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Film Sensor Design for Metallic Structure Crack Monitoring
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Abstract: According to the real-time crack monitoring demand of metallic structures during their service,
a film sensor is presented to monitor the metal structure crack based on the electric potential method.
Firstly, the corresponding finite element model(FEM) of the film sensor is established, and the output
characteristics of the sensor are analyzed by FEM. The results indicate that the extension direction and
the length of crack can be obtained through analyzing the electric potential differences between monito-
ring points. And then the film sensor is prepared on the surface of the 2A12 aluminum alloy specimen by
ion plating technology, which can integrate with metal surface firmly. Finally, crack monitoring experi-
ments are carried out with the film sensor. Experimental results show that the structural crack propaga-
tion stage can be learned through analyzing the change extent of the adjacent monitoring data of the film
sensor.
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Fig.1 Schematic graph of sensor
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Fig. 2 Geometry model of the sensor
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Fig. 3 Finite element model of the sensor
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Fig. 4 Result of simulation analysis
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Potential value of the monitoring points A and

B when a crack propagating from right side of

the hole
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Fig. 6 Potential difference between B and A when a

crack propagating from right side of the hole
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Fig. 7 Potential difference between A and C when

cracks propagating from both sides of the hole
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Tab.1 Anodic oxidation parameters
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Tab. 2 Deposition parameters
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Fig. 8 Morphology of film sensor
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Fig. 9 Morphology of film sensor after crack monito-

ring experiment
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Fig. 10 Monitoring data of the film sensors
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