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Abstract  Using radiofrequency identification (RFID) technology, passive and wireless strain gauge with 1C
chip is proposed based on patch antennas in this paper.Theoretically, the resonant frequency of patch antennas
varies with strain of antennas approximately linearly, and the sensitivity coefficient is the initial resonance
frequency of antennas bearing no strain. Due to shear lag effect, specimen cannot fully transfer the strain onto
the top surface of antennas.Therefore, sensitivity coefficient of stain gauges should be modified by strain transfer
efficiency coefficient, which is obtained by both simulation and tests.Finally, the specimen with patch antennas
for tension experiments are designed.Using the RFID reader, the resonant frequencies of antennas are measured
under different levels of loads. The results show that the resonant frequency of the antennas has linear
relationship with its strain, and sensitivity coefficients of strain gauges obtained from experiments are consistent
with the calculation.The proposed RFID strain gauge can detect the strain wirelessly with great accuracy.
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