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m Available AFGROW Solutions for Corner Cracks
m Finite Width Correction

m The Virtual Crack Closure Technique (VCCT)

B AFGROW /VCCT Stress Intensity Comparisons

m Concluding Remarks



AFGROW Classic Solution

® Newman-Raju*
m Single / Double (symmetric) Corner Crack at a Hole

m Angle used for “c” dimension: @ = 5°**

m Angle used for “a” dimension: ® = 80°

m Valid Solution Space
m0O<alt<=1.0
m0.2<=alc<=2.0
m (D+2¢c)/ W< 0.5

*"Stress Intensity Factor Equations for Cracks in Three-Dimensional Bodies Subjected to
Tension and Bending Loads," Chapter 9, Computational Methods in the Mechanics of Fracture,
Elsvier Science Publishers B.V., 1986

** Parametric Elliptical Angle




AFGROW Advanced Solution

R/t: 0.1, 0.111, 0.125, 0.1428, 0.1667, 0.2, 0.25, 0.333, 0.5, 0.667, 0.75, 0.8, 1.0, 1.25,
1.33, 1.5, 2.0,3.0,4.0,5.0, 6.0, 7.0, 8.0, 9.0, 10.0

allcl, a2/C2: 0.1, 0.111, 0.125, 0.1428, 0.1667, 0.2, 0.25, 0.333, 0.5, 0.667, 0.75, 0.8,
1.0,1.25,1.33,15,2.0,3.0,4.0,5.0,6.0, 7.0, 8.0, 9.0, 10.0

alit, a2/t: 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 0.95, 0.99
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* Fawaz / Andersson Solutions




AFGROW Advanced Solution
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AFGROW Advanced Solution

t=1, d=0.5, a/c=1, w/d=10
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Parametric Angles
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* These corrections are calculated for Through Cracks and used as
both “a” and “c” tip correction factors for part-through cracks.
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Two Step VCCT

B B m Crack Closure
Technique
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zwz | E crack closed
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XU,X
Ry *Krueger, “The virtual Crack Closure

Technique: History, Approach and
Applications”, ICASE Report No.
). Sscond S - rack vimed 2002-10, NASA/CR-2002-211628
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VCCT Calculation
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Gi=-Z (W,-Wg )/ (24a)
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VCCT Assumptions »

m The amount of crack wake displacement is nearly
equal to the “forward” growth’s new crack wake
displacement.

m The amount of crack front load is nearly equal to the
“backward” growth’s old crack front load.

m Therefore, the crack front/wake elements should be
significantly smaller than the crack length.

Ac << ¢



Strain Energy / Stress Intensity

m Plane Stress
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Double Sym. Corner Crack
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Double Sym. Corner Crack

t=1, d=0.5, a/c=1, a/t=0.5
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Double Sym. Corner Crack

t=1, d=0.5, a/c=1, a/t=0.2

2:5

2.0

—o—w/d =2 AFGROW
- w/d=2VCCT
—o—w/d =5 AFGROW
—8-w/d=5VCCT
—o—w/d = 10 AFGROW
—&-w/d =10 VCCT
—o—w/d = 20 AFGROW

Stress Intensity, K (ksi*inA1/2)

——w/d =20 VCCT

0.5

0.0

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

Parametric Angle, ®




Double Sym. Corner Crack
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Double Sym. Corner Crack
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Single Corner Crack

t=3.2, d=6, a/t=0.281, w/d=1.67
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Single Corner Crack
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Conclusions

m The Finite Width corrections currently implemented in
AFGROW may not be accurate for small width panels.

m The Finite Width corrections for both the “a” and “c”
tip may not be the same.
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