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Mechanical Properties and Theoretical Calculation of Ring Beam Load Cells

[ Abstract ] A ring beam load cell with multiple strain beams connected in series is a novel elastic element formed
by mechanical transformation based on a cylindrical structure. It involves connecting strain beams that generate normal
or shear stress in series and arranging them along the surface of an enclosed cylinder. External loads are applied to strain
beams via multiple staggered supports, such that the output sensitivities in the tensile and compressive directions are ba—
sically the same, making it suitable for measuring symmetrical cyclic loads in the tensile and compressive directions. This
paper focuses on the structural characteristics, stress analysis, and theoretical calculation of the ring beam elastic elements
with rectangular cross—sections for normal stress and [—shaped cross—sections for shear stress; provides the examples of
structural design and calculation for ring beam elastic elements with normal stress and shear stress; and briefly introduces
the structure and mechanical properties of large—range washer—type ring beam load cells.

[ Keywords ] load cell; elastic element:; ring strain beam; boundary conditions; mechanical model
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