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Research of Stress Intensity Factor for Surface Crack in
Plane Based on Finite Element

JIANG Hui, LIU Feng
(School of Mechanical Engineering, Liaoning Shihua University , Fushun, Liaoning 113001 , China)

Abstract: In engineering practice, due to material’s fault or some improper operations, a lot of structures and
equipments appear semi elliptical surface cracks. As the target of stress concentrate intensity and stress strain field,
stress intensity factor is an important basis in determining the safety. A finite plane with semi elliptical surface cracks
was chosen. An analytic plane model of finite element with semi elliptical surface cracks was established by the way of
1/4 node method singular element. The model was analyzed to get the solution of stress intensity factors by ANSYS.
Taking these elements into consideration, some different models were established and compared. The regularities of
distribution on edge line of stress intensity factor were concluded and the affections of elements on stress intensity factor
at crack tip were summarized, such as the length of cracks, the depth of cracks and the thickness of plane. In crack tip,
stress intensity factors decreased with the length growth of the crack. With the depth growthe of the crack, stress
intensity factors increased. Along the edge line, stress intensity factors increased from crack tip to the bottom of the
crack.
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Figure 1  Plane with cracks
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Figure 2 Elliptical crack
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Figure 3  Singular element in crack tip
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Figure 4 Finite element model of crack edge
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Figure 5 Mesh divide of block containing crack
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Figure 6 Change regulation of K| on crack edge
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Figure 7 Change regulation of K with b
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Figure 8 Change regulation of K; with a
2.4 RNAOREEFE M THTHNE
MABREE a h 3 mm  ZEECEK b RS mm B, 5
SUATZ A AL KA W 9 ez, T A1 24 80 RSF At fin
2 fuy A0 R T, MJBE ¢ B, Ui SR 45 Ak K )N

m%
\\.

3

o0
]

—n— B=P

B F738E B FK, /MPa
S

800 - —e— p=30°
—a— f45°
760 | —v— B0
720 . —
10 12 14 16 18 20 2 24 2

= t/mm

B9 KFFHFE ¢ TACHAE
Figure 9  Change regulation of K; with ¢
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