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Estimation of fatigue safe lives of 7050-T7451 aluminum:alloy samples
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Abstract: Laser shock processing.of three_categories of 7050-T7451 aluminum alloy
samples was. earried out, ‘and their-seven groups-of fatigue life values were studied. To ob-
tain the values of fatigue safe life of 7050-T7451-aluminum alloy specimens, the unilateral
tolerance factor statistical analysis method-and two-dimensional Weibull distribution method
were used to predict the values of fatigue safe life, respectively, and these two kinds of cal-
culation results were compared. The results show that: the fatigue life of aluminum alloy
samples is enhanced greatly by laser shock processing, and in consideration of the confidence
and reliability, the unilateral tolerance factor method can get an exact estimation value of the
fatigue safe life, while the two-dimensional Weibull distribution method can get the range of
values of fatigue safe life; considering different requirements of capital and safety, etc, on
the fatigue safe life, the two-dimensional Weibull distribution method is more suitable for

engineering applications.
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Table 1 Chemical compositions of 7050-T7451 ultra thick plate
s O
HoAls
853 Si Fe Cu Mn Mg Cr Zr 7n Ty, — Al
B ATt
7050 <0.12 <0.15 2.0~2.6 <0.10 1.9~2.6 <0.04 0,08~0:15 5.7~6.7 <.0.06 '<0.05 <0.15 R
R2__7050-T7451 #8 E MR L4 {4 BE
Table-2” Mechanical property of 7050-T7451 ultra-thick plate
— FE E LE 91 S ik 32
B ‘ ‘ Yo I I i
[ IR JEHE /mm BURET ) 0.2/ MPa
o,/ MPa &/%
(&)
7050 T7451 60~76 L 503 434 9
LT 503 434 8
ST 469 407 3
>76~102 L 496 427 9
LT 496 427 6
ST 469 400 3
T L YA LT KB, ST A sl
. 120 %3 .
Laser peening area . | KN
< e > R1S
| )
=L - - — = —
86
15001 (b) 19l /AL aCE
> 8
i 300753
(e) REE IR
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Appearance and dimensional drawings of samples

Fig. 1
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Table 3 Fatigue lives of test specimens (unit:cycle)

TS
1 2 3 4 5 6 7
V-3 )3 J1 / MPa
67.3 101.3 270 270 270 101¢3 67.3
22359 25202 38369 45217 60010 93338 152506
23316 30466 42057 40 242 70646 120000 121759
28478 22295 36668 51528 86560 81415 201421
9 55 i /IR
20016 24205 45421 36354 62050 117021 133139
20026 29655 30009 16245 70964 131620 162055
18889 24324 106622 167659
-S40 55 75 A /IR 22180 26024 38505 44018 70046 108336 156423
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Table 4 Values of k under different confidences

and reliabilities
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Fig. 2 Fatigue safe lives under different confidences

and reliabilities (unilateral tolerance factor method)
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distribution method)
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