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Fig.1 The fatigue fracture site of riveted specimen
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Fig.3 The macrograph of corrosion fatigue crack initiation in 3.5% NaCl (pH 6)solution
(b)30 MPa, pre—corrosion for 33 days at 20 °C
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Fig.2 The fracture macrograph of crack initiation in air

condition

(a)50 MPa,60 C;

Fig.4 The micrograph of intergranular corrosion fatigue

fracture in 3.5% NaCl solution
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Fig.5 The micrograph of corrosion fatigue fractures in 3.5% NaCl solution (a) maximum stress 50 MPa, 20 °C,

pH 6;(b)maximum stress 30 MPa, 60 °C, pH 6

Fig.6  The topography of rivet holes corrosion (a) pre—corrosion for 30 days at 20 °C, pH 6;(b) pre—corrosion

for 150 days at 20 C, pH 6

corrosion pit

Fig.7 The crack initiated from the bottom of corrosion

pit(maximum stress of 30 MPa, pre—corrosion for

150 days at 20 C,pH 6)
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Fig.8 The macrograph of quarter ellipse shape crack
fracture

plate exterior surface

plate interior surface
source of corner crack source of corner crack
Fig.9 The schematic diagram of quarter ellipse shape

crack connection
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CORROSION FATIGUE FRACTURE FAILURE ANALYSIS OF
HIGH-STRENGTH ALUMINUM ALLOY

ZHANG Zhenggui', ZHOU Zhaoyuan', LIU Changyong’
(1.Shenyang University, Shenyang 110044 ;
2.Shenyang Siasun Robot & Automation Co. Ltd., Shenyang 110168)

Abstract: The fractography of high strength aluminum alloy LY12CZ riveted specimen with coating was investi-
gated after corrosion fatigue tests under stress in 3.5% NaCl solution. Fracture features like fatigue striation,
dimple, cleavage, and intergranular fracture were observed. The corrosion fatigue mechanism was controlled by
anodic dissolution. The failure mode was multi—crack fracture. Cracks were initiated from every rivet holes. The
principal crack with longer propagation length and varying positions finally converged with other cracks and led
to fatigue fracture.

Key Words: aluminum alloy, specimen, corrosion fatigue, failure



