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Characteristic Research and Calibration Method Optimization for Load Cells in
Dynamic Mechanical Metrology

[ Abstract ] With the growing demand for dynamic mechanical metrology, the performance of load cells is critical
for high—precision measurements. This paper focuses on the sensitivity, frequency response, linearity and hysteresis char—
acteristics of load cells, optimizing the design of dynamic loading devices, establishing a measurement uncertainty model,
and proposing a multi—parameter coupled calibration method to synchronously optimize various dynamic characteristics.
The improved method is validated in a dynamic weighing system, demonstrating enhanced measurement accuracy and
dynamic response. The findings provide technical support for improving the accuracy of dynamic mechanical metrology
and hold significant implications for engineering applications in complex dynamic environments.

[ Keywords ] dynamic mechanical metrology; load cell; calibration method; dynamic loading device
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