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A Numeric Modelling Technique for the Shape
Development of Fatigue Crack

Moon Sik Han'

ABSTRACT

This paper describes a versatile finite element technique which has been used to investigate of wide range of
structural defects of practical importance. The procedure automatically remeshes the three-dimensional finite
element model during the stages of crack growth. Problems analyzed to date include the surface cracks in
leak-before-break situations, the development of quarter-elliptical corner defects, planar semi-elliptical surface
defects and the fatigue growth of defects.
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Fig. 1 Modelling the growth of crack fronts
with varying stress intensity factors,

K, , using finite elements and LEFM.
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Fig. 2 Schematic of modelling procedure
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Fig. 3 Creation of 3D finite element model
from separate blocks
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Fig. 4 (b). Loading block for cracked compact
tension specimen

Fig. 5 Expansion of 2D cracked plate into
3D cracked block

228



T AFALFEYA A16d A%

semi-ellipse

semi-circle

1.9475

ae=

L.

-

b = 1.5501

Fig. 6 Intermediate growth profile of surface
defect with semi-elliptical and
semi-circular fits
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Fig. 7 Intermediate growth profile of corner
defect with quarter-elliptical fit
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Fig. 8 Nomenclature used to define growth
of surface defects.
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Fig. 10 K variation around tension

Fig. 11 Fatigue growth of surface slot crack
for DOB=0.0
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Table 1 Initial geometric profile of surface defects
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Fig. 12 Variation of crack depth with fatigue
life for DOB=0.0
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Fig. 13 Vriation of aspect ratio for surface slot
crack, DOB=0.0
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Fig. 14 Fatigue growth of surface slot crack
for DOB=1.0
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Fig. 15 Variation of aspect ratio for surface
slot crack, DOB=1.0
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Fig. 16 Comparison of SIF for a semi-elliptical
surface crack, DOB=0.0
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Fig. 17 Comparison of SIF for a semi-elliptical
surface crack, DOB=1.0
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