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A Study on Microstructures and Mechanical Properties of A356/coated
SiC Composites Fabricated by Squeeze Casting

Kyung-Ku Lee and Doh-Jae Lee

Abstract

Influence of interfacial structure between matrix and particle in A356/coated SiC composite fabri-
cated by squeeze casting method was studied. Experimental variables are types of coated metaliic film
on SiIC particles such as Cu, Ni-P, and applied pressure for squeeze casting. It was found that coating
treatment on SiC particles improves the wetting of liquid A356 alloy on SiC particles. SiC particle dis-
tribution 1s very homogeneous in A356 matrix alloy which is fabricated by squeeze casting. Analysing
the surface morphology of fractured A356/coated SiC, it was concluded that metallic thin film by coat-
ing treatment on SIC particle improves the interfacial bonding between particle and matrix, and so
does on mechanical properties such as tensile strength. However, there was on significant difference in
hardness between those composite made of as-received SiC particle and coated SiC particle.
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Photo 1. SEM microstructure of (a) as-received
SiC, (b) Cu coated SIC and (¢) Ni-P
coated S1C. All specimens were heat-
treated at 650°C for 30min.
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Fig. 1. XRD result of SiC particle. (a) as-received
SiC, (b) Cu coated SiC, (c¢) Ni-P coated SiC.
All specimens were heat-treated at 650°C

for 30min 1n vacuum.
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Fig. 2. Temperature variation of the specimen dur-

Ing squeeze casting.
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Photo 2. Change in optical micrographs of specimen made from SiC-preform and A356 melt. Preform was pre-
heated at 350C and A356 was melted at 600°C. (a, ¢) A356-51C. (b, d) A356-Cu coated SiC.
(e) A356-NiP coated SiC. (f) A356.
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Photo 3. SEM microstructure and EPMA analysis of A356-20wt%SiC composite made from (a) A356-Cu
coated SiC and (b) A356-NiP coated SiC. Preform was pre-heated at 400°C and A356 was melted at
650°C.
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Photo 4. 5EM microstructure of A356-20wt% Cu
coated SiC. The specimen was heat-treat-
ed at 500°C for 720min in vacuum.

34 4T AH
Fig. 3&
=As =
A 54
Zloltt.

ARG

(@]

SERER
71 A]

Yol r 7] m A~ 7d = Al (Wilson
mh) 2 8hF 20gol A bsecEot B ow, AN
of HWrHQl H=7ke dolr7) ¢s5te] Rock-
well hardness tester, 1/8” steel ball2 o] &35}

149
/ 1
130+ %
g 120
T
% 1101
8
=
2 1004 —
[
;o e
ry
2 g0 Al-NiP coated SiC
o ——
§ 704 Al-Cu coated SiC
60~.
0 20 30 50

SiICwt%

Fig. 3. The variation of microvickers hardness of
A356-S1C composite.



Squeeze Casting*oll o] & & 2¥ A356/coated SICE-FR| &2 M A 223} 7)4H EA o) B3 AF— 0| A F,

ol =AY

o2
<

Fig. 4o vehiigieh. 1olA
| SICHRS FANL FAUE
AEFHS Z7he Yo, ol
e RAAE AL SICRAT
AYsz AN} ZAEEA A

G, MR AZA 1A Do

A 4: Holo] o WYWE =
slgode g

N
o :ff —
h R
N

2
004‘

mlo

1z
£

2
X
i)

P mlo_\-;t

o N B e e
5t o

D)

ox P o
T

E—CH"-‘

o
tlo

o
2
1

Eﬂ/ﬂ :f-.d“:.tﬂ-u‘!-_,,]. 7]7(]7}_4 }J-
gro] 714 Yz SAtE X AW
e xdode ddyn, Photo
Ebd ulol o] AW &A=
%%“%}_L#’a‘% 71219} etEs
HAG9].

o px ool o Kop o2 N oo o 2ol
X B M oY B orfo

=2
R
)

ogt oy

oX, P -
-
T
ol

Ol
—-I—l
£

u—
ju—
o

8

ALSIC
—

Al-Cucoated SiC

——

Al-NiPcoated SiC

Hardness(HRB)

70..
60 -
50_.
40 T T T T
0 10 20 30 50
SiCwt%

Fig. 4. The variation of Rockwell hardness of A356-
SiC composite.

35 LT
Fig. 5 (a)= Adu|4dJA 9] dgd&
8o 258 650CE #Aste L8z
B A zT Ade] F&ute 5B A3
=2 el AHolt) SiCY Rl =
gl wet I =T ForEd e
& ARt Ni-Pg F8g 399 ?l?’z} 327}
‘1"5&5}. agoA CuE
S50 WE JARF =Y Fol UEhA dar
A=t ol AR AXxFAHY S1LET7 mE
7] o B=o] 712 = &A3] A

= 1.

&
)
H C

l

To] F&u

(58)

Photo 5. SEM fractograph of A356-20wt SiC com-
posite. (a) A356-SiC. (b) A356-Cu coat-
ed SIC. (¢) A356-NiP coated SiC. All
specimens were heat-treated at 500°C for

720min 1n vacuum.
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Fig. 5. Plot of ultimate tensile strength of A356-
20wt %SIC composite. (a) Preform pre-
heated temperature of 400°C, melt tempera-

ture of 650°C(A), (b) Heat-treated at 500
T for 750min.( @)
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