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Corrosion Fatigue Fracture Analysis of LY12CZ Aluminum Alloy

LI Xu—dong, MU Zhi—tao, LIU Zhi-guo, LI Ling
(Qingdao Campus of Naval Aeronautical Academy, Qingdao 266041, China)

Abstract: Fatigue fracture surface of AA LY12CZ with corrosion damage was studied using scanning electron microscope
and energy spectrum analysis. The effect of fatigue fracture feature, alloy element Si and Mg, and the corrosion damage on the
fracture process was analyzed. The results indicated that the fatigue fracture surface is tough fracture with multiple fatigue sources;
pits introduced by corrosion damage weaken the material property, which serve as crack nucleation sites; proper hardening
constituent element introduced during alloying process such as Si and Mg, will make strength and plasticity match, thus improve
fatigue performance of materials.
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Fig. 1 Specimen dimension
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Table 1 Nominal composition and mechanical properties of LY 12CZ aluminum alloy

%

)%y Cu Fe Si Mn /n

Mg Ti Al ao./MPa o b/MPa

LY12CZ 4.0 0.5 0.5 0.7 0.3

1.2 0.15 A 275 415
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Fig. 2 Fatigue fracture morphology
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Fig. 3 Corrosion pit geometry in the crack path
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Fig. 4 Fracture morphology of fatigue crack steady expansion
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Fig. 5 Morphology of fatigue crack fast fracture area
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Fig. 6 Energy spectrum analysis of secondary crack in fracture
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Table 2 Chemical composition around the holes

R4y it 5% JECFE 43 /%
Mg 01.62 01.83
Al 93.09 95.13
Si 00.47 00.47
Fe 01.92 00.98
Mn 01.81 00.99
(F#F29W)
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