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Mechanical analysis and calibration method of statically unstable

mechanical weighing table

XI Yonghui, CHEN Fayin, LI Wentao, QI Bin, XYU Weidong
(Kunming Shipborne Equipment Research and Test Center, Kunming 650000, China)

Abstract: In order to solve the problem that mechanical weighing table is difficult to calibrate due to static instabil -
ity, we have analyzed the measuring principle and mechanical characteristics of the mechanical weighing table and pro-
posed the calibration method of the mechanical weighing table in this paper. By reducing the maximum deflection angle of
the weight frame of the mechanical weighing table under non-equilibrium state, the measurement uncertainty can be con-
trolled during calibration and the accuracy of calibration results can be guaranteed. The method is used to calibrate the
mechanical weighing table and analyze the measurement uncertainty. The results show that the extended uncertainty U =
84 g (k = 2), which verifies the effectiveness of the method. The research results have a positive impact on promoting the
development of the mechanical metrology of underwater vehicle products, and provide a strong support for the experimen-
tal research of underwater vehicle products.
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Fig.1 General structure diagram of mechanical weighing table
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Fig.2 Calculation diagram for measuring product gravity center

using mechanical weighing table
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Fig.3 Mechanical state diagram of mechanical weighing

table after product placement
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Fig.4 Center of gravity when the load frame is offset
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Fig.5 Disturbance and equilibrium state of the circular

support point
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Fig.6  Calibration diagram of mechanical weighing table
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Tab.1 Raw data of calibration of a statically indeterminate mechanical weighing table
d/mm L/m Ly/m m,/ kg my/g m,lg
12 1.5 1.7 20.016 12 9
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Tab.2  Calculation results of uncertainty components
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u, 06¢g 0.68 g 1.13

u, 0.6 mm 809.1¢g 13.3.15.1
uy 3 mm 399¢g 133
u, 29 mg 32.8 mg 1.13
us l4¢g 16¢g 1.13
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