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Principle and Analytical Algorithm Implementation of Sensitivity Temperature
Compensation for Load Cells

[ Abstract ] Addressing the output drift induced by the sensitivity temperature coefficient (STC) of resistance strain
gauge load cells under varying temperature conditions, this paper establishes an STC hardware compensation model based
on the Wheatstone bridge and analyzes the compensation mechanism utilizing nickel resistors and parallel trimming re—
sistors. It derives the sensitivity expression under high and low temperature conditions, constructs a mathematical solu—
tion model for the compensation resistor P, and proposes a precise calculation method based on a quadratic equation in
one variable. The calculation results show that this method can effectively reduce the error of the sensitivity temperature
coeflicient and improve the output stability of the load cells. The proposed method features high calculation accuracy,
simple implementation, and strong engineering adaptability. It can serve as a reference for the temperature compensation
design of high—precision load cells.
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