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The Finite Element Analysis of Fatigue Crack Opening Behavior
Using Two Dimensional Eight Node Isoparametric Element
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Abstract

The fatigue crack opening behavior is analyzed using finite element method. Because

extremely fine mesh subdivision is required when using constant stress constant strain triangular

element, this study uses conventional two dimensional eight node isoparametric elements. Since

plasitc zone size is similar to crack propagating length per each load cycle because of relatively

large element size, a new analysis model that a crack propagates every two load cycle is

suggested. the opening load and crack opening displacement can be obtained accurately by this

method.
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Fig. 1 Finite element modelling of SEN specimen
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Fig. 2 Two-dimensional isoparmetric element

n
_ 8D Y
LD > 3

6[<L0 ¢
(=1.-5)8
15 2
-L-D(=5.-1) Q-1

Fig. 3 Crack tip singularity element

el Ag® 84E Fig 29 #¢ 23 83
A TN Lol AR} FZo] AL 2y
F Eola4(Fig, 3)« & wWe Zel7 0,3 mmo]
=i, Newmane} o] AA|g 4t7ssos 275
© 2|8 wlasia] "HAo] of 216 o4 E 84
ol =},

el A& e 42+ Table 13 2
< dubT2E hd7dA] SS419] A dolEE &
£33,

=g Aee ©H44A5H dzadiAFATS
#4357 A3t o e AL sgleh

(1) Aee 5Pl FAd) L,

(2) Bauschinger& 7+

(3) A1k} L= 43

(4) 249 deelAe A WY E FE2 &

o

Table 1 Mechanical properties of SS41

Yield stress 293.2 MPa
Tensile stress 393.0 MPa
Young’s modulus (E) 198.3 GPa
Poisson’s ratio (v) 0.3
Hardening parmeter (H’) 85.4
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Fig. 5 Analysis models and crack propagation points
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Table 2 Loading variables and results

Pmax Pmln error A K
N - ex| U
O aNy | N R | atmm) | Uew N (MPy_o")
0.3 0.79 0.81 1.61 21.10
0.6 0.80 0.83 431 21.77
1 9.8 0.98 0.1
0.9 0.80 0.86 6.99 22.46
1.2 0.81 0.86 6.23 23.17
0.3 0.82 0.86 8.19 16.41
0.6 0.83 0.95 13.03 17.47
2 9.8 2.94 0.3
0.9 0.83 0.95 13.03 17.47
1.2 0.84 0.97 15.44 18.02
0.3 0.80 0.84 5.11 11.72
0.6 0.81 0.92 13.56 12.09
3 9.8 4.92 0.5
0.9 0.82 0.92 12.08 12.48
1.2 0.83 0.96 15.50 12.87
0.3 0.88 091 2.85 22.16
0.6 0.89 0.92 3.36 22.86
4 12.23 3.97 0.3
0.9 0.90 0.93 3.89 23.59
1.2 0.90 0.94 4.44 24.34
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