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Abstract: To reveal the torsional characteristics of axial fastened shaft with curvic couplings, a
piecewise linear torsional deformation model for the shaft section with curvic couplings is
proposed, and the torque at the turning point is estimated. Additionally, a 3-D finite element
model for the axial pre-tightened shaft section with curvic couplings is created to validate the
theoretical analysis. The bilinear torsional stiffness is obtained by numerical analysis, and the
effects of prestress and friction coefficient on torsional behaviors are discussed. The results show
that the shaft section with curvic couplings has typical bilinear torsional characteristic of soft
spring, the prestress affects torsional behaviors, and there exists a preload saturation. In the
saturated preload state, the bilinear torsional stiffness has almost no relation with prestress, and
the torque at the turning point gets proportional to the prestress. Moreover, the f{riction
coefficient exerts almost no effect on the primary bilinear torsional stiffness, but heightens the

secondary one.
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