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Microstructure and Tensile Properties of SiC
Particulate Reinforced A356 Al Matrix Composite

Nam-Su Kim, Kyung-Mox Cho and Ik-Min Park

ABSTRACT

In this study, an attempt has been made to modify the microstructure of a stir cast A356
A1/15 vol% SiCp composite. The solidification microstructure of the stir cast A1/SiCp composite
revealed that reinforcing SiC particles are segregated to the interdendritic regions caused by
particle pushing. The modified microstructure of the A356 A1/SiCp composite which was remelted
and squeeze cast revealed a more homogeneous distribution of SiC particles. As a result, the
vield and tensile strengths of the squeeze cast composite were improved. A356 A1/SiCp composite
and A356 Al alloy were aged to investigate the difference in aging behavior and its effects on
tensile properties. Peak aging time was 12 and 24 hours for the composite and the unrein-
forced A356 Al alloy respectively, and so accelerated aging was observed in the composite.
The macrohardness (HRB) of the composite was measured higher than that of the A356 Al
alloy, while the microhardness(Hv) of the matrix region of the composite was lower than that
of the A356 Al alloy at peak aging. It results from the depletion of Mg in the matrix of the
composite, and thus less amount of aging precipitations in the matrix. Therefore the aging
effect on tensile strength was more pronounced in the unreinforced A356 Al alloy than in the
A356 A1/SiCp composite.
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A356 Al 71X SRS E3tovh, vlaAE(Hy) $42% B4R A154714] 2] AEE A356

Al 71AgFR @A vl ole

EAES Az BAEEA Mge] ZEA/71A] Abaa

H SE AA T2 AL §57|A] ¢4 Mge] ZgE o] Al AN EE] 255 A= Wies
FEEAS. w2 dATEH wAe AEAE E3hs SPAE Brhe A6 Al JIXFHEIA

o5 F2H8] el

1. A Z

57 ERAEE PR At B AR 7
SAE FE7IR el BAsle] vzke 9 w3 &
A Bak oplel UimpEAl, JleA, SAUIEA,
B EA Fo] $ple] ek A2 A e s
ek HZelE ohdRt M1XFS 2 A At
Az7lee] wde] HAsle] P97, HEA, AA
7171 R HAAE B 5 4F A EoklA] F57)
E3A 2] /i A 45} o] RX 2 Q. $47)
EgAEE St 9523 BA4L 947 st
el AR 9 DAFE 2 e g
717F & BolEH S olfsle] £ Aalksle] &
ok Zehd ATele dAt SRS AU 2257
EHAEE FRYPR A Azt 7)ee] &
BE3 gtk F2 RS F47) B3gs V)

29 Az R FFTHE 8T A4k A A

HjElE FAlel 7Aool vl fale] Fol
As de1-51. F2 F47) ZFPAE F SiC
2743 2F0lE V1A s (AY/SICp) =
piston, brake rotors, Cylinder sleeves % drive
shaft 59| AFgat ¥Fo 2 g3y} Zd=Ea 9l
oH6-81.

AES FHode F2 F97) ERREEe 94
st P (stir-casting) 22 A =% DURAL-
CANARS] A356 A1/SiCp EFA4E7) qled], °] &
A EE SIC A3l A4 DFos U
i particle pushing dAbe] 98l 274 2283
EF w7IjE Azue)l=R SiC e} XES
Atel9] Al void 52l FRAT] BAst] 7|A A
EA49 At FAA] =2 oleh £ dTelxe o
Ak e 2 A3 A6 Al-SiCp BIAEE

squeeze casting2 & AFzste] nlA|z3e] f4e
AEsta mAzAe] AFEAe) vlAE e =
A S, B47) 2R 7 A DB Aujshe
AREA FHAL Z7), 94, BE D 7]A/73
Ad o] Fad WA} Hol gort, Badd 7
s Bk F47) BYA RS AL BE7)X 8 BAE
AASAe) AR A nAL F28 dxbold
[9,10]. w=}x A356 A1/SiCp BFA8E Algd
ALE AN FEAXY ARATE B4 24
slo] 2ksaAd B AR AN FE7)H 9] B4
WEsl Bl dAsAd) nAE dge =4

shlct.

=

e

b

2. 23

£ AFeA A9 ABE 15v01% SiC YAE
A1(A1-7.2 Si—0.35 Mg-0.2 Cu—-0.1 Mn-0.2
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Fig. 1. Optical microstructure of (a) stir-cast A356
A1/8iCp, (b) squeeze cast A356 A1/SiCp,
(c) A356 A1 alloy.
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Fig. 2. Variation of hardness as a function of
aging time for SiCp reinforced and un-
reinforced A356 A1 alloy.
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BAAS7E Ads] FU1slnk. 28 45 squeeze
cast § A356 A1/SiCp A8, A4 3k Fxg
A356 A1/SiCp B¥AE, A356 Al 7A=Y as

cast Al B AlEdHz] Fo AAEMHS AT
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Fig.4. Tensile properties of squeeze cast A356 A1/
SiCp, Stir-cast A356 A1/SiCp and A356
A1 alloy in as cast and T6 aged conditions,
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Fig.5. SEM fractographs of squeeze cast A356 A1/SiCp in (a) as cast (b) as cast (¢c) T6 aged ; stir-
cast A356 A1/SiCp in (d) T6 aged conditions,
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