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Design, Development and Evaluation of Load Cells for a Frame-Type
Three-Point Hitch Dynamometer

Abstract

Three-point hitch dynamometer is essential to measure the horizontal and vertical force
components of a mounted tillage implement. In this research, a frame-type three-point
hitch dynamometer was selected. After selecting the load cell shape, their dimensions
were determined by the principles of mechanical design. A finite-element (FE) analysis
was employed to determine the values and the locations of the maximum strains which
induced by the load on the load cells. After attaching the strain gages on the desired
locations, each load cell was calibrated with applying a known load and measuring bridge
circuit’s output voltage. Then, the calculated strain from the output of circuit was
compared with the results obtained from FE analysis. Results showed that the strains
obtained from FE analysis were higher than those calculated from the outputs of circuits
by 16 and 18% for horizontal and vertical loadings of the load cells, respectively. The
cross-sensitivity for measuring horizontal force component (applying vertical force to the
load cell and measuring the output of the horizontal force measuring bridge) was 9%. The
cross-sensitivity for measuring vertical force component (applying horizontal force to the
load cell and measuring the output of the vertical force measuring bridge) was 92%.
Therefore, the dynamometer built based on these load cells is suitable only for measuring
horizontal force component (draft), but not for measuring vertical force component
simultaneously.

Keywords: Three-point hitch dynamometer; Finite element; Load cell; Draft; Cross-
sensitivity
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