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Table 1 The chemical composition of 7XXX Aluminum alloy bar ( mass fraction/% )

Zn Mg Cu Zr Fe Si Mn Cr Ti Al

5.9~6.9 2.0~2.7 1.9~2.5 0.08 ~0.15 .15 0.12 0.10 0.04 0.06 Bal.
®2OTXXX AR 1A R
Table 2 Part of mechanical properties of 7XXX aluminum alloy bar
E/GPa o,/ MPa W% E_/GPa 0./ MPa o,/ MPa
70.8 590.2 17.92 68.8 555.8 578.4
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Fig.2 macro-fracture surface of 7XXX aluminum alloy (a)K, =1,R=0.5, salt water environment;

(b)K, =1,R=0.5, wet air environment;(c)K, =3,R=0.5, salt water environment;

(d)K,=3,R=0.5, wet air environment
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Table 3 Fatigue life experiment results of 7XXX Aluminum alloy
Stress Maximum Loading R
Environment  concentration x s C, B %,
factor stress cycles
1125212183 12447 ,
480 4.092594 0.026906 0.006574 1.063 -5.7503.928138
13244 ,12850
112201,140879,114330,
5.9 250 5.072759 0.046696 0.009205 .063 -5.7504.787343
-7 106281,120320
(‘mass fraction) K =1
. 217840220150, 189277,
NaCl solution 210 5.331822 0.037084 0.006955 1.063 —5.7505.105157
239468 ,209850
443722 ,473409,500570,
170 5.66868 0.035237 0.006216 1.063 -5.750 5.453301
503433 ,416529
8960 18097 16260,
600 4.090254 0.138415 0.033840 1.063 -5.750 3.244225
9378,11432
160464 ,82636 98651,
500 4.97129 0.13976 0.028113 1.051 -5.0254.233177
107058 ,74435 ,64520
Lab air K =1
183581,196452,203487 ,
450 5.312937 0.035409 0.006665 .051 -5.0255.125932
204395,215624 ,233256
518399 ,644974 872785 ,
420 5.735471 0.12633 0.022026 1.051 -5.0255.068288
476500,372492 ,499494
9015,11154,10202,
280 4.005737 0.038094 0.009510 1.063 -5.7503.772897
9589,10860
99689 ,103981 102276 ,
3.5 % 150 5.017218 0.014222 0.002835 1.063 -5.750 4.93028
: 105858 ,108640
(‘mass fraction) K =3
: 347256 453888 ,351576
NaCl solution 105 5.593608 0.054348 0.009716 1.063 -5.7505.261419
440717 ,380420
474667 ,494096 ,525868 ,
102 5.710962 0.02486 0.004353 .063 -5.7505.559012
542174 ,536530
16128 ,17462 ,16894 ,
340 4.229236 0.014951 0.003535 1.063 -5.7504.137851
17559,16760
108511,90841,63787,
240 4.933985 0.090348 0.018311 .063 -5.7504.381752
96819 ,76820
Lab air K =3
231342,261040,265420
180 5.455114 0.069817 0.012799 1.051 -5.025 5.08639
,286475,324200,361320
559178,210940,804809,
160 5.641824 0.214762 0.038066 1.063 -5.7504.329148
439097 ,388292
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Fig.4 Fatigue life of 7XXX Aluminum alloy (K, =3)
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Fig.5 The micro fracture appearance of 7XXX aluminum alloy fatigue

(a)K,=1,R=0.5, salt water environment; (b)K, =1,R=0.5, wet air environment;

(¢)K,=3,R=0.5, salt water environment;(d)K, =3,R =0.5, wet air environment;
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Influence of Saline Environment on Fatigue Property of
Pre-Corroded Aluminum Alloy

HUT Li, ZHOU Song, XU Liang, MA Shao-hua, WANG Yan, ZHANG Ying-ying

(State key laboratory for Aviation digital manufacturing process, Shenyang Aerospace University, Shenyang 110136, China)

Abstract; The influence of saline environment on fatigue property of pre-corroded 7XXX aluminum alloy were investigated by means of
fatigue life experiments of pre-corroded 7XXX aluminum alloys (K, =1 and K, =3) in laboratory air environment and saline environ-
ment. The results showed that saline environment significantly reduces fatigue property of pre-corroded 7XXX aluminum alloy. Labora-
tory air environment enlarges the dispersivity of fatigue life which becomes larger with the lower stress level. Fatigue life (K, =1) is lit-
tle reduced at a high stress level in saline environment and is 22.71% of that in air environment. However, it is significantly deduced
at a low stress level in saline environment and is 2.22% of that in air environment. In addtion, fatigue life (K =3) is smoothly re-

duced at different stress level in saline environment.

Key words: pre-corrosion; saline environment; fatigue; corrosion fatigue; aluminum alloy





