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Abstract: In order to meet the high-precision measurement requirements of titanium alloy nanofilm pressure sensors, based on the
influences of thin film thickness, convex islands, resistance shape and arrangement position to the nonlinearity and sensitivity of sensors,
two range pressure sensors are designed and optimized using titanium alloy thin films as sensitive elements. The results indicate that
whether there are convex islands or not, the maximum stress of the sensor occurs at the edge of the diaphragm. The maximum stress
decreases and the position remains basically unchanged after adding convex islands. Adding convex islands or as the diameter of the
convex island increases, the nonlinearity decreases and the sensitivity increases accordingly. To ensure that the sensitivity is not less
than 2.5 mV/V in theory, 2 MPa sensor increasing convex islands with @2 mm, the nonlinearity decreases to 0. 05% and the sensitivity
is about 2. 67 mV/V. 4 MPa sensor increasing convex islands with ®3 mm, the nonlinearity decreases to 0. 02% and the sensitivity is
about 2. 89 mV/V. Two ranges of sensors are prepared and tested, the results show that at a range of 2 MPa, the maximum deviations of
the sensitivity and nonlinearity between actual values and theoretical values are 0. 01 mV/V and 0.01%, respectively. At a range of
4 MPa, the maximum deviations of the sensitivity and nonlinearity between actual values and theoretical values are 0. 16 mV/V and
0.02% , respectively. This study provides an important basis for the design of titanium alloy thin film pressure sensors.
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Fig. 1 Working principle of sensitive element
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Table 1 Basic parameters of elastic elements
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Fig. 5 Schematic of the position of resistor arrangement
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Table 2 Design parameters and performances of sensors

B P/MPa fHIfA hiG/mm JEERME REJE/(mV/V)
2 RO. 5 2 0.05% 2.67
4 RO. 8 ®3 0.02% 2.89
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Table 3 Testing data of thin-film pressure sensors
45 B P/MPa  WEHIH/mV  0.2P Hith/mV  0.4P Hit/mV  0.6P HitH/mV  0.8P it/ mV P Hith/mv
1 5 2.33 5.00 7.68 10. 35 13.02 15. 68
2.31 4.99 7.67 10. 34 13.01 15. 68
) ) 2.35 5.02 7.67 10. 34 13.00 15. 66
2.32 4.99 7. 66 10. 33 13 15. 66
3 4 2.34 5.07 7.81 10. 54 13.28 16.01
2.34 5.07 7.80 10. 54 13.27 16.01
4 4 2.31 5.06 7.80 10. 56 13.30 16. 05
2.31 5.05 7.80 10. 56 13.31 16. 05
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