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Table 1 Chemical composition of main alloy elements
in tested aluminum alloys W /%
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Fig. 1 EDS line scan analysis of soaking corrosion products
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Fig. 2 Corrosion rate variation of aluminum alloys with different Si and Cr contents with immersion time



FE'H
20194 BBHIBESE HEBEAE roumory
900 900
600 600 -
300+ 300
% €
~ ot ~ of
) S
:fb 300 :fb 300
< <
600 ~ 600
E E
900} 900 |
-1200 -1200
-1500 S - - —s - 4 -1500 o pory s = s 4
10° 10 10 10 10 10 10 10 10 10 10 10
HHEE (A - om®) HEE (A - om”)
(a) Si (b) Cr
E3 AESi. Cra8iRa$1E3.5%NaCIN RPaIIB AR
Fig. 3 Dynamic potential polarization curves of aluminum alloys with different Si and Cr contents in 3.5% NaCl medium
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Table 2 Corrosion characteristics obtained from the dynamic potential polarization curve in
Fig. 3 and the impedance data in Fig. 5 and Fig. 6
friyad E/mV i (WA - cm?) CPEl (Qcm?™s") Ry (Q cm®)
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Fig. 5 Electrochemical impedance spectroscopy of cast aluminum alloys with different Si contents
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Fig. 6 Electrochemical impedance spectroscopy of low silicon cast aluminum alloys with different Cr contents
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Fig. 7 Microstructures of aluminum alloy samples with different Si and Cr contents

0 1 2
A2 1965 cts AT 0.000

(a) CAREESEMIESL; (b-d) 1. 2. 34bsiFitiaEiEsrbr
E8 {REEC,IHSEME G MEDSEIFEAHT
Fig. 8 SEM image and EDS point scanning analysis of C, sample
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Fig. 9 SEM pitting image of samples A356 and C, after dynamic potential polarization test ( after 7% HF etching )
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Corrosion Resistance Behaviors of New Low Silicon Cast Aluminum
Alloy

ZENG Rui-xiang, CHENG Teng-fei, YANG Yi-tao
(School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract:

Corrosion behaviors of a new low-silicon cast aluminum alloy for automobile steering knuckle in 3.5%
NaCl corrosion medium was studied by means of soaking corrosion test, electrochemical polarization, AC
impedance spectroscopy, scanning electron microscopy (SEM) and energy dispersive spectroscopy (EDS).
The results show that the corrosion resistance of the low-silicon cast aluminum alloy in 3.5% NaCl corrosion
medium was comparable to that of traditional A356 aluminum alloy. The corrosion products were mainly
Al(OH),, AICI; and Al,O,. In addition, when the Si content increased from 3% to 4%, the secondary dendrite
wall spacing decreased, the corrosion resistance increased, and the addition of Cr decreased the corrosion
tendency of the alloy, but the corrosion rate increased.
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cast aluminum alloy; corrosion resistance; potentiodynamic polarization; AC impedance spectrum
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