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Research on Three-Dimensional Force Sensing Technology of
Final Precision Controlling Element
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(1. Beijing Institute of Precision Electromechanical Control Equipment, Beijing 100076, China;
2. Technology Innovation Center of Control Actuator, Beijing 100076, China)

Abstract; The three-dimensional sensor at the end of the robot actuator needs to accurately perceive the force in the
three-dimensional direction, and research has been conducted on the three-dimensional force sensor of the micro-structure. A
three-dimensional force sensor of the micro-structure based on the measurement principle of resistance strain gauge is de-
signed, and the three-dimensional force calibration of the sensor is carried out. A static decoupling algorithm based on poly-
nomial least squares method is proposed, and the algorithm is applied to complete three-dimensional force static decoupling of
the sensor. The relationship formula to be solved is downloaded to the micro controller unit (MCU) inside the sensor, achie-
ving on-line decoupling. Finally, a quantitative evaluation and err analysis are conducted on the indicators of the sensor. Ex-
perimental calibration data show that the sensor has high precision, with the class I radial error of less than 3% , the axial
error of 4. 689 2% , and the class II error of less than 0. 3% in all three directions. Through practical application, it can meet
the requirements for 3D force measurement at the end of precision operation execution.
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Fz/N 0 0.5 1.0 1.5 2.0 2.
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W1 E/V] 3.063 | 3.073 | 3.083 | 3.093 | 3.103 |3.112
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10 Iy Ay X1 g AR Bk
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R RIS Y i) AR s Bl &
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11 5 4,875 4 5.246 5.035 4
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