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Pitting behavior of SiG/2024Al metal matrix composite
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Abstract: The corrosion resistance of 17% SiC,/2024A1 metal matrix composite (MMC) and 2024Al in 3. 5%

NaCl solution was investigated by potentiodynamic polarization. T he results show that pitting susceptibility is about

the same for SiC,/2024A1 MM C and its matrix alloy. The corrosion resistance for SiC,/2024A1 MMC is lower than

that for the matrix. Pit morphology was observed with scanning electric microscope. After anodic polarisation in

3.5% NaCl solution, pits on SiC,/2024A1 MM C are more numerous, a little smaller and nor uniform in size com-

pared with that on 2024A1, and severe crevice corrosion is only found at the bottom of pit on SiC,/2024A1 MM C.

The biggest pits on the long-term immersion SiC,/2024A1 MMC are slightly deeper than that on 2024Al, and crevice
corrosion is only found on SiC,/2024A1 MMC. The crevice corrosion can make SiC,/2024A1 MMC possess lower

pitting corrosion resistance. The corrosion mechanism of SiC,/2024A1 MMC is galvanic corrosion between the phase

rich in Cu and the matrix, as well as between the SiC and the matrix.
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Fig. 1 Microstructure of 17% SiC,/2024A1 MMC
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Fig.2 Potentiodynamic polarization
curves for 2024A1 and SiC,;/2024A1 MM C
in 3. 5% NaCl solution
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Table 1 Electrochemical parameters

obtained from polarization curves in Fig. 2

Material Joonel %or(SCE)/  %u(SCE)/
e (A em?) \ v

2024A1 1.72 - 0.740 - 0.667

SiCp/ 2024A1 6. 62 - 0.648 - 0.636
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Fig.3 SEM morphologies of 2024A1 (a), (b) and SiC,/2024A1 MMC (c¢), (d) after

polarization at potential 50 mV positive to % for 15 min
(Arrows in Fig. 3(d) show crevice corrosion at bottom of pits on SiC,/2024A1 MM C)
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Fig. 4 EDS spectrum of Al:Cu phase in 2024A1
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Fig. 5 Surfacial SEM morphologies of 2024A1 (a), (b) and

SiCp/2024A1 MM C(c¢), (d) after potentiodynamic polarization
(Arrow in Fig. 5(d) shows crevice corrosion at bottom of pit on SiC,/2024A1 M M C)
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Fig. 6 SEM morphologies of crosssection of SiC,/2024A1 MMC (a) and

2024A1(b) immersed in NaCl solution for 60 d
(Arrows in Fig. 6(a) shows crevice corrosion at bottom of pit on SiC,/2024A1 MM C)
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