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Slurry-Erosion Behavior of Aluminum-Silicon Casting Alloys

Yoshinari Komatsut Shoji Gorot and Setsuo Asof

The purpose of this study is to clarify slurry-erosion mechanism of silicon particle reinforced
aluminum alloy base in-situ composites. Using a series of specimens (pure Al, hypoeutectic of
Al-Tmass%Si, fully eutectic of Al-12.6mass%Si and hypereutectic of Al-20mass%Si, Al-30mass%Si
and Al-40mass%Si), slurry erosion test was conducted for 1.26 X 10°s (35h) at 293 K under a
constant slurry speed of 8.55m/s. Sand volume fraction of the slurry was changed from 5 to
40vol.%. After the slurry erosion test, amount of weight loss in the specimens was measured to
clarify the slurry erosion behavior. The results obtained are as follows. (1) The amount of
weight loss depended on strength of the specimens in whole range of sand concentration in the
slurry for pure Al and hypoeutectic specimens. (2) And also, the amount of weight loss depend
on the sand concentration in slurry and/or the Si concentration in the matrix of the alloy for
fully eutectic and hypereutectic specimens. The hypoeutectic specimen showed high slurry-erosion
resistance for lower sand volume fraction in the slurry, though the hypereutectic specimen for
higher sand volume fraction in the slurry. (3) Therefore, it is important to understand that the
slurry erosion behavior depends on a combination of the microstructure of materials and the envi-
ronmental condition such as sand concentration in the slurry.
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Table 1 Composition of specimens.

Fraction of phases (mass%) Liquidus Pouring
Specimen . . temperature temperature
a phase Eutectic Si phase a0 @
Pure Al 100 - - 933 1013
Al-7%Si 51.1 48.9 — 888 968
Al-12.6%Si — 100 - 850 930
Al-20%Si - 91.5 8.5 958 1038
Al-30%Si - 80.1 19.9 1092 1172
Al-40%Si - 68.6 31.4 1215 1295
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Figure 1 Cutting layout of cast block and test specimen dimension.
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Figure 3 (a) Schematic diagram of slurry erosion test apparatus. (b) Set-
ting position of specimens in holder disc.

Figure 2 Schematic diagram of compres-
sion test apparatus.
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Figure 4 Microstructures of the specimens used for the test.
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Figure 5 Ture stress-ture strain curves of the specimens tested under a strain rate of 2.5X107's™! at room

temperature.
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Figure 6 Relationship between amount of weight loss, W
and Si concentration in specimen for various
condition of slurry erosion test.
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Figure 7 Relationship between amount of weight loss, W
and Volume fraction of sand, Vs for specimens
under various condition of slurry erosion test.
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Figure 8 Relationship between Standardized weight loss, N
and Volume fraction of sand, Vs for specimens
under various condition of slurry erosion test.
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