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A Brief Analysis of Stepwise Substitution Method for Calibration of Weighing
and Liquid Preparation Tanks

[ Abstract ] In response to the industry challenge that large weighing and liquid preparation tanks are difficult to
be sent offline to the laboratory for integral calibration, this paper thoroughly analyzes and discusses the stepwise substi—
tution method as an efficient and practical online calibration solution. The paper elaborates on the implementation prin—
ciple and operation process of the method, namely, by using traceable, high—accuracy standard weights and substitutes,
the systematic error calibration and performance verification of the entire weighing system can be achieved in a step—by—
step accumulation and substitution manner without removing the tank from its installed state. The research focuses on
analyzing the key influencing factors of this method in practical applications and proposing corresponding optimization
and control measures accordingly. Practical applications have shown that the stepwise substitution method, as a traceable
calibration approach, can not only eftectively ensure the accuracy and reliability of the measurement results of the liquid
preparation tank, but also provide important technical basis and practical reference for the online metrological assurance of
fixed weighing equipment in pharmaceutical, chemical, food and other process industries.

[ Keywords ] weighing and liquid preparation tank; online calibration; stepwise substitution method; measurement

traceability; metrological assurance
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