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Abstract The strain sensor based on microwave patch antenna is presented to monitor structural strain. The
resonant frequency of antenna will shift when dimension changes due to strain antenna experience. Taking
advantage of this special mechanical property the antenna can be used as strain sensing unit. Theoretically the
resonant frequency has good linearity with strain which is validated by experiment under low strain level and
lack of research when strain over 0. 1% . The experiment by stretching the steel plate on which antenna is
attached is conducted. The results indicate that the relationship between resonant frequency and strain remains
linear until connection damage and the sensitivity is fairly close to initial resonant frequency which is
consistent with theory.
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Fig.1 The model of quarter-wavelength
rectangular patch antenna
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Fig.4 Measurement of resonant frequency of antenna by VNA
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Fig.5 Measurement of resonant frequency and its shift
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Fig.7 Experimental specimens
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Fig.8 The curve of nominal strain and transfer efficiency
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