministry of Education ,Mianyang Sichuan 621000)

Abstract: For low precision and inter-dimensional coupling in obtaining a large range three-dimensional force sen-
sor, it can be improved by the modification of elastomer from the perspective of mechanical decoupling. The elasto-
mer adopts a cross-beam structure, with grooves are opened on both sides of the vertical beam and the resistance
strain gauges pasted on the both sides of the cross beam, connecting through group bridging of resistance strain gau-
ges. Based on the calibration load analysis of the sensor with a universal tester, by fitting data through multiple
measurements under the guidance of least squares theory,the decoupling matrix between the input load and output
voltage of the sensor can be made. Through calibration of the sensor,together with mechanical decoupling of the e-
lastomer, the experiment of the three-dimensional force sensor is to be carried out. The results show that the type 1
and type Il errors of the large range three-dimensional force sensor are 2.36% and 2.1% respectively, which can
better control inter-dimensional coupling and the expected precision of the sensor can be guaranteed.

Key words: three-dimensional force sensor; static calibration; least square theory; structural decoupling; inter-di-
mensional coupling
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