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Abstract : Aluminum alloys have been used with various thicknesses suitable for light weight of structure. It is known
that the thickness effect of material is an important factor affecting fatigue crack propagation under constant fatigue
stress condition. In this work, we presented the behavior of fatigue crack propagation in thin plate compared to thick
plate Al 2024-T3 alloy with referred thickness effect in a correlative equation determined by the shape factor and the
loading factor. We chose two factors that are used in the correlative equation with considering that the experiments
were carried out under a constant fatigue stress condition. The thickness ratio of thin plate compared to thick plate and
the equivalent effective stress intensity factor ratio depending on thickness were chosen as shape and loading factors. A
correlative equation is utilized to determine the equivalent effective stress intensity factor range of thin plate and
identify the degree of increasing phenomenon of fatigue life in thin plate compared to thick plate.

Key words : Fatigue crack propagation(¥] =& 3}), Thickness effect(-+7 &2}), Shape factor(3Fd<IAh),
Loading factor(&}5 $1#}), Fatigue related equation(3] =34 A 2])

Nomenclature range

a : half crack length Ry : thickness ratio

: fatigue cycles us :equivalent effective stress intensity ratio
2W : width of specimen depending on thickness

: stress ratio
K : stress intensity factor 1. M 2
AK : lied st intensity fact

applied stress intensity factor range o) AP AFE L DA 2o 5mt

m, C' :fatigue related material constants A 53} peste], 293 929 2 A5k A A

quo . : ; ; ;
AKZf  :equivalent effective stress intensity factor = 4 =l whel LFERLRS Abo] 31 3] 2ol 4 45
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Table 1 Relative division of fatigue test
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Thickness\Case Case A Case B Case C
Thin plate(mm) 0.635 1.016 0.635
Thick plate(mm) 1.016 2.032 2.032
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Table 2 Chemical composition of Al 2024-T3 aluminum
alloy

(wt.%)
Si Fe | Cu | Mn | Mg | Cr | Zn Ti Al
0.5 | 023 | 446 | 0.58 | 1.44 | 0.04 | 0.03 | 0.02 | Bal

Table 3 Mechanical properties of Al 2024-T3 aluminum alloy
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Fig. 1 Geometry of specimen for test
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Fig. 2 Experimental setup of fatigue test
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Fig. 3 Crack length plotted against the number of repeated
cycles in sheet Al 2024-T3 alloy

Table 4 Average fatigue life depending on thickness

Thickness of specimen, ¢
0.635 mm 1.016 mm 2.032 mm
Fatigue life | 255,349 cycles | 212,724 cycles | 134,965 cycles

Table 5 Mean value of m, C of thick plates by least square

method
R=1/4, Ao =48.228 MPa
Thickness, ¢ m logC
A12024-T3 0.635 mm 1.86717 -9.10016
alloy
1.016 mm 2.28799 -9.39915
2.032 mm 2.99105 -9.90389
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