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Abstract;: When stresses of steam turbine blades are computed with the finite element method,
sometimes the calculated stress in elasto-plastic transition region gets higher than the calculated
stress in plastic region, namely there exits stress singularity. To explain this fact, the calculation
process of nodal stress with finite element method is discussed in detail, where a kind of 8-node
hexahedron element and an ideal elasto-plastic material model are chosen as the example. Nodal
stresses of the elements in elasto-plastic transition region are comparatively calculated. It is found
that in the finite element method the nodal stress is calculated via extrapolation of stresses at
Gauss integration point in an element, and the calculated nodal stress maybe exceed the actual
stress even the yield limit of ideal elasto-plastic material when one part of an element is located in
elastic zone and the other part remains in plastic zone, thus stress singularity is brought out by
the extrapolation algorithm. It is suggested that the nodal stresses are calculated in terms of
weighted average stress at Gauss integration points of neighboring elements to effectively

eliminate stress singularity.
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