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Study on sensor functional elastic washer for anti-loosening of

high strength thread connection
Bai Keyan , Shen Xiaoyan, Li Dongsheng
(College of Metrology & Measurement Engineering, China Jiliang University, Hangzhou 310018, China )

Abstract : Aiming at the fault diagnosis of looseness or failure of high-strength threaded
connection for buildings or towers, a sensor functional elastic washer elastic washer which can
dynamically monitor the preload of threaded connection was designed. Firstly, the working
principle analysis and structural design of the sensor functional elastic washer were carried out.
Secondly, through the ANSYS Workbench Static Structural simulation software, it is verified that
the deformation of the concave part of the designed saddle elastic washer is the largest, and the
maximum micro strain that this part can bear is 18750 pe, less than the maximum micro strain of

20 000 pe of resistance strain gauge sensor. It is proved that resistance strain gauge sensor can be



integrated in this part. Finally, the saddle elastic washer was processed and the resistance strain
gauge sensors were pasted, and the loading and unloading test of 0 ~ 240 000 N preload were
carried out. The preload-output voltage curve obtained from the experiment is linear, and the
maximum return error calculated is 6.0 %. The experiment results verify the rationality and
feasibility of using the designed sensor functional elastic washer for on-site monitoring of bolt
looseness prevention of equipment tower or building, and has a broad engineering application
prospect.
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