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Abstract: The electrochemical corrosion, intergranular corrosion and corrosion-fatigue mechanisms of die cast

AlMg5Si2Mn alloy were studied. The results indicate that the self-corrosion potential and pitting potential are —1220 and

—690 mV, respectively. The wide domain of passivity (of about 530 mV) indicates good corrosion resistance of the alloy.

The poor intergranular corrosion resistance of the alloy is attributed to the low corrosion potential and high volume

fraction (29.6%) of (Al+Mg,Si) eutectic region. Considerable hydrogen concentration, which is created by the

electrochemical reaction and the dissolution of Mg,Si dendrite, results in the anodic dissolution on the surface of fatigue

specimens and accelerates the premature crack initiation, thus obviously decreasing the fatigue life of the alloy. Fatigue

cracks of the corroded fatigue specimens mainly propagate along grain boundaries. In addition, hydrogen reduces the

ductility of the alloy and leads to stress corrosion cracking.
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Fig. 1 Profile of die casting sample
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Table 1 Chemical composition of alloy (mass fraction, %)

Mg Si Mn Fe Ti Zn Cu Al
4.5 22 078 0.13 0.09 0.01 0.011 Bal

AIMg5Si2Mn 454 1 JE5 P 57 S 596 7 F v ) o
57 I ML b 5E (ML #8 & %5 ;. Shimadzu EHF-UV
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I 57 FF S SR T B g B R=—1, g A%y 10 Hzo
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Fig. 2 Schematic diagram of fatigue specimen (Unit: mm)
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Fig. 3 Comparison of potentiodynamic polarization curves of
HPDC AIMg5Si2Mn (a) and some die cast alloys
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Table 2  Results of potentiodynamic tests of HPDC
AlMg5Si2Mn in 3.5% NaCl solution

JCOIT/
» Ocor/MV @,/mV b,/mV b/mV
(pA-om ) '
3.31 —1220 —690 110.34 61.29
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Fig. 4 Morphologies of microstructures and corroded surface
HPDC AIMg5Si2Mn alloy: (a) Microstructure of HPDC
AlMg5Si2Mn alloy; (b) Pits at grain boundaries; (c¢) High

magnification image of pits
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Microstructure of corroded surface of sample
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Fig. 6 Fatigue life of HPDC AIMg5Si2Mn in air and 3.5%
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Fig. 7 Morphologies of fatigue fracture surface: (a) Crack initiation sites of corrosion-fatigue specimens (6=50 MPa, run out);
(b) Crack growth region of fatigue specimens in air (6=100 MPa, N=292092 cycle); (c) Crack growth region of fatigue specimens in
air (6=50 MPa, run out); (d) Typical fracture structures in crack growth region of corrosion-fatigue specimens (6=87.5 MPa, N=
201133 cycle)
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