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Abstract

Aluminum alloy matrix composites reinforced with various amounts of Al,O, short fibers
have been produced by a combined technique of rheo-éompocasting and hot extrusion, Dis-
tribution of fibers in the composites fabricated by rheo-compocasting was relatively uni-
form. A good degree of umaxial fiber alignment has been achieved by hot extrusion, but a
lot of fibers fractured during extrusion. The tendency of fiber fracturing increases as the
aspect ratio and the amount of fibers increase. Relatively good bonding between fiber and
matrix was obtained by the formation of MgAlO, and Mg(Al, Fe),O, at the interface be-
tween fiber and matrix, In extruded composites, fiber-strengthening effect was relatively
small since a lot of fibers fractured during hot extrusion. On the other hand, dispersion
strengthening effect may increase. In order to improve the fiber strengthening effect, it is

important to optimize the extrusion condition with consideration of metal flow in extrusion
die.
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Table 1. Chemical composition of matrix alloy

(wt%)
Si1 Mg Cr Fe Mn | Cu Al
6.51 | 1.70 | 0.83 | 0.15 | 0.13 | 0.10 | bal.
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SEM microphotographs showing the
morphology of Al,O; short fiber.

F1EZ 247
Photo 1.

Table 2. Properties of Al,O, short fiber

Tensile strength (kg /mm?) 153
Elastic modulus (kg /mm?) 33x103
| Density (g /cm?) 3.3
Mean diameter (zm) 3
Mean length (zm) 70
Type ¢ — ALO;
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Photo 3. Optical micrographs of the transverse
section of the composite reinforced
with 5 vol% ALQ, fibers after
rheo-compocasting: (a)center region

and (b) outer surface region,
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Extrusion direction

Photo 4. Optical micrographs of the longitudinal
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section of the extruded matrix alloy: (a)as cast,
(b)before flow into the extrusion die, (c)after flow into the extrusion die, and (d) before
flow out of the extrusion die,
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Optical macro and micrographs of the longitudinal section of
with 15 vol% AlO, fibers extruded at 560C
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Photo 6. Optical micrographs of the composite reinforced with 15 vol% AlLQO, fibers after rheo-
compocasting and hot extrusion:
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(b)other surface region.
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Optical micrographs of the composite after rheo-compocasting and hot extrusion:
(b)longitudinal section,
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Fig. 1. Relation between fiber length and fiber
diameter in rheo-compocast and hot
extruded composites reinforced with

various Al,O; fiber contents,
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SEM microphotographs fo Al,O; fiber
surface:

(a)as received Al,O; fiber and (b)as
extracted Al,Q; fiber from the com-
posite.
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Fig. 2. X-ray diffration pattern of Al,O; fiber extracted from the composite.
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the composite.
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Fig. 4. Effect of fiber content on ultimate ten-
sile stength and yield strength, tested at
various tempertures.
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Photo 9. SEM of the

microphotographs
tensile-fractured surface of the com-
posite reinforced with 15 vol% AlQO;

fibers, tested at various temperatures:

(a)room temperature, (b)200° C, and

(c)300° C.
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