R R R AR VR TRL R A U

fErss

2
SRESHRN

(1. FE KLY E A G B0, W) 75002152, PHdb Tk K22 25 2% B, 16 % 710072)

ELES

BT BOCEIR IR & JR PN NAR I 45 31 10 8 S IR k0 I AR 8 5 B A R AR AR

JEZASL I A 75 i 5 SR W 2R ) 2 R TR0 o SR A BB AR 2 AR 2 MR 5 R, 19 31 T IRty e B B RS0
73 T (A SRS RT  RAe W 2 BARSEEAT. T JBAk RA) 9 S8R SR Z [ AR PG G AR

ES:asl

[HESES] V215.2;0346.273 [ SCHRFRIRAS ]

Jig o PR 35 o i) 5 R R T, oh T RREE A O S M R
TEER AN A2 5 A 2 R, 2% B 7 A K B AL I
JEE s, 33K 4 i s B R S A AL A 4R R A
RN )4 P X AR AT R L | R Lk B
JEIS, 2Bl AR, b T 5E 40T K i b 45
HD — SRR R, ¥ T bl S J5k K 3 N g T
PERAT LRl BT 2480 3 (FL A5 T8 b 1 4 T 4 4L
{19 25 20 P A 5 2 1) R (e 5 5 L 4
D, A TR — ) 2R A T
I &5 4 47 ZLIRIE ANSYS 19 5 $040 4 07 o 503
APDL, 7843 F i APDL ¥ 5 16 I8 2 AR S 70 Fn 45 3
YLD AE 45380 TR R~ RS b B0 RS 8 110 5 0N
S b B, SR G G5 A R S I g I AR VSR A ok e
SLERE ST AT R P A e R S B A A
1, T I ) 2 R 4 4 B2 R B SR
B AR5 Rl By A3 B B 80y R 30 PR R~
{1175 i (R0 55 165 o 0 L A AT I7) 55 26 THT 4 80110 4 23K
RN B S P 2 190 % 5 A e N7 7 g b 4% A L
i ST 5 8 230 8 30 R P 1) 1) % A i A 42 1k i B 6
Z, MR R 2 ML E A BT T B
e

1 s PG I A

11 s B
S B AR R £ R T 1 % b o I

[WeRi HIW] 2006 -02 -16;1& 81 H ) 2006 - 12 - 13

JES e s A7 BROC T4 5 SR 8 I8 ) I8 5 S 27 ik s e P 4%
A [ G

1009 —1742(2007)09 —0063 - 05

KNI J7 T BEAT B 5% Ab 3, G AE FL 5 4b ok LA
AT A7 R R e, A% 7%, — MR R
T 4 40233 1 Y 10 K B 20 RS J5EJE 7 1) @ (01
Bl Jros ) ME— A e ok, Hor 2¢0 AT @ BT EAA
FH G 3@ IR T 28 ) 2 R SR A

A )

\4 2110
C

2¢,

BT A0k A M IR A7 i (2 T
Fig. 1 A schematic illustration of an equivalent
semi-elliptical surface crack modeled for

corrosion pit
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Fig.2 Finite element model
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Table 1 The result of calculated

ay/mm co/mm kf L,/mm Np/cyc'les a,/mm
0.15 0.15 1.44 0.030 35 2902 0.147 99
0.15 0.30 1.41 0.047 48 6 209 0.141 83
0.15 0.45 1.34 0.047 21 13 135 0.130 07
0.15 0.60 1.29 0.046 93 22 781 0.116 03
0.30 0.30 1.63 0.048 92 760 0.298 34
0.30 0.60 1.51 0.047 48 2252 0.297 6
0.30 0.90 1.4 0.046 93 6 829 0.296 16
0.30 1.20 1.33 0.046 66 14 526 0.295 03
0.45 0.45 1.71 0.048 63 781 0.446 16
0.45 0.90 1.53 0.047 21 1 848 0.445 47
0.45 1.35 1.42 0.046 4 5474 0.443 06
0.45 1.80 1.35 0.046 16 11 482 0.441 25
0.60 0.60 1.81 0.048 63 367 0.596 21
0.60 1.20 1.58 0.046 66 1 146 0.593 92
0.60 1.80 1.44 0.045 89 4 388 0.588 53
0.60 2.40 1.37 0.088 19 17 588 0.573 66
0.75 0.75 1.86 0.048 63 262 0.744 43
0.75 1.50 1.61 0.046 4 869 0.739 76
0.75 2.25 1.47 0.088 19 6185 0.716 41
0.75 3.00 1.41 0.086 73 1343 0.715 67
0.90 0.90 1.91 0.048 34 190 0.891 89
0.90 1.80 1.62 0.045 89 783 0.879 08
0.90 2.70 1.49 0.086 29 4939 0.839 88
0.90 3.60 1.42 0.027 23 3198 0.878 03
1.05 1.05 1.93 0.048 05 169 1.037 74
1.35 1.35 1.97 0.047 75 133 1.330 34
1.35 2.70 1.67 0.085 38 942 1.237 88
1.35 4.05 1.53 0.081 13 3176 1.101 82
1.35 5.40 1.43 0.078 44 8 326 0.909 66
1.50 1.50 1.99 0.047 48 120 1.476 38
1.50 3.00 1.69 0.084 04 792 1.361 73
1.50 4.50 1.53 0.079 2 3101 1.139 45
1.50 6.00 1.4 0.075 98 11 056 0.737 73
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and equivalent crack sizes
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Table 2 Forecast value of arbitrary size equivalent crack

ao/mm co/a0 ao/t a,./mm
0.33 1.5 0.11 0.327
0.54 2.7 0.18 0.536
1.26 2.1 0.42 1.136
1.44 3.6 0.48 0.943
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[ Abstract |

ation life under fatigue load of each pit. After getting the life of crack initiation, the propagation life of initiation

The finite element method and local stress and strain method were used to obtain the crack initi-

crack under pits bottom and the equivalent initial surface crack size were calculated through reverse integration of
the Paris fatigue crack growth law and solving the non-linear equation using fracture model. Finally the nonlinear
relation was set up between sizes of pits and equivalent initial surface crack by neural network.

neural
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corrosion pit; finite element method; local stress and strain; Monte Carlo method;

network
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