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A Study on the Effect of Aluminum Alloy on the
Crack Growth Behaviour
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<Abstract>

According to the development of the aircraft industry, the
fatigue strength of Aluminum Alloy becomes a great important
material, but it seems that we don’t understand an effect on
the crack growth behaviour very well. This thesis is not only
studied about the five kinds of 2017-T3, 2023-T3, 5083-0.
7075-T6, 7NO1-T6 among the Aluminum Alloy which are the
main materials of the aircraft, but also small or large relations
against the fatigue strength of them. The consequence of the
research was being progressed the accordance with the order.
That is, The order is 2024-T3) 2017-T3)> 7NO1-T6 »> 7075-T6)
5083-0. These inclusion came out the acceleration phenomena
in the crack growth behaviour among the high AK section
Nevertheless I figured out their effects were being ignored at
the 2b step.

Key Words - aircraft industry, crack growth behaviour, five
kinds of 2017-T13,2023—T3,5083—0,7075—T6, NO1—T6 among
the Aluminum Alloy
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Fig. 1 Geometry of specimen

Table 1 Chemical Composition(wt %)

Material Cu Si Fe Mn | Mg Zn Cr Ti
2017-T3 | 4.18 | 061 | 032 | 0.70 | 054 | 0.194 | 0.034
2024-T3 | 43 - . 06 | 15

5083-0 | 002 | 0.16 | 022 | 0.73 | 4.69 0.16 | 0.01
7075-T6 16 - = - 25 56 03
TNO1-T6 | 0.057 [ 0.078 | 0.27 | 044 | 151 | 413 | 0.26 | 0.102
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Table 2 Mechanical Properties Of Specimens
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Material
AN t/mt | kgt/nn | ket/me | ket/mi | % | %

2017-T3 | 329 | 455 | 392 | 520 | 230

2024-T3 | 350 | 489 | 420 | 457 | 199

5083-0 147 | 295 | 221 | 343 | 193 | 209

7075-T6 | 52.1 | 575 | 548 | 605 | 123 =

7NO1-T6 | 299 | 357 | 328 = 138 | 335
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Table 3 Solution Heat Treatment
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Table 4 Value Of AKi

Material AKi(kgf/mm®¥?)
20.0
2017-T3 25.1
35.4
2024-T3 23.1
5083-0 25,5
7075-T6 20.2
7NO01-T6 20.1
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Table 5 Value of Di,m;

Material D, m
2017-T3 (R=0.4) 6.84x10"" | 424 | AK=25765
(R=0.06) 473x10™" 4.09 | AK=35"75
2024-T3(R=0.06) 438x107"° | 345 | AK=3580
5083-0 (R=0.06) 1.10x10® | 289 | AK=25760
7075-T6(R=0.06) 161x10® | 273 | AK=23770
7NO1-T6(R=0.06) 953x10° | 276 | AK=26780
Table 6 Value Of D2 m;
Material D2 mz
2017-T3(R=0.4) 1.65x107® 2.74
(R=0.06)| 3.34x107° 3.02
2024-T3(R=0.06) | 3.16x10® 2.32
5083-0 (R=0.06) 6.01x10 241
7075-T6(R=0.06) | 9.92x10® 221
7NO1-T6(R=0.06) | 8.90x10® 2.18
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