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Enriched finite element analysis of stress intensity

factors of bi-material V-notch
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(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;

2. Beijing Institute of Special Electromechanical Technology, Beijing 100012, China)

Abstract: The V-notch asymptotic displacement field was derived through an approach based on the Williams’ series expansion and linear

algebraic transforms. By incorporating the displacement expressions to the common isoparametric elements, the enriched and transition element

displacement model were obtained, and then the enriched finite element equation was derived consequently. The enriched finite element model for

a V-notched bi-material three-point bending beam and an orthogonal bonded materials interface end plane problem were constructed. The stress

intensity factors can be solved directly from the finite element equation. Comparisons between the results and the published data computed with

other algorithm indicate that the present method is correct and can be used to analyze the fracture property of the V-notched bi-material structure.
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Tab.2 Eigenvalue of example 1

E,/E, A A,
1 0.544 483 0.908 529
3 0.565 403 0.872 199
5 0.586 061 0. 839 749
7 0.601 781 0.816 938
10 0.619 679 0.792 654
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Tab.2 Stress intensity factors of example 1

Fl FZ
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ACfE SCHERLO M ASUE SCERL9 ]
1 2.140  2.1010 0 0
3 2.4438  2.3935 -0.56581 -0.6470
5 2.8391 2.7857 -0.92665 -1.0089
7 3.2411  3.1793 -1.2425 -1.2938
10 3.8766 3.7993 —-1.7044 —1.6886
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Tab.3 Material parameters

TH E,/GPa v E,/GPa  u,
1 17.0 0.42 82.0  0.27
2 82.0 0.27 145.0  0.25
3 205.0 0.265 108.0  0.325
4 108.0 0.325 69.0  0.34
5 135.0 0.25 69.0  0.34
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Tab.4  Stress intensity factors of example 2

A A
T :
BRAER oo SaRRO18]
1 0.8612 0.065 75 0.067 36
2 0.9816 0.094 45 0.098 48
3 0.970 4 0.091 03 0.094 03
4 0.9858 0.095 82 0.098 98
5 0.964 7 0.089 34 0.092 28
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