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Processing of Al/SiC Whisker Reinforced
Compeosites by Compocasting

Se-Young Lee, Tae-Won Lim and K.S. Han

ABSTRACT

This study deals with fabrication and microstructural analysis of metal matrix
composites. SiC whisker reinforced Al 6061 composites have been fabricated by the
modified compocasting technique. Effects of processing variables such as mixing temper-
ature, stirring time, whisker weight fraction, etc. on mechanical properties and micro-
structure are examined. Particular attention is focused on optimizing processing variables
under the open atmosphere.

Energy dissipating capacity of metal matrix composites slightly depends on heat
treatment and fabrication conditions. But the interfaces and distribution of whiskers are
more determining factor. Heat treatment shows negligible effect on impact energy and
total impact energy of metal matrix composites is less than that of Al matrix itself. As
whisker content increases, stiffness of metal matrix composites increases linearly. Impact
energy does not vary greatly by the change of stirring time.

Metallurgraphic examination shows that whiskers are homogeneously distributed but
there are some agglomeraﬁions, Fiactography shows that global failure mode is brittle. As
temperature increases, failurgs mode changes into ductile to some extent by matrix ductile
transition. On the other hand, increase of whisker content leads to brittle failure. And the
failure mechanism of discontinuous fiber composites is considered well coincident with
other papers which suggest that cracks are initiated at the matrix cavity, agglomeration
of whiskers, imperfect bonding sites and propagate’through interfaces of matrix and

reinforcement, stress concentration sites of matrix.
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Fig. 1 Processing equipment for modified
compocasting.

Table 1. Mechanical and physical properties

of SiC whisker

Elastic modulus (GPa) : 350-380

UTS (MPa) : 5000-7000

Ductility (%) : <1

Chemistry : Stoichiometric SiC

Structure : Beta phase (Cubic)

Impurity : Less than 1000 ppm
Diameter ¢ 1-3u

Length : 30-200u

Specific gravity : 3.21

5) Autg §3bel SiC whisker 2} 24 81 2413 o]

%, FH FUA ) F54E 20 o) 2l sl

2
2
oh

o
N,

6) &-E=hie] FelE $iE falA "ot
Eas
7) °F 300Ce 252 o9d %ﬁé o #19 Al/SiC
whisker E3-5-8 4 o my} 6}0% (oF 18-31)
Fdg &, ol 233 ARk
8) T-6x 2] (540°Coll A 443 5
180°CoN A 4A1 7 5k AlEH e])-E 3 s}
T o) 4yt 2 3§ Bl A
tfgt Charpy $24¥3 AFAP-S skl o),
Charpy 2 4 8 A #-& ASTM E23-82¢
simple beam type A o] o2} A &8}9d 51 notch &
@2 b Ao AEe sl R 244998 )
Sk 242 247 100°C, 200°C, 300°ColA =)
sto e, ol A g 147 59 A42he] 250
A A F FARRAR o B4 Ee £ 81
& g E-e ASTM D3552-779) shouldered
specimen(gage length :
0. 14 imell sl A& A& yte] 3 st
ok Az FHEEYARY 2373 gowd-e
SEM (Hitachi it Model No, S-570).2.8 w23}
P rh, &2 whisker ¥2-8 & o WEs] Ay
7] $13ke A B2l T 30% HCI -&o 4 siA

S A T

1 in, cross section

diameter :



36 oA} <3

- e - B4

BB AR R

3. A} =8l 3%

3.1 Al-SiC whisker B35 2] A=

B o ol A A 9kE modified compocasting 2
2 43RA e AEE Vel Al 8% Aol A
g 2AFEE FE] Aok B b oke] A ghE ke 2
)4 whisker &) &4 gk B4ako] oA & F o
= Ax mybg AA T FErR ee] A el 4
o] }A agglomeration 2] ofo] Folx]A 5w ol
FHr71E 23 od 4 whisker & o] S8R0 8
A Fo R g FoFR A THE
448 ol F 5 QA "k, ol BIARAZL T S
% o phase Alolo] EA T2 Pyl BAHE o
AE FoFa EAo] aukA g A g vy
A | B A B “J’%?’@E-—E* NAH AHE FEAT
= upgko g o] 4 9} (SiC whisker & 88
o] Frol ‘?—F 15—‘1:7‘_} FAAHE 7l jhge] dojd
A7 & 3u AR Aoz et gk )[8]
Fig, 2¢l modified compocasting off 2]8] A%
2R B &R AR o] viebut Slivk, dFulE
J1x) <o) Q= SIiC whisker 2] #EAe]-E o
Q=g A= e e agglomeration 2] Fej &
HEEhI e Aol Balr), ol 27 &3 A
SiC whisker o] -#-Z o} 23 Z2E-& AAAE =
A& Aojrl,

qAFNA £ AFGE E& A=z Al/SIC
whisker B3 8= whisker o] 3 7} A 8ol oF

9% FEg e ol Srhe] o] HojA mytE 4

e ArEin)gre) mEn FE-Euke] 43 FEot
wh2 7] odj-foll A EF-EL Iu7E 5 %/‘M}
BA b WAy ey wiFolc), § whisker o 3}
o] whx] ¢k-g 3ol = agglomeration 2] %_}/%1 o)
Hold], ol g B8 ol AR EBY

s Z7t& whisker 2]
a}pka) 74]"%*8*@% %) AbEEO] A4 g S ALY
o8 Qs Z1AH 43 7| A "k whehA
ol BAAE AT R FSl A F9I47]

7
w2 kA e) A FGE ol FdA] A

F

Ir

Fig. 2 Microstructure of Al/6 w/o SiC MMC.
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Table 2. Comparison of stiffness between

experimental and theoretical values

Experimental data Theoretical values

AlB06 TG 69 GPa

3 w/o AI/SIC 73 GPa 74.85 GPa
6 w/o AI/SIC 78 GPa 80.7 GPa
9 w/o Al/SIC 80 GPa 86.5 GPa
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(a) Propagation along interfaces between
interfacial compounds and matrix

(b) Propagation along ends of whiskers

Fig. 9 Fracture surface of AI/SiC MMC at

Fig. 7 Trends of crack propagation of Al/SiC high temperatures.

MMC.
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