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Fabrication of Aluminum Alloy Composites Reinforced with
SiC whisker and Al,0,-Si0, Short Fiber by Squeeze Casting

Sung-Kil Hong*, Jung-Yul Yun* and Jung-Chul Choi**
Abstract

SiC whisker and Al,0;-Si0O, short fiber reinforced AC8A, AC8B and AC8B(J) marix composites
were fabricated by squeeze casting method. Preform deformation, change of reinforcement volume-
fraction and formation of macro-segregation in two composites were investigated by using micro
Vickers hardness test, analysis of macro and micro structures with OM, SEM and EDAX. Al,0;-Si0,
short fiber preform manufactured with 5% SiO, binder in this study was considerably deformed and
cracked, nevertheless, the short fibers were distributed homogeneously in the composites. In SiC whisk-
er reinforced composites, on the other hand, preform deforming and cracking were not occurred, how-
ever, macro segregation zone formed along the infiltration routes by interface reaction during infiltra-
tion of molten metal into the preform was observed at center-low area in the composites. The decrease
of hardness in the macro segregation zone resulted from the depletion of S1 and Mg atoms.

Key words : SiC wihsker, Al,0;-Si0,, AC8A, ACS8B, squeeze casting, macro-segregation, interface re-
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Tabel 1. Chemical composition of AC8A, AC8B Al alloys.

Alloys Cu Si Mg Zn Fe Mn Ni Ti Pb Sn Cr Al
AC8A 1.29 | 14.0 | 1.15 | 0.00 | 0.08 | 0.01 | 1.19 | 0.00 | 0.01 | 0.00 | 0.00 | Bal
AC8B 249 | 11.05| 0.84 | 055 | 0.35 | 0.08 | 0.52 | 0.02 | 0.03 | 0.02 . 0.04 | Bal.
AC8BWJ) 298 { 992 | 1.18 | 0.01 | 0.16 -~ 1.08 - - - ~ Bal.
Table 2. Charateristics of Al,0;-Si0, short fiber and SiC whisker.
Characteristics ALO;-Si0, SiC whisker

Fiber diameter(um) 2~4 0.3~0.6

Ave. fiber length( m) <8000 5~15

Aspect ration <4000 10~40

Density(g/cm?) 2.73 3.20

Specific heat(Kcal/kg-C) 0.27 -

Tensile strength(GPa) — 14.0

Tensile modulus(GPa) — 400~700

C.TE.(x10°¢/C) — 5.0

Chemical AlO; : 48% S10; : <1.5wt%

Composition Si0; : 52% Ca, Fe, Co, Cr : <0.05wt%
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Fig. 1. Scanning electron micrographs of Al,0,;-SiO, short fiber cut for (a) 30min, (b) 60min, (¢) 75min and

(d) 90min.
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Fig. 2. Apparatus for manufacturing of Al,O;-SiO,
short fiber preform.
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Fig. 3. Schematic illustration of experimental equip-
ment for squeeze casting.
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Fig. 4. Macrostructures of (a) AlLLO;-510,/AC8A,
(b) Al,05-Si0,/AC8B, (¢) 20% and (d) 30
% SiCw/AC8B(J) composites fabricated by

squeeze casting.

Table 3. Actual volume fractions(% ) of ALO:-SiO,
short fiber and SiC whisker reinforce-
ments in the composites.

Composites V(%)
"~ ALO,-Si0,/AC8A 17.1
20% SiICw/AC8B(J) 22.3
30%S1Cw/AC8B(J) 31.1
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Fig. 5. Macrostructure(a), schematic illustration(b)
and (c) distribution of micro Vickers hard-
ness from ZoneA to ZoneB in the SiCw/

AC8B(J)
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Fig. 6. Scanning electron micrographs of (a) macro-segregated area(ZoneA) and (b) normal area(ZoneB) in

Fig. 5.
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Fig. 7. Results of composition analysis by EDAX
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showing decrease of Si and Mg content in
ZoneA compared to ZoneB.
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Fig. 8. Microstructures of the unreinforced matrix
alloys, (a) ACS8A, (b) AC8B, and (c) AC8B
(J). Many kinds of intermetallic compounds
are detected by EDAX analysis.
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Fig. 9. Scanning electron micrographs of Al,0Q,-Si0O,
short fiber reinforced (a) AC8A and (b)
AC8B composites, showing a homogeneous
distribution of reinforcement.
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hardness.



