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Sensitivity Analysis of Strain on Notches under Cyclic Loading to
2-D Finite Element Density in Elasto-Plastic Finite Element Analysis
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ABSTRACT

This paper presents sensitivity analysis results of strain on notches under cycling loading to 2-D finite element density
considering plasticity. Cylindrical notched specimens having some stress concentrations were modeled with 2-D
axisymmetrical finite element having various finite element densities. Elasto-plastic finite element analysis was performed
for the various finite element models subjected to cycling loading considering plasticity. The finite element analysis
results were compared to investigate sensitivity of the finite element analysis variables such as von-Mises effective
stress, accumulated equivalent plastic strain, and equivalent plastic strain to 2-D finite element density. As a result
of the comparison, it was found that the accumulated equivalent plastic strain is more sensitive than the others whereas
the von-Mises effective stress is much less sensitive.

Key Words : Sensitivity analysis (Y177% +4), Finite element density (F384 WE), Cyclic loading (WFE31%),
Elasto-plastic finite element analysis (844 384 3l14), Accumulated equivalent plastic strain (‘72
57/ EE), Equivalent plastic strain (57HAHEE)
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Fig. 1 Dimensions of cylindrical notched specimen.

Table 1 Stress concentration factors and notch radii
of cylindrical notched specimens.

Case
Variable ! 2 3 4
K, 1.2653 1.3243 1.5229 1.7134
R (mm) 2.73 2.03 0.97 0.59

(a) Case 1 (K=1.2653)

(c) Case 3 (K=1.5229) (d) Case 4 (K=1.7134)

(b) Case 2 (K=1.3243)

Fig. 2 Finite element models of cylindrical specimens
having some stress concentrations (no. of
finite elements along half notch centerline :
14)
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Fig. 4 Variations of finite element analysis results vs. stress
concentration factors (no. of finite elements along
half notch centerline : 14, Cyclic load size : 277.09
MPa): (a) accumulated equivalent plastic strain time
histories, (b) equivalent plastic strain time histories,
(c) von-Mises effective stress time histories
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Fig. 5 Variations of relative differences for accumulated equivalent plastic strain vs. finite element density: (a)

K=1.2653. (b) K=1.3243, (c) K=1.5229, (d) K=1.7134
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Fig. 7 Variations of relative differences for von-Mises effective stress vs. finite element density: (a) Kt=1.2653.

(b) Kt=1.3243, (c) Kt=1.5229, (d) Kt=1.7134
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