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Abstract

Mises and Tresca yield criteria are two fundamental yield criteria in the field of mechanics. The
geometric trajectories corresponding to the two yielding criteria under different stress states are
introduced in related mechanical textbooks. However, the process of establishing the geometric tra-
jectory of the Tresca yield criterion in three-dimensional stress state-the regular hexagonal prism
surface is not detailly described in relevant textbooks. In this paper, the geometric trajectory of
Mises yield criterion under plane stress state was first established by the formula of plane coordinate
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rotation. Then, through rigorous mathematical analysis, the geometric trajectory of Tresca yield
criterion under triaxial stress state—the regular hexagonal cylindrical surface inscribed on Mises
cylinder surface—was established.
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Figure 1. Geometric trajectory of Mises yield criterion under plane stress state
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Figure 2. Stress tensor and its components in principal stress space
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Figure 5. Yield trajectories in principal stress space
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