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Thickness Effect on Fatigue Property of 7050-T 7451 Aluminum Alloy Plate
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ABSTRACT: The work aims to study the thickness effect on fatigue property of 7050-T7451 aluminum alloy plates with dif-
ferent thickness. The samples were taken from different locations along the thickness direction of three plates with different
thickness (75 mm, 150 mm, and 203 mm). The grouping tests were performed for the three levels of stress-fatigue tests. By
analyzing the fatigue test data, the variation law of fatigue property along the plate thickness and sampling thickness location
was discovered and summarized. Among the three plates with different thickness, the fatigue strength of the surface layer was
the best and varied slightly. For the plate with thickness of 75 mm, the fatigue property changed a little with the varying sam-

pling thickness location. For the plates with thickness of 150 mm and 203 mm, the fatigue property showed nonlinear variation
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tendency from surface to the center and decreased firstly, and then increased and the maximum stress reduction corresponding to

fatigue life of 10° cycles was about 21%. As the plate became thicker, the maximum stress (fatigue life was 10° cycles) of the

surface layer with the worst fatigue decreased by about 20%. As the plate thickness increased, the fatigue property of

7050-T7451 aluminum alloy plate shows much more significant thickness effect, that is to say, the inhomogeneity of fatigue

property along the thickness direction becomes more and more obvious. The engineers should consider the impact of thickness

effect of 7050-T7451 aluminum alloy plate on the fatigue strength of structure in the design process.
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Tab.1 Information of sample

W JREE R DU IRRE
%5 5 /mm JREALE/mm R ESS
75-%-%-1  75-1 75 12.5 1/6
75-%-%2 752 75 375 1/2
150-*-*-1 150-1 150 15 1/10
150-*-%2 1502 150 45 3/10
150-*-%-3 150-3 150 75 1/2
203-*-*-1 203-1 203 14.5 29/406
203-*-*-2 203-2 203 435 87/406
203-*-*-3 203-3 203 72.5 145/406
203-*-*-4 203-4 203 101.5 12
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Tab.2 Data of fatigue test

s WK g TENEC P
/MPa BT AREZE
360 4 6.250 0.050
75-1 400 10 5.403 0.573
440 5 4.586 0.069
360 5 6.104 0.041
75-2 400 10 4.902 0.396
440 4 4.664 0.127
350 9 5.865 0.622
150-1 420 6 4.979 0.439
450 4 4.336 0.129
315 7 5.345 0.327
150-2 350 8 4,983 0.394
385 4 4.656 0.043
300 4 6.311 0.055
150-3 350 9 5.277 0.424
420 4 4.488 0.015
300 6 6.491 0.279
203-1 350 7 5.762 0.309
450 5 4.549 0.118
280 7 6.260 0.273
203-2 350 5 5.322 0.203
380 5 4.632 0.085
250 9 6.072 0.497
203-3 300 6 5.209 0.176
350 5 4.739 0.090
250 7 6.314 0.250
203-4 300 6 5.725 0.288
350 6 4.959 0.221
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Tab.3 Parameter of stress-life equation

JEBEJZ g AXSHm NS 1gC
75-1 -19.11 55.13
75-2 -17.39 50.36
150-1 ~13.00 38.96
150-2 ~7.91 25.10
150-3 -1235 36.79
203-1 ~11.04 33.83
203-2 ~11.63 34.75
203-3 -9.34 28.44
203-4 -9.17 28.35
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Fig.5 Optical micrographs of 7050 aluminum alloy plate (thickness: 120 mm)!®": a) near layer surface;
b) at 1/4 of layer; c) at centeral layer
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Tab.4 Maximum stress at the specified fatigue life of
the surface layer
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(B A 10°) (RS 10°)
75-1 419.29 398.06
150-1 409.55 361.86
203-1 409.84 352.26
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Tab.5 Maximum stress at the specified fatigue life of the
layer with the worst fatigue property

J3BE 2 G ORI (55 %54 10°)
75-2 405.89
150-2 349.69
203-3 323.29
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