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Abstract

Al/SiC/ALLO; hybrid composites are fabricated by squeeze infiltration method. From the
microstructure of Al/SiC/AlLO; hybid composites fabricated by squeeze infiltration method,
uniform distribution of reinforcements and good bondings are found. Hardness value of Al/SiC/
Al O; hybrid composites increases linearly with the volume fraction of reinforcement because SiC
whisker and Al,O; fiber have an outstanding hardness. Optimal aging conditions are obtained by
examining the hardness of Al/SiC/Al,O; hybrid composites with different aging time. Tensile
properties such as Young’s modulus and ultimate tensile strength are improved up to 30% and
40% by the addition of reinforcements, respectively. Failure mode of Al/SiC/Al,O; hybrid
composites is ductile on microstructural level. Through the abrasive wear test and wear surface
analysis, wear behaviour and mechanism of 6061 aluminum and Al/SiC/Al,O; hybrid composites
are characterized under various testing conditions. The addition of SiC whisker to Al/AlLQO;
composites gives rise to improvement of the wear resistance. The wear resistance of Al/SiC/Al
205 hybrid composites is superior to that of Al/SiC composites. The wear mechanism of aluminum
alloy is mainly abrasive wear at low speed range and adhesive and melt wear at high speed range.
In contrast, that of Al/SiC/AlLO; hybrid composites is abrasive wear at all speed range, but severe
wear when counter material is stainless steel. As the testing temperature increases, wear loss of
aluminum alloy decreases because the matrix is getting more ductile, but that of Al/SiC/AlLQO;
hybrid composites is hardly varied. Qil lubricant is more effective to reduce the wear loss of
aluminum alloy and Al/SiC/Al;O; hybrid composites at high speed range.

SR 2 F45EBgA8E w4, ¥3E 5

1. 2 3 AL JAA AAo] f4-3ta, 7|EY FEAE

Az7lEe A= €T 4 e A o,

T TgEaaE AR g AEAF Akl e Z)AIFE FEol4ky _%-94 o A 2N

* A3, ASAFA dAHAA 234 FAY Aol = 9ok &3], dFolE
e A, 2IFAAG S AT 55T F33 WAHS 2 gled, A




Al/SIC/ALO, %A 2.9 71AH 44 o opd &4

rkeo] Esbdelold 1 S84 Hehsln 9
o0 236 Az A4 $8o Joid, 33
2o delEdez s 2 $4 Jdol AR
BE AL A B FAESH 2e $%7179
SPEEe A, A Ao dsel shesl
BAA s, o)k, AAAREY 49 BEE §
Sohe T2 929 bt Gek
F4APARL Azl AeAA Yot
2 EE AR 471 ¥ F71 4% bine
der) & A5k L€ fv] 43 preform) =
it 2 2% 49 Aueld A7 =
¢ gasezd Azdt Wyl sﬂxnvw 7
A9 FAZAN AL B AT 44
o A el ggAe $53 5%, 2
. $98 AA349 AFARS S 5
3 AFOS el g 2R P4
74174 4ol BY AT, @ 1A 1A A

-0,
ot
R
ofo

hgel B 7Ol AAdm, sIGEHHY F
A71&E ol&dd F45EANER T4 GH o
oAl A H2EL A 7G5l YA

AF7A FEEFAEY Z1AH Ado #g @
L A7 FPsoH go, olEY ATAH
of o3t FEH} ARAEE BAAY] At w
g} gAEY, A4 FAd4L dA438) Fasle
74ekE HoiFa Qloh

e A e Az 7 AH A4
of g =EE Wol WEEoH, wiEd #He
AT+ HE5F Aotk AFARAY dFelA, &
SulEdFel A=t g2 AgugAs Hsts
A}, @ 1219 w4 (graphite), X (mica) 59 ¥
nE AE7F % BAANE A/FEPoz g
v Ayo] gkAbdo] LMEE AT Azl R A
Aol w2 WeldAe)] 23 Aolx, FTAE vl
of & 4" Rra{ YAvE b Ex3
o &8 A4& 7] HEez 145 Hosking
0931 Rana & ®7Ale] z7]7} =lde] g
e Fgo] B3 AFE F3 WHwbEAol BA
Ao HF 279} kol wldE, FH mpEF=
dstepdete AES WS ASAA, =HEAE
o ejA A HAxrd Hefo] JFe 49
Fed=lxl ¢¢m 9t} Bhansali @2 Al/ ALO,
E3Atg el WutHAle] Al/SiICEFARETE #Hof
e, olt Al/ALOERAEE 43 AHS
742} Al/ SiCE-3a) 8+ SiCY A (particle) 9

2499

Fulgda ZAALelole #HFd Al (brittle
interface) o] ZA)3}l7] wjF o2 wIF3lgch ulyg
o, SiCsixte] & AH=wfell Al/SiCEgA57}
ZF v 2 detdAE sHlcE 97 AgE gl
@ Long 5®& Al/SICHEAZ shdA%
o gloid, SICH 2 (whisker)o] dge ¥ 7
=5} Ha7 A9 2 Weldgez g Hih)
g9 vutdA FAao} a7t FFAE o
A Tdd FEE o|FAE] Sigdate] mluzA
(slip)& =tolgo 2y midof it AIAE ¥
FA He Aoz 4L el Hol Al/
SiC, Al / Al,Os, Al/ SIiC/ ALO;s(hybrid) & A7}
SgARe ohdAFel BY AFoIA 25 SIC
Hasdr ALORAFEG Wnled e F4A71E
o) Z#Ae)u], Z&E )8 (hybrid composites)
o dupae) Al/SiCazt Holvbhe @773
£ gEye o

