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Microstructures and Tensile Properties of A;O; Short Fiber/Al-Si-Mg Alloy
Composites Fabricated by Rheo-compocasting and Hot Pressing

Hyun-Man Kwak and Hag-Ju Lee

Abstract

Aluminum alloy matrix composites reinforced with various amounts of Al,0; short fibers have been
produced by rheo-compocasting accompanied by hot pressing. When composites reinforced with fibers
are produced by rheo-compocasting, S-L process is the most effective method for homogeneous disper-
sion of fibers. A sound composites with the improved orientation(3 dimension—2 dimension) of the fi-
bers and increased volume fraction of them have been fabricated through the hot pressing of the casted
composites. Fibers are broken down when rheo-compocasting, hot pressing, and Ts treating. Among
them fibers are broken down most heavily in the hot pressing. And even in the case of the composite
reinforced with 30 vol% fibers, which showed the hardest fiber break down, aspect ratio(11.6) is
higher than critical aspect ratio(10.7). The fiber strengthening effect in the composites has showed
upto 573K. As the test temperature increases to the range of 573K, the effect has been higher. The
fracture of composites is controlled by fiber from room temperature to 473K, but the fracture of com-
posites 1s controlled by interface betwwen fiber and matrix alloy above 473K.
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Table 1. Chemical composition of the matrix alloy
(wt.%).

Nominal composition | Si {Mg{Fe |[Mn|Cr | Al
Al-Twt%Si-2wt%Mg [6.51[1.70(0.15/0.13(0.10[ bal.

Table 2. Properties of the Al;O; short fiber!?.

Thermal exp. coeff.(1/C) 8.0x10°®

Thermal conductivity 0.05
(cal/cm-sec-C)

Specific heat(cal/g- C) 0.19

Tensile strength(kg/mm?) 204

Elastic moduls(kg/mm?) 33 x10°

Density (g/cm?) 3.3

Hardness(Hv) 1600

Mean diameter(um) ] 3

Mean length(um) 70

Type 16— AlO,
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_ Photo 2. Microstructures of composite reinforced
Photo 1. X-ray images of slurry state of matrix alloy with 15 vol% AlLOs; short fibers according
(S : sold, L : liquid)

(a) SEM photograph, (b) Al image,
(c¢) Si image, and (d) Mg image.

to fabrication | process :

(a) liquid mixing and liquid casting,

(b) slurry mixing and slurry casting, and
(¢) slurry mixing and liquid casting.
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Photo 3. Microstructures of composite reinforced

with 15 vol% Al,O; short fibers after rheo-

compocasting and hot pressing :

(a) slow cooling rate, and (b) rapid cooling rate.
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Longitudinal section

Transverse section

Photo 4. Microstructures of the transverse and
longitudinal section of composite reinforced
with AlO; short fi- bers after rheo-
compocasting, hot pressing .
(a) composite reinforced with 15 vol% AlO,
short fibers, and
(b) composite reinforced with 38 vol% AlQ;
short fibers.
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Photo 5. SEM microphotograph of fibers extracted

from composite reinforced with 15 vol%

AlLO; short fibers after rheo—compocasting,

hot pressing and Tg treatment.
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A : As received Al20s, B : Rheo-compocasted Alz0s
C : B + Hot pressed Alz0s, B : B + C + Te¢ treated Alz0s

Fig. 1. The effect of fabrication process on the mean
fiber length in composite reinforced with Al,Os
short fibers.
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Fig. 2. Tensile stress-strain curves of composite
reinforced with 38 vol% Al O; short fibers
tested at various temperature after

T treatment.
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Fig. 3. The effect of Al,O; short fibers content on the

tensile strength of composites tested at various

't'empera-'- ture.
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Photo 6. SEM micrographs of fracture surface of
composite reinforced with 38 vol% AlO;
short fibers tested at ,various temperature :

(a) room temperature, (b) 473K,
{¢) 573K, and - (d) 773K.
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