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Effects on Extrusion Ratio and Temperature of Short Fiber Reinforced
Metal Matrix Composites by Rheo-compocasting
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Abstract

Al 6061 alloy reinforced with 10 vol.% 8-Al:Os; short fiber was fabricated by Rheo-
compocasting and squeeze casting. Extrusion processings were performed at temperatures
from 400T to 550C with various extrusion ratios for curved shape dies. In proportion to
the increase of extrusion ratios and temperatures, ultimate tensile strength for extruded
materials improved. SEM observation of fractured surface was capable of accounting for
fracture mechanism and bonding state of fiber and matrix.
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Table 1 Physical properties of Al6061-T6 alloy

: - Elastic modulus e
Tensile | Yield . Specific
strength | strength (GPa) R;anltay ) heat
(MPa) | (MPa) |Tensile| Compression (Jkg K>

310 276 689 69.7 29 896

Table 2 Chemical composition of Al6061 alloy

(Wt. 0())
Al | Si Fe‘Cu Mn Mg | Cr | Zn | Ti
bal [065]0.2310.221003{084{0.22] 0.10 |0.01

748 v ICIA} SAFFIL RF gradeq! §
-ARO: THAREA 7)) A ek EREE 2R
d3t=|x] k3 Ao g A}y SiE L
FH3tn dedAd S5 Z1AAG ASAE A
Ak, g2 FF A AAL o 3m, FF
Aol S0met 100melw] EA 9} 3te A&
Table 3o FAlstdc}?.

Table 3 Physical properties and chemical compo-
sition of SAFFIL RF grade 38-ALO;

short fiber
Fiber length (m) 50, 100
Mean diameter (ym) 3
Melting point (C) > 2000
Maximum use temperature  { C ) 1600
Density (g/cm’) 3.3
Tensile strength (MPa) 2000
MYoung’s modulus (GPa) 300
Hardness ( Mohs scale) 7
Crystal Phase 3-ALOs
Chemnical composition (%) Asl:(()); : 9631517
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Fig. 1 Schematic diagram showing experimental
apparatus used for homogeneous dispersion

of fiber in semisolid matrix
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Fig. 2 Schematic diagram of experimental appa-
ratus for hot extrusion
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Table 4 Die dimensions used for hot extrusion

Die! Do Dy D2 L h H A
No | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)

1| 84 35 20 15 4 2% |31
2| 84 35 15 15 4 25 | 54
3| &4 35 12 15 4 25 | 85
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Fig. 4 Shape and dimension of tensile specimen
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