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Application of Weight Function Method to Elliptical Surface Cracks
in Mechanical Joints
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Abstract

The weight function method is an efficient technique to calculate the stress intensity factors for
various loading conditions in that only the stress analysis of an uncracked model is required. This
paper analyzes the mixed-mode stress intensity factors of surface and deepest points for quarter
elliptical surface cracks in mechanical joints by weight function method and the coefficients included in
weight function are determined by finite element analyses for reference loadings. Results for the
different number of terms in weight function are presented.
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Fig. 3 Finite element mesh for a quarter elliptical
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Table 1 Normalized stress intensity factors for quarter elliptical surface cracks in mechanical joints due to the
number of terms included in weigh function

Uncracked stress

in surface

in middle

averaged

No. of terms 3

4 5

6

3

4

5

6

3

4

5

6

FEM

Fiayl 1742

Surface

1.681 | 1.685

1.686

1.814

1.748

1.752

1.754

1.778

1.714

1.7185

1.7203

1.623

Fpa) (02165

point

0.2329 ] 0.2206

0.2270

0.2039

0.2200

0.2095

0.2145

0.2102

0.2265

02151

0.2207

0.2145

Fa |-0.1265

-0.0876|-0.1148

-0.1036

-0.1220

-0.0837

-0.1072

-0.0984

-0.1243

-0.0856

-0.1110

-0.1010

-0.1007

Fim| 3964

Deepest

4.161 | 4.254

4.290

4.213

4428

4.526

4.562

4.088

4.295

4.390

4.426

4.533

Fus |-0.3985

point

-0.3680|-0.3411

-0.3291

-0.3569

-0.3222

-0.2976

-0.2881

-0.3777

-0.3451

-0.3193

-0.3086

-0.3412

-0.7307

Fyp

-0.6095]-0.4674

-0.3789

-0.6570

-0.5189

-0.3891

-0.3191

-0.6938

-0.5642

-0.4282

-0.3490

-0.3218
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Table 2 Normalized stress intensity factors for
quarter  elliptical ~surface cracks in
mechanical joints by weight function
method and finite element method

Shape I Shape II
WFM | FEM | WFM | FEM
Fiaw| 1750 | 1.671 | 3.022 | 2958
Surface
int Fra | 0.2880 [0.2825] 0.5265 |0.5227
0
P Fua | -0.1326 {-0.1311] -0.2482 |-0.2460
Fip| 4406 | 4509 | 4.782 | 4.887
Deepest
int Fyp | -0.3533 [-0.3602( -0.2300 {-0.2527
0
P Fuep | -0.3854 |-0.3512| -0.2106 |-0.2057
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