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Fatigue Life Prediction Model of Pre-corroded LY12CZ Aluminium Alloy

MU Zhi-tao , KONG Guang-ming, LI Xu-dong
(Qingdao Campus of Naval Aeronautical Academy, Qingdao 266041, China)

ABSTRACT: Objective To study the evaluation method of fatigue life of pre-corroded aluminum alloy. Methods By
means of damage mechanics, a theoretical model for fatigue life prediction of pre-corroded parts was established, and pre-
corrosion fatigue experiment was conducted on LY12CZ aluminum alloy to verify the accuracy of the proposed model.
Results Experimental results of the fatigue life of pre-corroded aluminum alloy parts were in good agreement with the pre-
dictions of the proposed model established based on damage mechanics. Conclusion The proposed model based on damage
mechanics was reasonable and effective in predicting the fatigue life of pre-corroded aluminum alloy.
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Fig. 1 Specimen dimensions

JE b IR SE G R AE ZIF-45G JH BRI RSS2
FETPOE LY o IR EE S A S N AR T ol S 5
R, MR AL AS Tk ¥ bR #E HB 5194-E1 A1 GB/T
19746—2005¢ 4 J& 1 G 4 1 J65 1l | 86 3 W 8 =t 52
B MR , v ASEAT AR A i IR B 2 R 1Y
JE PRSI Ay T S 5 i ol 5 R R AL
M 7 S L e R I 3 G S~ S R R = i)
SERQIN ST T T RV VR Py ok ol BB
FEFZIREE I, I g b 5 56 5 B b R B ZJF45G
WEESCI A N 2S [)HIR 6= (40+2) °C, f#¥F ZJF-
45G JH) I 0 PR B S 00 6 U WA TR M NaCl TR

pH=4.0+0.2, HEHh K TR BRI
5 min, B4 10 min, TIBACAE 255 WIEIA, RIT5L
BRI 61 h, 55 i TR IR A IR B v [ SR8 1kt
1A H DA XA 50 S Tl [ i) 4R FR
o e SN 1 20 4

R LY12CZ R 6 S J1 24 YRR, 7€ Mate-
rial Test System 810 HL & il IR 98 55 S o AL b %k 1516
1 0,5,10,15,20 A RE HEA 7% 55 In gk se e, 5K
AR AR 20 °C MBS 6 Ha, I BIE N
Sine ¥, WL R H PVC #Mz , SR BCAl 1) 45 W in 2% 07
KW R=0.1, B —F it & T 207 3 4
AN RE T KT 47 4, B4R 1 K34 2
4 AT S B B, A A AR B L S-N
i

3 LWHERSHSH

S5 1 AR 3 AR A4 A AR TR A AR 1 2
XL ] DL SE g B s AT U . Bk fE
_F‘O

A 1 O AF S5 1 1 SR, EA T LA 4
FIRSE LI AFR S-N ik, K 2 s, Hakk
N

N8, ~125.0) 2 = 1.4093x10° (18)
XF MK 53
lg N,=8. 149-1. 6042( S, ~125.0) (19)

XFFHE 0 AE B B AT D yion 1aso = 0, B2
(19) 5K (17) #47 BT LG5 .

m=1.6042 (20)
{ |: ( 1 _Dmn'nsion _Dinitia] ) 2l :| }
lg - =
a(2m+1) webd
( 1 _Dillitia12m+l _
g[ Mermam pb ALY (21)
I: ( I_D(:orroaion ) §Sth :I a=0 :Sth = 125 0 (22)

TR PR A i 5 v B TS Pl A7 1A
AT T AR AR a1, D A B A 5K

(2()) ':F‘E(J m’Dini[ial anh ’faa ﬁ%ﬂ%/ﬁﬂjﬁ{%aﬁ?‘é,{ﬂm
[T AR R ST D, o B 2550 PR LR

m=1.6042 W& T LA TR M 5,15,20 4F 41
S-N gk, U 10 A 9% 55 S 00 K 1 Oy 512
WIUER ., AR ERES 1 L0 TAE, T35 3
AAFEEAERR T, 2RI T (20) —(21) B9 6 5



W1 E 4 RS WU Ik LY12CZ 585 4 A9 57 25 i T A5 1Y <19 .
3501 — 50%S- N2k D, ...=0.1559-0.1556x0.8530" (23)
300k e FIFIEE (23 ) T 045 R ) 3508 1ok 42 B F f0

- 250} T S,z 267 M D TOA (17 ), B TT SR 4 AS [ UGS o 4E R T

= : AR ) (9 95 08 3R 8, BURE Ik 10 4

2 P 55 A B VRS T T (4 5 S0 0 H
150p W22, AR 10% LAY , LTSS St T
T T T TRSF, A FBUER A AL o

Y
2 RGPS S-N gk

Fig.2 S-N curve for uncorroded specimen
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Table 1 Results of damage evolution variables
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Table 2 Comparison of predicted and experimental results of
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