E dFeAE kAo z A=z Al/SIC/
ALOEgA g 71414 AL ZAbsta, FAA
Aol 58 chEds BEE Foel WFoly

$gAze] bR ATl dstel Fristl
=,
2. AE Y
21 AEES ¥ HE
2 AFolA AUSIC/ALOS YA ES A =¥

e AHeE AERE NAANER 6061%F0|FS
AALERa, 2AAEE SiCi A7 “Tokawhis-
ker” (TEXTRON Specialty Material Co.) &% “Saf-
fil” (RF grade, ICI Co.) &%Fmlv} wtAAFE AL&3)
Ak 2N AL otef Table 154 Zof,
7FhEA A FEEEAEY ARE A4

FAE vlg] Azslojof shed AulAdAA Az
A g3 2,

549 silica binderg 95: 59 Hegu| gz &
e &, 2 FAE AT st A
e mubrlel €23 97 L5z 5EEql wdkd
e, AFE 30~40mmHge g AA3A §3
3 FHo] AALuAR HZE FEAA HA 9

em, Fol 2cme] ol AFAE AzAch, o F

400 A7) 2ol4 1475 A=A,
F4EPANES A2t AGEYYLE Folgle

W, RAE AzgHe e poh Az



2500

dFulE ERI CdAPAE AL(N)F 719
A712oA T0CR dA g e, o« UdFuF
o] Fdol 4&se AL UAHI] i ol
A& F9el coatingslfich, 2¥F 450CE 7tEd
F3o] 4913l 50ton f-gtZ @l 204 25 MPag
ez oF 120253t 7HHE-A st AHP] o
F(AE;9cm, Fol|;2~3cm)E AFdH, o]
o A zA] Zhgtell o8 AFEE AA}Z, 3714
&g ZoldtA 37| st FY s} HAA}o)
o 0.3mm¢] FAE F3i=h

Azd BdAaEs TezA, ZF 540ColA 44171
LA 3hA 2] — 4§ — 180Tl A 3A17HEL AIEA
g —FYoleAe dAg] sdch dAHARFT
ABAB AL A GA 7] E 239 AEA]Y
7] (Rockwell Hardness Tester, SHIMADZU Co.) &
o] &3t HaAxs veltE ko2 dgid,

F4EgA 59 Az Fde]AE AHE35}
o ¥RAEe $¥E BAsAt sghidged o
& uAle £EA%E dolir] st spghuE
of 3 ek} 423 wieke] ¥H G ZF 5’4’%
s, Folwskel vl BAle ¥2 AL
olsl7l #dte wWwoezde 2mm, 10mm, 18
mmz| Y e} FLE M3l wAAEY 2E2E &
ol3kgich

YET - A9 A4

22 ZAx ¥ AFAMY

Ao Axt 234 7497 (Rockwell Hard
ness Tester, SHIMADZU Co.) & Al&3lo o2
o] W2 HA5wdE Bscalex "‘24%]-9357_ A
o AEzAL F37] 3 AaAz e HeR
ek

AAAIHL k534197 (UTM, SHIMADZU
Co)ollA  0.5mm/ming} & 4o (displacement
control) 2. 3}t AAAHL 7ibutdfel] 43
35§ Fig 13 Zo| 7|A7I¥3gex, HYES
e 0}7] At 2eHAANANE AAY FAF
off F2stgict, AAAY ¥ dddd & FAE] A
3o} A}z zbaiw) 4 (SEM, HITACHI Model No.
S-570) & Ah&-3h=t

23 olgAME

oA g Fig 29 22 Addaty =1dA)g
71 (Unversal Wear Testing Machine, TOKYO
TESTING MACHINE MFG Co.) & A}-&3}4t},
o] Ald7lE AFdF, =EAL, =ld4= Fo
o] =] lojol o] AHH =A=e, A2
9 2 297l A AU A Y 4 29
713tell A 8] A o] 7hg3tet, mpHAlHL wlHAlY
9 27t A3t 50 mmXx20 mmX6mmée

Table 1 Specifications of SiC whisker and Al,Q; fiber(%29

Meterial Composition Density Diameter Length
(wt%) (g/cm’) (pm) (pm)
Al,0, AlLO; 1 96-97 3.3 1.5-6.6* 3-110*
(Saffil RF Si0; : 3-4 Av. 35 70
Crade)
SiC SiC: 100 3.2 0.3-0.6* 5-15*
(Tokawhisker) Av. 0.45 8.4
Meterial Aspect ratio Tensile Young’s Use temp.
Strength Modulus stability to
(/9 (GPa) (GPa) ()
AlO, 4-38* 2.0 310 1600
Av. l 20
SiC 10-25* 3-14 400-700 1600
av. | 15 (inair)
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Fig. 2 Photograph of the abrasive wear tester
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Fig. 9 Wear surfaces of 6061 Al alloy(a, ¢, e) and Al/ SiC/Al,O; hybrid composites (b,
d, f) with various sliding distance; (a), (b) at 20 m, (c), (d) at 60 m, (e), (f) at
100 m; Final load; 3.2 kgf, Sliding speed ; 0.08 m/s, Counter material ; SCM 4
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