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Effect of Injection Molding Holding Pressure Parameters
on Electrical Stability of Conductive Plastic Pressure Sensors
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Abstract: Thermoplastic polyurethane/carbon black (TPU/CB) conductive composite pressure sensors were fabricated
via injection molding, and the effects of packing parameters (packing pressure, packing time, and packing speed) on the
electrical stability of the sensors were systematically investigated. The electrical performance and stability of the sensors
under different packing parameters were characterized through resistance measurements, pressure-resistance response
tests, cyclic loading tests, and temperature stability tests. The results showed that when the packing pressure was in the
range of 60~80 MPa, the sensors exhibited the lowest initial resistance and the best stability. When the packing time was
12~15 s, the conductive network was most effectively formed, resulting in optimal electrical performance. An appropriate
packing speed (40~50 mm/s) facilitated the uniform dispersion of conductive particles and the stable formation of the
conductive network. Under the optimized packing parameters (packing pressure of 70 MPa, packing time of 13 s, and
packing speed of 45 mm/s), the fabricated pressure sensors demonstrated excellent electrical stability, with a sensitivity of
0.083 MPa' in the pressure range of 0~5 MPa, a resistance drift of less than 3.5% after 1 000 loading cycles, and a
temperature coefficient of resistance of less than 0.15%/°C over the temperature range of -20 °C to 80 °C. The findings
indicated that proper control of injection molding packing parameters was crucial for achieving high-stability conductive
plastic pressure sensors.
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of TPU/CB pressure sensors
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Tab.1 Effect of holding pressure on performance
of TPU/CB pressure sensors
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70 1.25 0.083 125 145 0.996
80 1.38 0.079 135 158 0.994
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100 1.95 0.068 172 205 0.978
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18 1.32 4.1 3.5 352
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Tab.4 Comprehensive performance indicators of TPU/CB

pressure sensors under optimized parameters
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