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Determination of Stress Intensity Factor in Un-Central Edge
Cracks of a Semi-infinite Plate with a Local Load

F. Fariba, Ass. Prof., Dept. of Applied Design, the Faculty of Mech. Eng., IAU, Branch of Takestan
M. Zohali, MSc. Student, Dept. of Applied Design, the Faculty of Mech. Eng., IAU, Branch of Hamedan

Abstract: The stress distribution on the tip of the cracks and the stress intensity factor on them are the main
course in the fracture mechanic. The stress intensity factor of the cracks with the different load exited and the
different geometry are listed in the tables of the standard books. In all of them, the cracks are located in the
cenrall point of the plates. In the uniform edge loaded case, the crack position is not effect on the stress intensity
factor of the crack but in the case that the load is concentrated the stress distribution different from point to
another point and therefore the stress intensity factor of the crack, is changed with the crack displacement from
the point of the exited load. In this paper, the stress intensity factor changes with the distance of it from the edge
of the semi infinite plate with the edge crack is investigated. A new relation is introduced from the simulation
solution with the Abaqus. Then, similar relation from analytical solution from the theory of the linear fracture
mechanic was proposed. This relation was determined from the stress distribution calculation in the plate with
the pointed load with the analytical solution from the elasticity thory. This two relations were compared with
another and finally the more accurated relation was introduced as the relation of the stress intensity factor with
the distance from the edge of the plate.

Keywords: Torsion test, Work hardening, Nadai procedure, Ludwig formula, and Materials constants.
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mm Mpa(m™0.5) Mpa
NO mm | proposed power
100 7.56 42.8
N mm formula | function % an 8.4917 476
1 | 2000]| 10 [100| 7.75 7.93495 | -2.3864 80 3.47 53.5
2 |1000| 10 | 50 | 727 | 6.49001 | 10.7289 70 10.71 61.24
60 12.307 7144
3 | 500 | 10 | 50 3.84 3.245 | 15.4947 0 a3 P
4 |2000| 20 | 100 | 13.01 | 11.2217 | 13.7455 40 17.37 107.17
5 | 2000 | 20 | 60 | 18.99 | 16.1277 | 15.0728 30 2161 142.5
20 27.64 214.3
6 | 2000 | 20 | 20 | 2824 | 351826 | -24.584 " e s
7 | 2000 | 25 | 50 | 18.76 | 20.5232 | -9.3988 5 54.6 857.4
8 | 2000 10 | 20 28.8 24.8778 | 13.6186
9 |1000| 5 | 10 | 16.76 14.388 | 14.153




wic

‘@ «(18) § .5 La)d

] P I PUSERR- LI WU SR PWEL B GO PR

Sl e Sl Jool eds (6)1IS 5L ad 5l S 5

¥ Kl max ¥ KI max
Mpa(m*0.5] | stresson Mpa(m~0.5) | stresson

mm crack mm crack
50 | 8.54234667 92 100 | 6.04964 66

45 | 9.94167333 96 95 | 5.81486667 78

40 11.341 100 a0 6.1675 70

33 | 114933333 130 a5 0 74

30 | 129280333 145 80 6.133 75

25 | 152843333 155 75 | 6.665635 75

20 | 20.4035667 210 70 6.6225 75

15 | 23.8548 270 65 7.11179 79

10 | 36.9614667 350 60 | 7.60108 83

3 | 650410667 1000 55 | 8.07171333 87.5
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mm N mm | ABAQUS | POWER
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