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ABSTRACT

In this study we simulate the fatigue test of a compact tension specimen and obtain the displacements,
stresses and strains by using the finite element method. And we examine the path independency of A]J
integral values and compare it with AJ integral values calculated from load-load line displacement
curve.

From the results of this study, we can find that A ] integral show the path independency for saturated
materials. We can also find that the path independency of AJ is not satisfied when different material is
assumed near the crack tip, but the difference in AJ is small. And A]J integral values calculated from
load-load line displacement is very analogous with those from integration path but always have lower
values than those from integration paths. In the case of crack closing, we found that A integral values
from load-load line displacement should be calculated with the load increment values based on the crack
opening point. The unsaturated material is also simulated and its AJ shows different values according to
the path, but the difference is small.
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Fig. 4 Load vs. load line displacement curve when
bilinear kinematic hardening material and
non-contact condition are assumed
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Fig. 5 AJ integral values from 4 integration paths and
from P-& curve when bilinear kinematic
hardening material and non-contact condition are
assumed

Table 1 AJ integral values from 4 integration paths and
from P-8 curve when bilinear kinematic
hardening material and non-contact condition

are assumed

Load| Load AJ Integral (kgf/mm)

Step {(kgf/mm)] p-& | path 1| path 2 | path 3 | path 4
0 0.0 | 0.0000] 0.0000| 0.0000! 0.0000( 0.0000
6 150.0 3.6150( 3.9691| 3.9704{ 3.9750] 3.9886
12 0.0 | 2.1062| 2.3800| 2.3855§ 2.3921| 2.3917
18 -150.0 | 14.5133| 15. 9067 | 15. 8904 { 15. 8735 ] 15. 9284
24 0.0 | 2.1079| 2.3813| 2.3874| 2.3940{ 2.3933
30 150.0 | 14.4967 | 15.9106 | 15. 8742 | 15. 8544 | 15. 9106
36 0.0 | 2.1075| 2.3812 2.3871{ 2.3937| 2.3933
42 -150.0 |14.5004 | 15.8954 | 15. 8770 | 15. 8957 { 15. 9157
48 0.0 2.1076 1 2.3813| 2.3875| 2.3937} 2.3933
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Fig. 6 Load vs. load line displacement curve when
bilinear kinematic hardening material and contact
condition are assumed

Table 2 AJ integral values from 4 integration paths and
from P-§ curve when bilinear kinematic
hardening material and contact condition are

assumed

Load| Load AJ Integral (kgf/mm)

Step |(kgf/mm) p-& | path 1| path 2 | path 3 { path 4
0 0.0 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
6 150.0 | 3.6150 | 3.9691 | 3.9704 | 3.9750 | 3.9886
12 0.0 | 2.1062 | 2.3800 | 2.3855 { 2.3921 | 2.3917
18 -150.0 | 4.3401 | 5.3120 | 5.3123 | 5.3197 | 5.3218
24 0.0 | 1.0183 [ 0.3668 | 0.3667 | 0.3666 | 0.3665
30 150.0 | 8.2819 { 5.5377 | 5.3594 | 5.3583 | 5. 3487
36 0.0 | 2.1043 } 2.3783 | 2.3830 | 2.3905 | 2.3901
42 -150.0 | 4.3749 | 5.3545 | 5.3516 | 5.3580 | 5.3608
48 0.0 } 0.1026 | 0.3736 | 0.3736 | 0.3735 | 0.3734
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Fig. 7 AJ integral values from 4 integration paths and
from P-8 curve when bilinear kinematic
hardening material and contact condition are
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Fig. 8 AJ integral values from 4 integration paths and
from P-5 curve when bilinear kinematic
hardening material and contact condition are
assumed. AP is measured from the crack
opening load.
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13 AJ integral values from 4 integration paths and

from P-8 curve for cyclic unsaturated material.
AP is measured from the crack opening load

Table 4 AJ integral values from 4 integration paths and

from P- 8 curve for cyclic unsaturated material

Load| Load A] Integral (kgf/mm)

Step |(kgf/mm)| p-& | path 1| path 2 | path 3 | path 4
0 0.0 { 0.0000 | 0.0000 | 0.0000 { 0.0000 | 0.0000
6 150.0 | 3.4566 | 3.8927 | 3.8388 | 3.7646 | 3.7909
12 0.0 | 1.9579 } 2.2426 | 2.2433 | 2.2427 | 2.2423
18 -150.0 [ 4.2213 | 5.3377 | 5.2691 | 5.2475 | 5.2465
24 0.0 | 1.1123 | 0.4587 | 0.4585 | 0.4584 | 0.4583
30 150.0 | 7.3379 | 5.0203 | 4.9973 | 5.0123 } 5.0114
36 0.0 | 1.9054 | 2.1973 | 2.1967 | 2.1961 | 2.1957
42 -150.0 § 3.9832 | 5.0846 | 5.0555 | 5.0581 | 5.0572
48 0.0 | 1.1468 | 0.4922 | 0.4921 | 0.4919 | 0.4918
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