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Solidification Characteristics of Squeeze Cast Al Alloy Composites
Dae-Up Kim®, Jin Kim'. Ik - Min Park"

Abstract

The solidification behavior of the squeeze cast composites of aluminum alloys reinforced
with boron fiber(100um) and silicon carbide fibers(140um and 15um) were investigated.
Al-4.5wt % Cu and Al—10wt % Mg were chosen for the matrix phase of the composites.

In the squeeze cast specimen with high thermal difference between fiber and melt, the
average secondary dendrite arm spacing(DAS) in reinforced alloy is smaller than that in
unreinforced alloy. It was also observed that primary o and non—equilibrium eutectic,
which seems to be penetrated and solidified at the final stage of the solidification of the
matrix, are irregularly distributed around fibers. It is considered that cold fibers serve as
heterogeneous nucleation site., While in the remelted and resolidified specimen without
temperature difference, the DAS was not changed with reinforcement and microstructure
reveals non—equilibrium eutectic with relatively uniform thickness around fibers. It mught
be evident the nucleation starts at interfiber region. Microsegregation decreases with the
decrease in cooling rate and with reinforcement in the as—squeeze cast specimen.
Al—10wt% Mg alloy shows less microsegregation than Al—4.5wt%Cu alloy.
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Fig. 1.

Table 1. Designations and chemical compositions
of MMC specimens,

Fiber | matrix(wt%) C(Z?é"}iuia)te
BA-1 |Boron | Al-45Cu(4.3) 20
BA-2 | Boron | Al-4.5Cu(4.4) 32
BA-3 |Boron | Al-4.5Cu((4.4) 39
BB-1 | Boron | Al-10Mg(8.9) 32
KA-1 |SCS-2 | Al-4.5Cu(4.4) 20
KA-2 | SCS-2 | Al-4.5Cu(4.4) 32
KA-3 | SCS-2 | Al-4.5Cu(4.4) 39
KB-1 |SCS-2 | Al-10Mg(8.8) 32
SA-1 | Nicalon | Al-4.5Cu(4.5) 32
SB-1 | Nicalon | Al-10Mg(8.6) 32
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(a) As-squeeze cast SCS-2 SiC /Ald4.
5wt%Cu MMC.
(b) Remelted SCS-2 5wt%Cu MMC.
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Fig. 4. As-squeeze cast SCS-2 SiC /Al-4.
5wt2Cu MMC.,

Fig. 5. As-squeeze cast B/Al-10wt%Mg
MMC.
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Fig. 6. Microstructure of as-sqeeze cast Nic
alon fiber reinforced Al-4.5wt%Cu
MMC.

Table 2. Secondary dendrite arm spacing of
MMC specimens,

i Reinforced Unreinforced Interfiber
Sample region(gm) region(um) spacing(um)
KA-2 10 27 33
BA-2 12 27 31
KB-1 16 34 33
BB-1 17 34 31

Fig. 7. Line profiling of SCS-2 SiC /Al-4.
5wt%Cu MMC.,
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Table 3. Microsegregaion of squeeze cast MMCs,

Composites |BA-2(BB-11KA-2 KB-IS#’&—ISB-I1

Minmum Solute

Conc. (wt%) 23 | 62 | 23 | 60|27 |68
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