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Effects of Secondary Forming Process on Mechanical Properties of
SiC,/Al Composites Fabricated by Squeeze Casting
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Abstract

A metal matrix compositestMMCs) for Al6061 reinforced with silicon carbide particles is
fabricated by melt-stirring method. The primary products of MMCs billets are prepared by
volume fractions 5 vol% to 20 vol% and particle size 13 #m to 22 pm. This paper will be made
to examine the microstructure and mechanical properties of fabricated SiC,/Al6061 composite by
melt-stirring and squeeze casting method. The MMC billets is extruded at 500°C under the
constant extrusion velocity V.=2 mm/min using curved shape die. Extrusion force, particle
rearrangement, microstructure and mechanical properties of extruded composites will be inves-
tigated. The mechanical properties of primary billets manufactured by melt-stirring and squeeze
casting method will be compared with extrusion specimen. The effect of volume fraction and size
of the reinforcements will be studied. The increase in uniformity of particle dispersion is the
major reason for an improvement in reliability due to hot extrusion with optimal shape die.
Experimental Young’s modulus and 0.29% offset vield strength for the extruded MMCs will be
compared with theoretical values calculated by the Eshelby method. A method will be proposed
for the prediction of Young's modulus and yield strength in SiC, reinforced MMCs.
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Table 1 Chemical composition of Al6061
alloy(wt%)
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bal 0.65i0.23 0.22:0.03;0.8410.2210.10]0.01
shi abgbolif FaFel AbEEa glem, Aiel
3}3F =4S Table lo| #4}sgir}, @2
7l & 2] 2= NORTON COMPANY ol 4 uki:
Norton 39 CRYSTOLON graing] Green 8=}
Alg-skolcl, Table 29} Table 3ol =z 4z v
B2 A el ol ' T )
EP 245 vebhanh ; 1> Supporting frame for motor
w8aage AzA SFaae 71l A @ Ar gas injection 3 Shaft
7]—5]—‘—:— gt o] & A s-f-g(volume fraction) Vi 1) Molten aluminum alloy
v o)A Aet Aabae) AA A Aol Sak st el o1 Thermocouple © Motor
B . o ) (71 Particle injection chamber
Aoz Holstod ohgah 2 A% HEetod 4 :§: Insulation hard-board
2-35)9 o}, {§» Resistance heated furnace
(% Graphite crucible
M 4 Ny
Fig. 1 Schematic diagram of furnace and stirring
P o)
Vi= Mn |, My *100% ) devices showing
Om Op
A7kekE A AbEEE S el vl dhFo] o Do i
Zheh Aol uwhet wHE cdeduiold FHab W Fol r U - .]
PAsiorn way Aoz otefd gl sl E . N
AAE Aol sbab bE @ shErhelel e A ’
b2 28 tho] & o|&3te] gtEAIRE spolrh P } zy' > ﬁl lI
tholo] Ful RE chgab & Ao ofdfAl A #hE] IR % 7T B N
el o}, De _I
———— Fig. 2 Curved shape die used for hot extrusion
R=/- L Fo (2)
Vo Q-DZ/L+1 )
917 918 9% S Fig Lo depdsich #
2.1.2 HZEEX & AR ulH Al v AR, sk AheEg
g5 e A A Aol A AE sk Fab o abE, sk, srb7l(agitator) ﬂ; ACz e 24 A

Table 2 Physical properties of silicon carbide particle"*

Young’s modulus(GPa) | Average size(ym) ]Density(g/cm‘“) Melting point(‘C) |Expansivity(10%/C)
350450 13, 22 3.20 2300 5.4
324(1090°C)
Table 3 Chemical composition of silicon carbide particle
Composition SiC Si Si0, C Fe Al CaO MgO
Rate(%) 98.65 0.15 0.63 0.36 0.08 0.08 0.05 0.03




grintz ol o sfod

Az SIC/Al 232 23 4Tl AAY Aol olAE ¥ 3477

Table 4 Die dimensions used for hot extrusion

Do(mm) D,(mm) D,{(mm) L(mm) h(mm) H{mm) A
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