Journal of the Korea Academia-Industrial
cooperation Society
Vol. 14, No. 1 pp. 1-6, 2013

http://dx.doi.org/10.5762/KAIS.2013.14.1.1

ZAAA H7K1I)

1*
olzd

A7t 7| ANA RS stat

Integrity Evaluation for 3D Cracked Structures(Il)

Joon-Seong Lee"
1Dept. of Mechanical System Engineering, Kyonggi University

ATE sholt
o sk Baw
Ak TSR, % F9e
&el=a4g debey
wE AEYE0 7

ES
X137} Raju-Newnam4] 1}

FEIIY ¢e87] AN £3) WA

sha et w)2sg e
Tpzd] o] gEol
Atk e A
Azst7) glal Wk
A2ES o] 8 4 ATk ASME

]

o

ne
o

[eX}e}
8

Abstract Three Surface cracks are among the more common flaws in aircraft and pressure vessel components.
Accurate stress intensity analyses and crack growth rate data of surface-cracked components are needed for
reliable prediction of their fatigue life and fracture strengths. Three Dimensional finite element method (FEM)
was used to obtain the stress intensity factor for surface cracks existing in structures. A geometry model, i.e. a
solid containing one or several 3D cracks is defined. Nodes are generated by bucket method, and quadratic
tetrahedral solid elements are generated by the Delaunay triangulation techniques. To examine accuracy and
efficiency of the present system, the stress intensity factor for a semi-elliptical surface crack in cylindrical
structures subjected to pressure is calculated. Analysis results by present system showed good agreement with
those by ASME equation and Raju-Newman’s equation.
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[Table 1] Input parameters of dialog box

Dialog Box Input Parameter
Crack Clad(Yes/No)
configuration Orientation(Longitudinal/Circumferential)
Crack center coordinates(x, y, z)
Crack-depth(a)
Crack-length(c)
Geometry Inner-radius(R)
Thickness(t)
Length(L)
Clad thickness(s)
Material Youngs modulus E
property Poisson’s ratio v
Load / BCs Pressure
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[Fig. 1] Flow chart of SIF analysis system
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[Fig. 2] Example of input screen of crack shape
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[Fig. 3] Mapping of an ellipsoid
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[Fig. 4] Example of mis-match elements
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[Table 2] Finite element analysis matrix

R t a c t/R ajt ajc
2500 249 49.80 249.00 0.10 0.20 0.20
2500 249 49.80 124.50 0.10 0.20 0.40
2500 249 49.80 49.80 0.10 0.20 1.00

2500 249 12450 | 622.50 0.10 0.50 0.20
2500 249 12450 | 31125 0.10 0.50 040
2500 249 12450 | 124.50 0.10 0.50 1.00

2500 625 25.00 125.00 0.25
2500 625 25.00 62.50 0.25 0.20 040
2500 625 25.00 25.00 0.25 0.20 1.00

A G719 o] Y Eei@de] EAskn &
PO Yol S50l AT F9, AR A
B FRA0) YYHS wefstel Fig. 63t 2ol
142 Gstste] MmUY, Fig 5= AURE o)

= AoF 1/4 B Q4 (quarter-point element)S A3}
o FZEQ AW (focused mesh) 0 2 JLA51CE SHjs 3
Mo 21-E& Z+Z} ale = 0.2, alc = 0.4, alc = 1.09] gt
FANE gavel dolct

ac=02 a/c=04 alc=1.0

[Fig. 5] Thee dimensional mesh for finite element analsyis
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[Fig. 6] Comparison of stress intensity factor between
Raju-Newman and FEA
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[Fig. 7] Comparison of stress intensity factor between
ASME and FEA
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