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Study on Corrosion Damage Probability Distribution Law of Aluminum-Lithium
Alloy Based on Accelerated Corrosion Test

LIU Zhi—guo', YE Bin*, MU Zhi—tao'
(1. Naval Aeronautical Engineering Academy Qingdao Branch, Qingdao 266041, China;
2. Institute 650 of Hongdu Aviation Industry Group, Nanchang 330024, China)

Abstract: Immersion corrosion test of 1420 aluminum-— lithium alloy was carried out in EXCO solution; corrosion depth
data was obtained; statistical study of corrosion depth was carried out based on the data. The results showed that the corrosion depth
obeys Gumbel distribution, Normal distribution, Weibull distribution and Log—Normal distribution. The kinetics laws of corrosion
were established according to the corrosion depths data. The kinetics laws showed that the corrosion behavior can be divided into
two stages. In the earlier stage, corrosion rate is slower, in the later stage, corrosion rate is faster. During the two stages the kinetics
law of 1420 aluminum-lithium alloy corrosion behavior in EXCO solution approximately follows a linear law.
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Fig. 1 The initial status and microgram photo of pro—corrosion
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Fig. 2 The appearance and surface and metallographic photo of
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Table 1 The corrosion depths of specimen after 3 days corrosion

wm
%iT D % D %is D % D

1 95886 || 11 104566 || 21 66.174 || 31 13.817
3 123617|| 13 104.628 || 23 113274 || 33  6.901
5 40139 || 15 69.864 || 25 202.101 || 35 48817
7 102.616|| 17 38397 || 27 48.839 || 37 48711
9 48924 || 19 73447 || 29 83.682 || 39 104.565
10 69.856 || 20 87.384 || 30 41.827 || 40 48.631
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Table 2 The corrosion depths of specimen after 9 days corrosion

wm
Gy D % D Gy D %S D
1 202191 || 11 139.282 || 21 236.997 || 31 174.166
3 173.017|| 13 111.555 || 23 146.475 || 33 195.118
5 202219|| 15 104442 || 25 153.334 || 35 139.180
7 195.251|| 17 250.848 || 27 146.145 || 37 209.055
9 153411|| 19 111.678 || 29 146375 || 39 132.401
10 139.502|| 20 132292 || 30 125.433 || 40 174.167
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Table 3 The corrosion depths of specimen after 16 days corrosion
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%5 D |#5 D |5 D |%5 D
1 1735.189| 7 825.643 || 13 1512.279|| 19 1 108.080
3 1449459 9 1506.234| 15 1637.694|| 21 1433.778
5 1686.388 11 760.506 || 17 1853.694|| 23 1803.114
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Table 4 The linear regression equation of different probability distribution
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Table 5 The correlated coefficient of different probability distribution
Bk LEESES A0
Bl " Gumbel 23 A Weibull 5371 RPHE A3 1
3 0.991 0.965 7 0.98 0.9526
6 0.263 8 0.986 0.961 0.98 0.987 8
9 0.984 0.948 0.943 0.984 5
12 0.972 0.99 0.988 0.980 5
16 0.345 1 0.943 0.973 0.966 0.946 4
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Table 6 The results of probability distribution inspection and

linear equation
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Gumbel ~ Z=-0.027-D+1.56 0.1525

3 EA Z=0.0212-D-1.655 0.2392
Weibull Z=1.731-In D-7.788 0.226 7
SBOER Z=3.127-1g D-5.688 0.280 3
Gumbel  Z=-0.017 7-D+2.02 0.189 1

6 EA Z=0.0139-D-2.018 0.255 1
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Fig. 3 The kinetics law of aluminium-lithium alloy in EXCO

solution [5]
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