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Fig. 1 Capacitive two-dimensional force sensor™"”
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Fig. 2 Elastic structure
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Fig.3 Combined force sensor
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Fig. 6 Application of sensor in cutting force detection
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Fig. 7 Application of sensors in detecting
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torque coefficient of high-strength bolt joins
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Fig. 8 Application of sensor in acupuncture

manipulation of traditional Chinese medicine
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Research Status and Trend of Axis-torsion
Two-Component Force Sensor

LI Lijian" ", YANG Penglin', FU Chong”,
LI Bing', TANG Shougian'

(1. School of Mechanical Engineering, North China University of Water Resources and Electric Power,
Zhengzhou 450045, China;2. Henan Institute of Metrology and Testing,Zhengzhou 450002, China)

Abstract ; Axis-torsion two-component force sensor can simultaneously detect axial force and torque compo-
nent information. With the progress of modern engineering technology and the improvement of the require-
ments for measurement accuracy and dynamic response ability, the sensor is widely used in many fields
such as industry, national defense science and technology, and medical treatment. The axis-torsion two-
component force sensor based on the measurement principles of resistance strain type.capacitance type and
magnetostrictive effect is introduced. Because the resistance strain type axis-torsion two-component force
sensor has a high degree of accuracy,good stability,simple structure and strong anti-electromagnetic inter-
ference ability,the resistance strain type axis-torsion two-component force sensor is the most widely used
and the most technologically mature class of sensor. The structural characteristics of the elastic body of the
combined and integral axis-torsion two-component force sensor are summarized. At present, the elastic
body structure of the axis-torsion two-component force sensor is mainly studied and improved. The purpose
is to improve the sensor’s measurement accuracyand reduce the inter-dimensional coupling error,so as to
achieve accurate measurement in practical applications. The application status of the axis-torsion two-com-
ponent force sensor in the cutting force detection, torque coefficient detection of high-strength bolted
joints, and quantitative analysis of traditional Chinese medicine acupuncture techniques were
analyzed. Finally, combined with the research and application status of the axis-torsion two-component
force sensor,the development trend of the axis-torsion two-component force sensor is prospected.
Keywords: Axis-torsion two-component force sensor; two-component force sensor; elastic structure; axial
force;torque
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