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The Influence of the Small Circular Hole Defect on the Fatigue Crack
Propagation Behavior in Aluminum Alloys

GHKimt - H. Y. Lees

Abstract © We carried out fatigue testing with materials of aluminum alloy(7075-T6,
2024-T4) by rotary bending fatigue tester. We investigated fatigue limit, fatigue crack
initiation, fatigue crack propagation behavior and possibility of fatigue life prediction to
the different small circular hole defect. The summarized result are as follows : Fatigue
limit of the smooth specimens were related tensile strength and yield strength. In case
of more large applied stress and small circular hole crack defect, the fatigue crack was
grown rapidly. The fatigue crack propagation behavior proceed at according to inclusion.
Fatigue crack propagation ratio appeared instability and retardation phenomenon in the
first half of fatigue life but appeared stability and replied in the latter half. On other
hand. this experimental data of the materials are appeared fatigue life predictability.

Key words : Small circular hole defect(®l4&¥932%), Fatigue limit(¥Z$E), Fatigue
crack propagation behavior(I|23A A9 AE), Fatigue crack length(Z= 332
©]), Fatigue crack life ratio(MZ3d491]) | Fatigue life(:Z41)
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Table 1 Chemical composition of materials (wt. %)

Element
Material
A(AI7075-T6) | 1.2 | 2.1 ]0.18| 0.5 | 5.1 {Remain.
B(Al12024-T4) | 3.8 | 1.2 0.1 | 0.5 {0.25|Remain.

Cu|Mg| Cr | Fe|Zn Al

Table 2 Mechanical properties of materials

Tensile | Yield
strength |strength hardness
Material (MPa) | (MPa) (Hv)

A(AIT075-T6) | 572 503 11 175
B(AI2024-T4)| 469 324 20 137

Property Vickers
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Fig. 1 Geometry of fatigue test specimen
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Table 3 Material constants of epuation in material A

and B
Applied | Circular constants
Material stress hole
(MPa) (mm) A B
0.3 0.4078 | 0.5676
175.46
A 0.6 0.3412 | 0.6365
(A17075-T4) 0.3 0.3885 | 0.5975
194.96
0.6 0.3624 | 0.6142
0.3 -0.1951 | 1.2285
175.46
B 0.6 -0.07231 1.0714
(A17075-T6) 0.3 0.2148 | 0.6860
194.96
0.6 0.0425 | 0.9434
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