Jujo Vol. 17, No. 1

Journal of the Korean Foundrymen’s Society

el o] Hgo] 7Rk

=

—

4. 4

7t7 o] AgjE ALO,;-SiO.xAdF-¢F o]
T3+ SiIC whiskerE Zt7+ 7132123 ACS8A,
ACS8B AC8B(J) EgAQ5E HeictzwlS
Al 23k, Az=A] preforme] Wy Y 7}3ha) g
2, 2293 B |x\ehe) W] o
g WA dle] =2FAL Ea HEY Ay

=3 22 AEE dgnh

1) ALO:-SIO, =+ A5 o]&3t preformE-
LA Azl E3ANEE Az A3 ALOs-
SO wlmd FUSA LEstgou
preforme| = A W Fdo| WPl pre-
forme] Zx3Ate] @ FFHU}t. 2=t SiCw}
3} EZARY A5+ preforme Wdo] A<
HAsA] g3 ARES) HBE o)

2) SICw/AC8B(J) EBdAEES feidzo
2 Azd 75 preformylio Lete] YEAZ

1.
6]._..

)
=

o w}& macroAlo] WA on] A9
A7) 74 AAHES ‘—7]'3} A F7sh
.

3) SiCw/AC8B(J) E&z]8 2] macroXA <
HellA= preformell 8] LR AFA] 7}13}x) 2o
Hhgell 2)sted Si, Mge] Fxrl Asisliged
HEX ZHAastedd.

1

ra = ¢

Mo

[ 1] L Dutta and D. L. Bourell :
Mater., 38 (1990) 2041

[ 2] J. M. Papazian and P. N. Alder :
Trans. A., 21A (1990) 401~

[3] 453 A%she A
2 DAY, (1994)

[ 4] %X, KR ®E&E, 38 (1988) 658

[ 5] M. Vogelsang, R. J. Arsenault and R. M.

Acta Metall,

Metall.

)\].‘.1
LA = By

&7l A

| [13] st

(35)

Fisher : Metall. Trans. A, 17A (1986) 379

[ 6] T. Christman and S. Suresh . Acta Metall,
36 (1988) 1691

[ 7] R. J. Arsenault and S. B. Wu :
Eng., 96 (1987) 77

[ 8 ]~G. E. Beltz and J. R. Rice : Acta Metall,
Mater., 40 (1992) S321

[ 9] C. Voituriez and 1. W. Hall
26 (1991) 4241

[10] 4R, t B3 . BLE, 41 (1991) 778

[11] ERfgak, HbEx (@M, 75 (1989)
1790

[12] #ttE, FIEGE, WEEZ 428, 43
(1993) 82

FIEHE, WEEZZ . EERE, 43
(1993) 328

(141 FH90, wBE, I, NG BEE, 43 (1993)
403

[15] FHEE, E AR - K&/, 43 (1993) 152

[16] &9, HAA, FA4Z  F=, 15 (1995)
368

[17] t8&R, & BERS, thaEs @ 7=, 12 (1992)
458

[18] TW. Clyne and J. F. Mason . Metall.
Trans. A, 18A (1987) 1519

[19] A. Mortensen and J. A. Cornie . Metall.
Trans. A, 18A (1987) 1160

[20] iBKFE . BLMRK, 38 (1987) 740

Mater. Sci.

. Mater. Sci.,

[21] Bl - BREBEGHIEHGREE, 21
(1991) 59

[22] 28x), WA, o7, F59  Fx, 12
(1992) 464

[23] AAY, $71=5, AL Fx, 15 (1995)
566

[24] $i%3, FIRWER, MEEE, TIRE, #BH
- 3 HARERBEsE, 60 (1996) 218
[(25] 34A, 5%, HAPA ! KBEEBEL,
34 (1996) 1644



