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Systematic Evaluation and Calculation of Measurement Uncertainty for Digital
Pressure Gauges

[ Abstract ] As a core pressure measuring instrument, the digital pressure gauge is widely used in key fields such as
industrial production, scientific experimentation, and metrological verification. The precision and accuracy of its mea—
surement results directly affect the reliability of experimental data. Measurement uncertainty, as a key parameter of mea—
surement accuracy, serves as a fundamental basis for judging the validity of measurement results. This paper takes a digital
pressure gauge with an accuracy class of 0.1 and a measuring range of (0 to 6) MPa as the device under test, and a dig—
ital pressure gauge with an accuracy class of 0.02 and a measuring range of (—0.08 to 7) MPa as the reference standard.
According to the technical requirements of the verification regulation JJG 875—2019 Digital Pressure Gauges and the
evaluation method of JJF 1059.1—-2012 Evaluation and Expression of Uncertainty in Measurement, an evaluation analy—
sis of the measurement uncertainty for the digital pressure gauge is conducted. By elaborating on the operating principle
and measurement method of the pressure gauge, constructing a mathematical model for the measurement, analyzing the
sources of measurement uncertainty, and performing the measurement evaluation, the combined standard uncertainty and
the expanded uncertainty of the digital pressure gauge are obtained. The uncertainty evaluation method and procedure
proposed in this paper can serve as a technical basis for the verification, calibration, and quality control of digital pressure
gauges, thereby enhancing the reliability of measurement results.

[ Keywords ] digital pressure gauge; evaluation of uncertainty; indication error
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