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Abstract: In safety evaluation analysis of aged aircraft in corrosive environment, there are many widespread

stochastic corrosion pits with different radii on structural surface. The ideal program, using Monte Carlo

method, is compiled which is used to map the pitted structure to calculation model. The method can visualize

the simulation of eroded status and provide a platform for computing the residual strength and life of the dam-

aged structure with corrosion pits.

Key words: aging aircraft; pitting; statistical analysis; Monte Carlo; chaotic mapping; computerized simula

tion; residual strength
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Fig 1 T he picture of corrosion in edge of stringer 2 Weibull P
Fig 2 The Weibull P Plot of pitting depth
1
Table 1 The number and depth of pit 1.0+
d/ mm d/ mm d/ mm 08+
1 09 28 19 55 Q5 5 o6k . SRR
2 07 29 16 56 17 & Wbl
3 18 30 08 57 09 jf;_i 04t
4 a7 31 15 58 12 &
5 20 32 13 59 14 027
6 13 33 18 60 13 ot
7 23 34 19 61 Q6 L . L L .
8 11 35 04 62 08 0 0.5 1.0 1.5 20 25
9 12 36 06 63 15 JE A d/mm
10 16 37 11 64 10
11 16 38 12 65 L0 3
12 a8 39 L7 66 a9 Fig. 3 Accumulative distribution function of pitting depth
13 13 40 15 67 19
14 18 41 12 68 16
15 09 42 06 69 1 4 Fx(r)= 1- exp[— B QJ r 20 (1)
16 17 43 L4 70 L4
17 07 44 03 71 L1 al r| ¢! r
18 LS 45 22 72 12 Sx(r)= 38| epr- |3 r20 (2
19 2 4 46 08 73 03 31
20 13 47 20 T4 17 F _ |: R S 9:| >
r)= 1- exp|- r 20 (3
21 22 48 13 75 L8 x(r) xp 1. 432 (3)
22 Q3 49 21 76 17 (2) Monte Carlo
23 09 50 10 77 15
24 21 51 21 78 Q4 )
25 08 52 Q7 79 L6 Monte Carlo ,
26 04 53 18 80 Qs
27 s 54 06 R , Fibonacci, T rust-
SPPS WOI‘thy
2 ; ( chaotic mapping)
(Weibull) " >
(1) (2), (3/2)yi+ 1/4 0<yi< 1/2
yi+ 1 =
B a (1/2)yi- 1/4 172 Syi< 1
SPPS P-P B a (4)
1.432 2319, B «a (1), ,
(3)
1 F(y)= [In(y+ 1/2) + In2]/1n3 (5)
) (3) Origin ) il
3 , F(y), &F(Mm (0,1
, Weibull xi = In(yi+ 1/2)/In3 (6)
{ai} U0, 1)



461

Table 2 The number, radius R and the location X and Y of

{yi)
U(0, 1)
&
(3)
Weibull Fi(r)
FX (r) Xn
Xo=  jnfr (n= 12 N
Xr = F}B&{
. r 5
2

pit in random sampling

(7)

(8)

R X Y R X Y

/mm  /mm /mm /mm  /mm / mm
1 L6 3290 -38 (/41 16 -1360 -182
2 17 12736 43 |42 13 1674 0 90
3 12-3031 140 |[43 19 541.7 -300
4 09 -449 8 227 |[44 05 -9605 13 9
5 12-5562 -113 ({45 08 -298 -41
6 13-191.2 -184 ([46 08 -2492 -102
7 15-13591 16 8 [[47 18 - 1719 4 20 5
8 04 -2216 254 ([48 1.7 1024 8 13 9
9 17 220 08 ||49 21 1533 6 26 2
10 2 0- 1207 6 205 [[50 13 12010 14 3
11 21 18480 -297 ||51 17 11605 -1338
12 11 15988 -121 (|52 07 10812 -1234
13 1.8 9758 -274 |[53 13 1307 9 03
14 05 9840 208 [[54 05 15640 -196
15 07 6476 210 [[55 22 - 1507 1 23
16 14 1088 9 71|56 07 11103 -97
17 06 19180 -176 ||57 19 945 4 27. 3
18 13 -7511 303 ([58 18 12435 -135
19 13 -7847 -03 (/59 05 357 4 11 8
20 07 -28260 20 [|60 1 8 496 -174
21 1.1 -4050 -67 ]|61 09 -28473 -7 4
22 1.7 7687 -203 (|62 22 1676 9 -221
23 0 9- 1387 6 200 [[63 03 1966 7 16 3
24 21 16119 -97 |64 09 18365 20 4
25 15 -427 8 20 ||65 07 -4248 -17.3
26 19-17790 -245 |j66 18 130L7 -2838
27 06 1038 6 71 |67 19 -3547 179
28 22 -4281 161168 09 -5795 -112
29 05 5493 227 |69 14 -1076 5 - 13 4
30 21 8191 47 [[70 07 -4346 135
31 19 1791 4 L4 ||71 21 -1598 1 56
32 13 7756 233 ([72 13 - 1288 7 Q4
33 0 8- 1633 4 232 |[73 07 -111499 -30 5
34 1.1 -7913 120 ||74 20 8755 -18 4
35 15 1001 1 152 |[75 19 4855 -173
36 0 6- 1639 6 132 ([76 05 - 1337 8 275
37 17 15157 -175 ||77 08 - 18524 -182
383 22 6351 -295 (/78 06 - 1298 4 29 4
39 17 -1036 47 |79 13 1097.6 - 201
40 1 5- 1880 1 3.2 (|80 0 8 - 789 3 Q8

(4)
[4]
[5]
4
) (xi, vi, zi)
ri, s
zZi , It )
xXi  yi
i = 26 - 1)/2
o= (- = 1,2 un)p (9)
yi= b(2Ni- 1)/2
ta ;b 0§ ;
[6] ’
@®
- @/2+ ri Sxi Sa/2+ r (10)
- W2+ ri Syi SU/2+ ri
@
d(si,si) Zri+ r, 1<ij <80, i#j
(11)
disi,si)= W(wi— xi)°+ (yi—yi)" (12)
2d(si, s ) ,
ri rj 2
2 , )
(10) (11) )
x(i) = x(1) = Sx(i)/ | x(i) | (13)
y(i) = y(i) - Sy(0)/ 1 y(1) | (14)
(11) d(si,
sj) ,
doi=1,N,1
doj=(i+ 1),N,1

d (= D* (25 N= )/ D + j- ) =

SQRT((x(1) = x(j))* (x() = x())) +
(y() = y())* (y() = y(i))

enddo
enddo
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M onte Carlo

T he distribution of pits on com puting model
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