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Abstract: This study took the physical vapour deposition (PVD) film sensor prepared with ion
plating technology and three kinds of structure strengthening process as the research objects. The
PVD film sensor was deposited on the specimens treated by cold expansion, shot peening and
laser shock peening, respectively. Firstly, the strain contrast test between PVD film sensor and
strengthened substrates was carried out to show that PVD film sensor is sensitive to the strain of
the strengthened substrates under high loading and bonds well with them, so it has the
application potential in high stress environment. Then., the fatigue life contrast test of the
specimens strengthened by different techniques and with different surface treatments was carried
out, and the significance analysis shows that the PVD film sensor will not cause obvious change
in the fatigue behaviour of the strengthened substrates. Finally, the fatigue crack online
monitoring of the specimen treated by laser shock peening was carried out, and the results show

that the detection signal matches well with the actual crack observations. So the PVD film sensor
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is proved to have a good damage consistency with the strengthened substrate, and is applicable to

crack monitoring of strengthened structures.

Keywords: strengthened structure; fatigue crack; crack monitoring; film sensor
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