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Polarization Behavior of Squeeze Cast Al,0; Fiber Reinforced
Aluminum Matrix Composites

S. H. Ham - Y. C. Kang - K. Cho and .

M. Park

Department of Metallurgical Engineering, Pusan national University, Pusan 609-735, Korea

Electrochemical polarization behavior of squeeze cast Al:O; short fiber reinforced Al alloy

matrix composites was investigated for the basic understanding of the corrosion properties

of the composites. The composites were fabricated with variations of fiber volume fraction

and matrix alloys. It was found that the reinforced composites are more susceptible to corro-

sion attack than the unreinforced matrix alloys in general. Corrosion resistance shows decrea-

sing tendency with increasing Al;O; fiber volume fraction in AC8A matrix. Effect of the
matrix alloys revealed that the ACBA Al matrix composite is less susceptible to corrosion
attack than the 2024 and 7075 Al matrix composites. Effect of plastic deformation on electro-
chemical polarization behavior of the squeeze cast Al/ALO: composites was examined after
extrusion of AC8A —10 v/o ALO:. Result shows that corrosion resistance is deteriorated after

plastic deformation.
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Tahle 1. Chemical compositions of matix alloys(wt%)

Cu Si Mg Zn Fe Nn Ni Ti Al
AC8A 1.1 12.5 0.9 0.1 0.8 0.1 16 0.1 Bal
2024 4.3 0.5 1.5 0.25 0.5 0.6 - - Bal
075 16 0.5 2.5 56 0.5 0.3 - 0.2 Bal
SRR A FAREARE FHeR A% At A 308 8 e 28 F A%l Ar
stefont, 47 g ey PAEY &

A5 914l squeeze castdF ALO, wHA 73 Alg
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Table 2. Summarized electrochemical polarization data

o Feu Ey Lore

1 (mV vs SCE) (mV vs SCE) (pA/em?)
ACB8A unreinforced -748 -600 1.2
ACB8A/A:O; Vi=10 -796 -610 20
ACBA/AO; V=20 -846 -615 2.3
AC8A/A;0; Vi=10(extrusion) 805 -635 33
2024 unreinforced -974 -622 34
2024/A.,04 V,=20 - 1000 -620 8.6
7075 unreinforced -1030 -770 20.5
7075/A,04 V,=20 -1168 -770 23.6
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Fig. 1. Electrochemical polarization curves of ACBA
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Fig. 2. SEM micrographs of Al,0; MMCs exposed
t0 0.1N NaCl solution (a) AC8A (b) ACBA/10%
Al,05 (C) ACBA/20%Al1,04
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Fig. 3. Optical micrographs of (a) AC8A (b)ACBA “
10%Al,03 (C) AC8A/20%Al,05 showing refined
microstructure with increasing Al,05 fiber volume
fraction
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Fig. 4. SEM micrograph of ACBA/10%Al,0, and EDS scans of fiber/matrix interfaces
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Fig. 6. Electrochemical polarization curves of Al/

Al,03 MMCs for the different matrix alloy
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Fig. 7. Electrochemical polarization curves of AC8
A/10%Al,04 (a) before and (b) after extrusion

o

Fig. 8. SEM micrograph of ACBA/10%Al,05 (a)
before and (b) after extrusion showing breakage
of Al,O5 fibers
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