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Calibration of Special Mechanical Weights by Precision Measurement Method
and Evaluation of Measurement Uncertainty

[ Abstract ] The calibration of special mechanical weights is a key link to ensure the accuracy of their measure—
ment transfer. In this paper, the classification and calibration methods of special mechanical weights are analyzed, and the
calibration process of precision measurement method is detailed. Taking the measurement uncertainty evaluation of the
special weight for the 0.05—class piston pressure gauge as an example, the four major sources of measurement uncertainty
(repeatability, standard weight, air buoyancy and measuring instrument) are analyzed in detail, and through experimental
data calculation, the resultant standard uncertainty is 0.54 mg, the expanded uncertainty is 1.1 mg (k=2), and the relative
expanded uncertainty is 0.0002%. Studies have shown that the precision measurement method can effectively improve
the accuracy and reliability of the calibration of special mechanical weights.
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