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Research on strain monitoring and
intelligent sensing methods for cross—media vehicle rotors

BO Fushen,FANG Ziyi, PAN Deng, FU Bowei, LI Hanyang", LIU Zhihai
(College of Physics and Optoelectronic Engineering , Harbin Engineering University , Harbin 150001, China)

Abstract: To address the issues of susceptibility to electromagnetic interference and poor durability of traditional electrical sen-
sors in rotor structural health monitoring, this paper proposes a rotor strain monitoring and intelligent sensing method for cross-
medium vehicles. First, a mechanical model of the rotor under fluid, gravitational, and centrifugal loads is established based on
blade element theory. Second, a high-response-speed fiber Bragg grating(FBG) sensor with a response time of less than 100 ms
and a strain sensitivity of 1.2 pm/ue is developed, and a liftable experimental platform is constructed. Finally, feature extraction
and classification recognition of normal and damaged state signals are performed by combining Gramian angular field encod-
ing with a convolutional neural network. Experimental results show that the system can accurately identify rotor fatigue dam-

age states, providing an effective means for structural health monitoring and damage early warning of cross-medium vehicle ro-

tors.
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