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Fabrication of Metal Matrix Composites and Development
of Forming System in Mashy State

C.G.Kang, H. W.Gim and Y. D. Kim
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Abstract

A semi-solid alloy in which solid and liquid phase are co-existing is obtained by strirring of
A17075 molten metal. A semi-solid alloy is dependent on the corresponding temperature within the
solid-liquid range, and the process parameters should be controlled accurately to obtain the
homogeneous semi-solid alloy. The possibility 0 homogeneous fiber-reinforce aluminum alloy by
addition of Al,O; short fibers with vigorous agitation was investigated. The billet of composite
materials was fabricated by squeeze casting, and homogeneous dipersion state of fibers in billet
of fabricated metal matrix composites was observed. A slurry of semi-solid short fiber metal
matrix composites is used in the direct rolling pocess, and this process showed the fabrication
possibility of metal matrix composite sheets. The fabricated sheet was tested regarding vickers
hardness, elongation-and micro-structure. It has become clear that mashy state processing and
working are very useful to obtain parts of composites material closed to near net shape.
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Slurry fabrication of A17075 ‘ {Preheating of Al203 short fiber

‘—@and reneltlng|>~— J
— = ->—| Die preheatingJ
R —
Billet fabrication
by squeeze casting
Investlgatlon of homogeneous dispersion
{ Mixing of Alz03 short fiber and A17075
Control of solid fraction
Sheet fabrication by direct rolling

Type of metal matrix composite sheet.
Investigstion of homogeneous dispersion and mechanical properties

Fig. 1 Processes for billet fabrication for short fiber
metal matrix composites and rolling workings

Table 1 Physical properties of alumina short

fiber
Young’s modulus 30~33 x1000kgf/mm?
Fiber length 70um
Diameter 3um
Density 3.3~3.5g/cm?
Type 8-Al,O; fiber

Motor ’} J Inert gas
Window- 1~

Alumina
InJection gate
= Inert gas

Graphlte
crucible

o Impeller

] ®-— Heating
element
Cructble
supporter

Slurry of
composiie
material

Fig. 2 Schematic diagram of the experimental appa-
ratus for dispersion of short fiber and mixing
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(a) Rotating of impeller
(b) Rotating, vertical movement of impeller

Fig. 3 Dispersion of short fiber and void forma-
tion with vertical movement of impeller
S,=20%. V,=5%, n=400rpm, ¢=_38min
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(a) Central portion
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Fig. 4 Optical micrographs of solidified cross
section in graphite crucible
S,=20%, V,=5%, t=8min

Fig. 5 Optical micrographs of alumina short fiber
clustering in void portion
S,=20%, V,=5%, t=8min

AEol S,=20%3
% Fstel o 8%7
ol 1 A7 A% 2FA7



Deael 9 FELYARY A=

el AAlol AAA FE3 ol RolAA fgkod
2% BAR7 ATE¥el 4% A= veht
SAet,

ol DA fS 9l 2994 4 1A
DAE Aol AYAl A BE AT AR A
%7 &% Bdol ¥4 9 AAAIE da, =@
950l 2Aslel QE A= 2 I¥E $AAE
g45L e, el & AFolME naEel &
A4 A ARl mlAE dFE 2487 Ao
AR A} RGN} YA AZE A Felaho]
gupe] Aol FAY AT AAG ¥ 244 3
o ARe $AREE 2

£AAE

AR g ol FAb A+
o] AAAE Aegictn st Hzol M
fob AAAY % VrE ZIFLR 3l dFey
Ao A B AAL & Visolel B y=
(Ves/ V1) X100(%) & A9 £AEolztn 39
2459 Wl wet 4% 9 &¢ Fig. 60
EA 39t

aAEel 09 A% &, oA A Aee] S0l
SdARE FAAHE AT -‘i"—fi} ol A oF
%A=l DA 45 IR £4El
Arhe AL e

o] AL nAEo| F4E JAA HA o] EolA
Afe 24 o AAL At w3 a4 F
Eoll o3t AAY 4 Y SAAN] 2=
of Yk FhaE BANAZI @ Eolc,

2Age] 50%e] el Zlx Ak Af-obel A

R WA @A
o] ¥} ﬂﬂ&l oA $m, mubAl qluele &4

EL

oZ:
o
dﬁ’ﬂ
rulo
L
O
FU
2
ox
o i
I

30T Vi 15 %

8 min

Stirring time :

101

B.S.Ratio, r %

0 10 30 50
Solid fraction, S¢ %

Fig. 6 Buoyancy and settlement ratio of short fiber
with variable of solid fraction
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Table 2 Specification of experimental equimpent

Item Symbol| Unit | Specification
Roll diameter 2R mm 170
Roll width L mm 200
Load cell F kgf 5000
Drive motor N rpm 10~50
Mixing motor ”n rpm 100~600
Furance T: T 1000
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