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Squeeze Casting of SiC Whisker Reinforced Magnesium Composites

Si-Young Chang, Dong-Hyuk Shin, Sung-Kil Hong*, Jung-Chul Choi**
Abstract

Squeeze casting was performed to fabricate the SiC whisker reinforced magnesium matrix composites, and the suitability of
the squeeze casting for the production of the sound composites was determined by micro/macro-structures observations and ten-
sile test. The two-directional infiltration of the melt and the removal of air during infiltration using the devised mold were nec-
essary to produce the composites. The pressure of 100 MPa was effective for the production of composites with the SiC whisker
volume fraction of 30%, but the pressure should be lower than 50 MPa in case of below 20% in the volume fraction. The SiC
whiskers in the squeeze cast composites were randomly and densely aligned, and the SiC whiskers/magnesium interfaces were
continuously well-bonded. The elastic modulus, 0.2% proof stress and tensile strength in the composite were about 2.5times,
10times and 4times as large as those of magnesium, respectively, indicating that the squeeze casting sufficiently provides the
high strength magnesium composites reinforced with SiC whiskers. (Received January 20, 2000)
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Fig. 1. Schematic drawing of squeeze casting method and
macrostructures of the obtained composites; a) speci -
men A, b) specimen B, ¢) specimen C, d) specimen D
listed in Table 1.

Tabie 1. Fabrication conditions of squeeze cast magnesium matrix composite reinforced with SiC whiskers

Als SEAFAE A A E (VE, %) % MEHA  ZF A7l (mm) 74 (MPa)
A uni-direction 20 conventional pure Mg 255 X35 50
B two-direction 20 conventional pure Mg @55 X35 50
C two-direction 30 conventional pure Mg 855 X 35 50
D two-direction 30 improved pure Mg @55 X 50 100
E two-direction 30 improved AE42 @55 X 50 100
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Fig. 2. Macrostructure of squeeze cast AE42 alloy matrix
composite reinforced with SiC whiskers using the same
method shown in Fig. 1 d). This 1s specimen E in Table 1.

Table 2. Volume fractions of SiC whiskers before/after squeeze
casting
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Fig. 3. FE-SEM micrographs showing randomly aligned SiC
whiskers in squeeze cast magnesium matrix composite.
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Fig. 4. TEM image showing the well-bonded SiC whisker/
magnesium interface.
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Fig. 5. Engineering stress/strain behavior in squeeze cast
magnesium and composite.
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Table 3. Tensile properties of squeeze cast magnesium and
magnesium matrix composite reinforced with SiC whiskers.

A& g8 QAT 02% Y dAE
(E/GPa) (6/MPa)  (o/MPa) (%)
Mg 28 109 22 152
SiCw/Mg 80 404 295 1.2
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Table 4. Comparison of specific elastic modulus and specific
tensile strength for squeeze cast magnesium matrix composite
and some typical high strength metallic materials

A2 H]etA) & H| 7 X
(E/p, 10°m’s?)  (o/p, 10°m’s™)

pure Mg 16.4 63.2
AZ91B4 19.4 89.6

SiCw/Mg(V£ 30%) 36.8 185.7
SICW/AZ91(VT 30%) 4 32.6 168.5
A7075-Té6 254 207
Ti-6A1-4V 25.8 262
Maraging steel(18Ni350) 23.3 300
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