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Even with the advent of computer processes, the study of welded joints using classical mechanics and calculus is still employed 
by welding engineers to establish the dimension of bead welds and set load thresholds that can be applied for connecting 

structural elements. In the existing analytical models, one normally considers an acceptable kinematics hypothesis for a problem 
and obtains the formulation that permits calculation of stress for the given case. If necessary, one then analyzes the stress 
state established at the point of interest. This paper develops a mechanical and calculus-based formulation for the design and 
verification of weld lines on joints of perpendicular plates subjected to shear stresses due to torque. Our results are compared 
with the traditional procedure that applies shear stresses to the welded joint that are equal to the normal stresses induced by the 
bending of the plate. We carried out an additional study using mathematical modeling and the finite element method to evaluate 
the distribution of shear stress on the cross section of the line weld, which is considered in this case to be a deformable solid.
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