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Microstructure and Mechanical Properties of SiC,/6061 Al Composites
Fabricated by Indirect Squeeze Casting

Young-Ho Seo and Chung-Gil Kang®

Abstract

Particulate reinforced aluminum alloys produced by indirect squeeze casting are difficult to shape by cutting or milling.
Therefore near net shape forming of complex shapes is of high economic and technical interest. The complex shape
products of SiC/6061 Al composites are fabricated by the melt-stirring and indirect squeeze casting process. The mold
temperatures are 200°C and 300°C and applied pressures are 70, 100, and 130 MPa. The volume fractions of the
reinforcements are in the range of 5 vol% to 15 vol%. The reinforcement dispersion state are observed using on optical
microscope. By employing observed results systematically a correlation is demonstrated among the microstructure,
particles behavior, mechanical properties and processing parameters for an optimum melt-stirring(compocasting) and
indirect squecze casting process of MMCs. A procedure to establish the optimum squeeze casting of AI-MMGCs is

proposed.
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Table 1. Chemical composition of 6061 Al alloy (wt%)

Al Si Fe | Cu [ Mn | Mg [ Cr | Zn Ti

bal [0.65]023]022]|0.0370.84 1022|0101 0.01

Table 2. Physical properties of silicon carbide particle

Elastic
modulus

(GPa)

Expansivity
(10°°°C)

Density
(g/em’)

Young's | Average Melting
size

(Lm)

modulus
(GPa)

point

(0)

324

13
(1090°C)

350~450 3.20 2300 54

Table 3. Chemical composition of silicon carbide particle

Composition | SiC | Si [SiO,| C | Fe | Al |CaO(MgO

Rate (%) [98.65|0.15]|0.63 {0.36(0.08(0.08}0.05|0.03

(68)

Fig. 1. Schematic diagram of furnace and stirring devices.
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Fig. 2. Particle injection chamber ((7) in Fig. 1) [unit: mm].
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Fig. 4. Photographs of SiC/6061 Al specimens
squeeze casting (P=130 MPa, T,=200°C).
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Fig. 5. The variation of microstructure throughout the squeeze casted specimen (P=70 MPa, T,=200°C, V =15 vol%).
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Fig. 6. The variation of microstructure throughout the squeeze casted specimen (P=100 MPa, T..=200°C, V=15 vol%).
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Fig. 7. The variation of microstructure throughout the squeeze casted specimen (position (e) in Fig. 6, T,=300"C, V,=15 vol%).
(a) P=70 MPa and (b) P=100 MPa.
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Fig. 8. The variation of microstructure throughout the squeeze casted specimen (P=130 MPa, T,=300°C, V=15 vol%).
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Fig. 15. Mechanical properties with the volume fraction of the reinforcements in SiC,/6061 Al fabricated by the squeeze casting.
(a) ultimate strength, (b) elastic modulus and (c) elongation.
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Fig. 16. Comparisons of mold filling with applied pressures

and mold temperatures in SiC,/6061 Al composite
parts of the indirect squeeze casting (V=15 vol%).
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