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ABSTRACT

To fabricate the ceramic/metal(S1IC/Al alloy) composite, SiIC preform was prepared by Pressureless Powder
Packing Forming Method and 6061 Al alloy was infiltrated mto the preform. Uniform compact having an av-
erage pore size of 10 pwm and narrow pore size distribution was prepared. Phenolic resin solution{40 wt%)
was penetrated nto the SiIC compact, and then the compact was preheated at the temperature of 1200°C. The
pore size distribution and the microstructure of the preform were not changed by preheating. An uniform mi-
crostructure without any crack m the preform was obtained in SiC-Al alloy composite. The infiltration of 6061
Al alloy mto the prefarm began at the temperature of 1300°C and the amount of nfiltration ncreased n pro-
portion to the infiltration temperature and the soaking time. The increasement rate of the infiltration amount
decreased after 3 h As a reqult of the infiltration at 1400°C for 4 b, Al 2lloy was well distmbuted m the -
terparticle channels and the relative density of the composite was above 98%. The strength and the fracture
toughness of the composite were 303 MPa and 21.65 MPam™, respectively.
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Table 1. Chemical Composition of Starting Materials
(a} SIC (wt%)
SiC C Si0), Fe
98.5 0.1 1.0 0.2
{h} 6061 Aluminum Alloy {widh)
Si Fe Cu Mn Mg Cr Zn Ti Others Aluminum
0.4-0.8 0.7 0.15-0.4 0.15 0.8-1.2 0.04-0.30 0.25 0.15 .15 Remainder
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Fig. 1. The variation of packing density with the par-
ticle size SiC

2e] DFYA 40 pme] SiCA Hhate] 55%2) Ay
FAUSE Ak B YA Do)} Aol 34

s Agtee 3le UA 297 Hold4s ‘”ZPP
& Van der Waals forced] 2% &332 Zrlz 1%

of 27k 7|AA A} YAt SHEe 31&]»\1?]%1
F3 wjfeoletm Azt

SiICHEAE Az3r| Hul FRAEE Falo| 23
9] 2HUEE VEPE 40 um SiC P42 Boof &
ysted 71A1E] AEE 7}6L % ol xo] §rlARAE 2
A HE AFA A, BEste T B 24 f‘éﬁéﬂé
2 ol&air) 2% ﬂix}ﬁrﬂ #ga] gL SICF
4ot gl $rdn, AEAE AT vwg i%%
ARAE00+05 MPa) 8 BATh 23A 499 T
7b o EeEaa WRe) 2949 Hfses =
;}Q}L} BT = l-}-zs}t,} il 2 @ﬁl‘zﬂ _Q_o_]_q] =

=7t 29 493 7kl A BEEs BadEn

AEA FH ZF 117} Fjo g B3 =9 pre-

formA =8 2|3k 231 T3 TH ol o L o) 4 glc},

ol & malald YA 30 winexe #e £ £9
A 2 Alg-shcl

mlo

Fig, 29] {(a), (b= Iz} 2719 BY 2xde g 4
Bk SICH A A9} 200°CAA 141 SA B AlH e W
AR Alglolt), dAZY R HErAle d8
Lx= [50°CYlm & o iEit} i =2 2x9
200°Cell A 1417 EA42]ebH HlsAe) A5 gon
SICY A AFEE S A /W 2A4 e ZAErt =7
Hrt, dAeslR) ge Ao SiCy A Alelel #HE
A7t gk 2% o] 71 glov(Fig. 2 (a)), €A% A

J45

Fig. 2. SEM pholographs of SiIC green hody and pre-
form. (a) before curing (b) after curmg (at
200°C) (¢) preform preheated at 1200°C.
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Fig. 4. Optical
posites infiltrated at 1300°C. {a) infiltrated into
green body (b) infiltrated into preform.
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Fig. 5. The porosity of S1C-Al allay composites with
temperature and soaking time.
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6. Optical microscope images of SIC-Al alloy composites.
(a) 1300°C-4 hr (h) 1350°C-4 hir (c) 1400°C-1 hr (d) 1400°C-2 hr (e) 1400-3 hr {f) 1400°C-4 hr
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Table 2. Properties of $i1C-6061 Al Alloy Composite
Infiltrated at 1400°C for 4 hrs
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