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Evaluation of Effective Area Measurement Uncertainty of (0.005—class Piston
Pressure Gauge

[ Abstract ] The 0.005—class piston pressure gauge is a standard high—precision pressure instrument of pressure
reference level, which is widely used in industrial measurement. In order to improve the accuracy of the piston pressure
gauge in the measurement transfer process, it is necessary to evaluate the measurement uncertainty of the piston pres—
sure gauge. Based on the GUM method, this paper analyzes the main sources of uncertainty generated by the standard
0.005—class piston pressure gauge during the effective area measurement transfer, and quantifies and evaluates each un—
certainty component. The results show that when the standard 0.005—class piston pressure gauge is used to calibrate the
piston effective area of the 0.02—class piston pressure gauge, its expanded relative uncertainty is (taking the coverage fac—
tor k=2, and the confidence level P=95%). In addition, the expanded relative uncertainty in calibrating the effective area
of the piston pressure gauge is unrelated to the effective area of the verified piston pressure gauge.

[ Keywords ] effective area; pressure; coverage factor; standard uncertainty; expanded relative uncertainty
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