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Mechanical Properties of SiCp/AC8A Composites
Fabricated by Pressureless Metal Infiltration Process

1. D. Kim", S. W. Koh™and H. J. Kim™~

ABSTRACT

The effect of size of SiC particles and additive Mg content on the mechanical properties and wear
characteristics were investigated for the SiCp/AC8A composites fabricated by pressureless infiltration process.
Results showed that the hardness and the bending strength increased with decreasing the size of SiC particle.
By increasing the Mg content the hardness of SiCp/AC8A composites increased due to the hard reaction
products, however the bending strength decreased by formation of coarse precipitates and high porosity level.
The SiCp/AC8A composites exhibited about 6 times higher wear resistance compared with AC8A alloy at high
sliding velocity and as increasing the particle size, wear resistance was improved. The major wear mechanism
of SiCp/AC8A composites exhibited the abrasive wear at low to high sliding velocity whereas AC8A alloy
showed adhesive and melt wear at high sliding velocity.
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Table 1 Chemical composition of AC8A alloy
Elements Cu Si Mg Ni Al
wt% 110 11.33 1.07 1.20 Bal.
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Fig. 1 Schematic illustration of wear test.
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Optical micrographs of SiCp/AC8A composite with
various particie sizes : (a) 100/, (b} 38/m and (c)
26/m SiC particle reinforced composite.

Table 2 Mechanical properties of AC8A alloy and SiCp/ACSA

composites

Mean

X Particle Hv g, E, £/
Materials .

Size (MPa) | (GPa) | (%)

(gem)
ACSA - 111.8 3751 189 423
AC8A-T6 - 1247 4515 214 461
SiCp/AC8A 38 157.8 3350 271 1.23
SiCp/AC8A-T6 38 186.8 4008 294 1.30

HolA Mgz Si7h AW 7)Ao AA HAF
g4 w3 AU TN HE A YEE 1S ¢
Atk whebd JEA A VERG Mg Si ® A4 o
w3t 3R EAF=AE XRDE FA18k9 Fig 40 4
Ebivh 7120 Mgol Aokl wkgol od) AldelA
MgN 7t A E A e, dgdel %% AlgE 3 SiCYt
kol AZAel FAAEO £§ AlFFOl SiC YA Alol=
AFE = A2 Mgo] AIgHEe EuddEy Addyxg
g~ Wak ofyel ol2i gt Me-NE g Ee] AR xHAZ

Byl

A dEg 3y wWFolth wek whSAdo] 7E Mgol 7
A Sigk WhSEte) MgSizt A3, 14]S]oi e, Aav)
229k 879 B0l L FANAFTE M2 HPo) 9
# A27EA%Y inssitu B HEEta AINo) BA[151BS ¢
£ oy XRDY #AE7F wimA 2A Jepd Aoz v
of Y2 P Ao A7} AL

3.2 7| ME

3.21 Mg Xuzel st
Table 2= 71AAME ACSATEFS 7IA N ois
3wt%e Mgzt SICYAY EFED AFAA Az
SICP/ACSAETAMEY Ax 2 38748 < 7|4 A
A9 AFRE Vet B8 dxe SicyAtel #
Zholl ol# Z| A Ao vl oF 40%2] F7FE Holil Yo
v AEey A2 1A AR HE o Atsle Ao
vebstch 2389 dAde AR Aty 9z #Hok
s Q4 2 bEA s wEgol Askd Aol YA
FEEGANEY 7T Ut Al wE E§A
B 7Y @334+ z}o ol o8 77 vz
Wstel o]2 AF VXA £MEE T4 g A FEAY
o229 FFA" 7Ydgn & F
nEd gsidel Rugg, 9
E Z7te mel 2z AEs F4ds AoE
Hol Aok zeg dA7HE 2578 gY2 e AE

o2

£ ox )
v ooy 2



H1S% M3 W% 2002, 6 i os AxF SiCp/ACSA BN NAH 44 5
, Ca
1600 sc
AN
1400 4 Mg N
v Mg Si
1200
7 |
\8/1000 o
z i
é 800-
g :
E Lo
400- } I .
P LNICIE e
AN b
ku W L T L——«LMJ d\.—..-_.k.‘w\_)
“© LY 00 120
20 (deg)
(@) Fig. 4 XRD analysis of SiCp/AC8A composite fabricated at
700 for 3h.
‘00 T T T T T T
] -5 N ]
= 80 g 3 500 250
=) | —e&— Bending strength .
= B 1 — | —a— Hv | =
c g aso | L
() £ -4 200
= w0 . = s . 2
~ =  ao00} }——/} =
£ 1 =g —_— o B
n I 3 i 150 5
o a0 Mg {7 @ 3s50f pid
8 [=> -— O
E £ \ 100 B
— = 300} =
ey - o
204 ==} - S
] ] zs0 | 1%° =
o — T —— . 200 . N . N °
1a.aan 13.920 13,910 2 4 G B 10
. iti o,
Distance (mm) Mg addition (w1%)

(b)

Fig. 3 (a) SEM micrograph and (b) EPMA line profiles
between SiC particle and AC8A matrix for
SiCp/AC8A composite.
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Fig. § Variation of bending strength and hardness of SiCp/
AC8BA composites with increase of additive amount of
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Fig. 6 Variation of bending strength and hardness
ACS8A composites with varying particle size.
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Fig. 7 SEM fractographs of AC8A alloy and SiCp/
AC8Acomposites : (a) AC8A alloy, (b) SiCp/
AC8Acomposite (average particle size of 100:m),
(€) SiCp/ACBA composite (average particle size
of 38¢m).
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Fig. 8 Variation of specific wear loss of AC8A alloy and SiC
p/AC8A composites as a function of sliding speed.
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