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ABSTRACT
Effects of Be and Fe content on the corrosion properties and stress corrosion cracking

(SCC)of A357 alloys in 3.5%NaCl solution were investigated by electrochemical test and slow
strain rate tension (SSRT) technique. The variation of microstructure of the alloys was analyzed to
compare with the variation of mechanical properties and stress corrosion properties. A larger
amount of acicular shape and scrip morphology of Mg-containing structure of iron-bearing phases
were found in Be-free alloys. These structures are replaced by nodular shape Mg-free structure of
iron-bearing constituents when Be is added. Addition of Be reduces the amount of iron-bearing
phases, increases the amount of solid solution of Mg. Be can enhance the precipitation kinetics
and increase the amounts of '-Mg

2 
Si precipitations to promote the tensile properties. With the

increasing the amount of iron-bearing phases, the corrosion resistance is reduced. The amounts,
composition and shape of iron-bearing phases are insignificant about stress corrosion cracking
(SCC) resistance. Less amounts, discontinuous arrangement and similar activity to matrix of the
precipitations at grain boundary are unfavorable for grow of the crevices, which make A357 alloys
possess excellent SCC resistance.
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1. A357 (wt%)

Table 1. Chemical composition of A357 alloys (wt%).
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4. A357 T6 3.5%

Table 4. Electrochemical properties of A357 alloys in 3.5% NaCl solution after T6 tempered.

5. A357 T6 3.5% 

Table 5. Tensile properties of A357 alloys in air and 3.5% NaCl solution after T6 tempered.

2. A357

Table 2. Image analysis of silicon particles and iron bearing of A357 alloys.

3. A357 (C), (Co) T6 (C
6
) (%IACS)

Table 3. %IACS of A357 aluminum alloy as casted (C), after water quenched (C
0
) and T6 tempered (C

6
)
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1. A357 (a) (b) T6 ( )

Figure1. Optical micrographs of A357 alloy : (a) as-cast, (b) T6 treatment, (Arrow: iron-

bearing phase).

2. A357 T6 (a) A (b) B (c) C (d) D (

1 Fe-Si-Al 2 Fe-Si-Mg-Al 3 Fe-Si-Al

)

Figure 2 Optical micrographs of : (a) A (b) B (c) C (d) D alloys. (Arrow 1: acicular Fe-Si-

Al, arrow 2:script Fe-Si-Mg-Al, arrow 3:nodular Fe-Si-Al iron- bearing phase).
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3. A357

Figure 3 DSC analysis of A357 aluminum alloys after

solid solution treatment.

5. A B

Figure 5 Tensile fracture morphology near specimen surface of (a) alloy A (b) alloy A

after SSRT (c) alloy B and (d)alloy B after SSRT.

4. A357 T6 3.5%

Tafel

Figure 4 Tafel curve of A357 alloys in 3.5%

NaCl solution after T6 tempered.
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6. (a) A (b) C 

Figure 6. Magnification of a side view of (a) alloy A (b) alloy C speciments near

fracture surface after SSRT test.

7. A T6 TEM (a) (b) Si

Figure 7. TEM morphology of A alloy after T6 tempered: (a) clean grainboundary (b) Si .


