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Stress Intensity Factor Analysis System for 3D Cracks
Using Fuzzy Mesh
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Abstract

Integrating a 3D solid modeler with a general purpose FEM code, an automatic stress intensity factor analysis
system of the 3D crack problems has been developed. A geometry model, ie. a solid containing one or several 3D
cracks is defined. Several distributions of local node density are chosen, and then automatically superposed on one
another over the geometry model by using the fuzzy knowledge processing. Nodes are generated and quadratic
tetrahedral solid elements are generated by the Delaunay triangulation techniques. Finally, the complete (finite
element(FE) model generated, and a stress analysis is performed. This paper describes the methodologies to realize
such functions, and demonstrates the validity of the present system.

Key Words @ Stress Intensity Factor, Surface Crack, Finite Element Analysis, Fuzzy Theory, Automatic Mesh
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Fig. 1. Mapping of an ellipsoid.
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Fig. 2. Example of mis—match elements.

3.2 HX| ol 4

33l FRAT

gl

2RAAE S5 24RFo] 275

A7) WEel AAF T2 o8 Wt Qloh B A2de|
N et e HATAE Bestart

124

RULEI :

IF pis Ai , THEN q is Bi

o714 RULEiE i1 #A51H )1, Ais} Bie #HAHF
ojty. o]5¢] HAWAFE 1Y 33 o] AAE F Yot ¢]
g g dEiME 23 49 22 AEE 9u gt
AHEE AT B AREAYFNM o R sk 2, 5
SHPFl AdHAAE T8 E(hole)dl th =g
o A& 29 59 HEhiiT

As for Ai,
LARGE — p is much larger than 1.0.
MEDIUM— p is larger than 1.0.
SMALL — p is little larger than 1.0.

As for Bj,
LARGE — q is positive and large.
MEDIUM— q is positive and medium.
SMALL — q is positive and smalil.

a3 3. AAEre 39,
Fig. 3. Definition of fuzzy variables.
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Fig. 4. Membership functions of labels of Ai(p) and Bi(q).
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Fig. 5. Examples of locally-optimum node patterns for a
crack and a hole.
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Fig. 6. Examples of locally-optimum mesh
generation for a crack.

a7 7. 9%
Fig. 7. Examples of mesh generation for cylindrical
structures.
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