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Evaluation of stability and repeatability of digital pressure gauge in laboratory
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ABSTRACT: Objective This study aims to evaluate the stability and repeatability of digital pressure gauges in laboratory
environments, to verify their measurement accuracy in different pressure ranges and performance in long-term use, and to
provide scientific basis for the calibration and application of digital pressure gauges. Methods The experiment adopted
a multi-point and multiple measurement method, selecting three different pressure points of 0.1, 0.3, 0.6 MPa for testing.
Ten repeated measurements were taken at each pressure point to evaluate the repeatability of the digital pressure gauge.
Meanwhile, through long-term measurements every three months for one year, observe the stability performance of the digital
pressure gauge during long-term use. The experimental environment conditions are strictly controlled, with a temperature
maintained at (20 + 2)°C and a relative humidity between 40% and 60%. Results The standard deviations of the digital
pressure gauge at the three pressure points were 0.10088, 0.30057 and 0.60087, respectively. The standard deviations were
small and the repeatability was good. At the same time, during long-term use, the measurement values at each measurement
point have a relatively small change amplitude, and the changes in range and average values are within the allowable error
range, indicating that it has good long-term stability. Conclusion Digital pressure gauges exhibit high repeatability and
stability in laboratory environments, making them suitable for high-precision pressure measurement applications. This study
provides a scientific basis for the calibration and practical application of digital pressure gauges, and also provides a reference
direction for the research and improvement of related equipment in the future.
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Table 1 Performance table of main standard and its supporting equipment
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Table 2 Statistical table of repetitive experimental data

W5 (MPa) IR AR {5 (MPa) FHEMPa)  Frifedii 2 (MPa)
0.1 10 0.1008. 0.1007. 0.1009. 0.1010. 0.1006. 0.1010. 0.1008. 0.1009. 0.1010. 0.1011 0.10088 0.0002
0.3 10 0.3001. 0.3002. 0.3000. 0.3005. 0.3009. 0.3007. 0.3006. 0.3004. 0.3010. 0.3013 0.30057 0.0004
0.6 10 0.6002. 0.6005. 0.6009. 0.6010. 0.6012, 0.6017. 0.6008. 0.6008. 0.6009 . 0.6007 0.60087 0.0004
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Table 3  Statistics of stability experiment data
Wi 25 (MPa) I} [k 5] i (MPa) F-H4{E (MPa) 2 (MPa)
1A 0.1005. 0.1006., 0.1007. 0.1008. 0.1009, 0.1010 0.10075 0.0005
4 0.1008, 0.1006, 0.1007, 0.1011, 0.1009, 0.1008 0.10082 0.0005
o 7H 0.1011, 0.1010. 0.1009. 0.1008. 0.1007. 0.1006 0.10085 0.0005
10 H 0.1006. 0.1005. 0.1007. 0.1009. 0.1010. 0.1008 0.10075 0.0005
1A 0.3000. 0.2999. 0.3002. 0.3003. 0.3004. 0.3005 0.30022 0.0006
4 H 0.3001. 0.3000., 0.3003. 0.3004. 0.3005. 0.3006 0.30032 0.0006
03 7H 0.3005. 0.3004. 0.3006. 0.3007. 0.3003. 0.3002 0.30045 0.0005
10 H 0.3003, 0.3002. 0.3004. 0.3005. 0.3006. 0.3007 0.30045 0.0005
1 H 0.6005. 0.6006. 0.6009. 0.6010, 0.6012, 0.6013 0.60092 0.0008
4 1 0.6007. 0.6006. 0.6008. 0.6011. 0.6010. 0.6009 0.60085 0.0005
0.6 7H 0.6009. 0.6008. 0.6007. 0.6010, 0.6011. 0.6006 0.60085 0.0005
10 H 0.6010., 0.6009, 0.6008. 0.6011. 0.6006. 0.6007 0.60085 0.0005
10 0.6010., 0.6009, 0.6008. 0.6011. 0.6006. 0.6007 0.60085 0.0005
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