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Abstract The microstructure and mechanical property of hot-pressed Al,0,/Cu composites with a different
temperature for atmosphere changing from H, to Ar have been studied. When atmosphere-changed from H, to Ar
gas at 1450°C, the hot-pressed composite was characterized by inhomogeneous microstructure and low fracture
strength. On the contrary, when atmosphere-changed at low temperature of 1100°C, the composite showed more
homogeneous microstructure, higher fracture strength and smaller deviation in strength. Based on the thermo-
dynamic consideration and microstructural analysis, it was interpreted that the Cu wetting behavior relating to the
formation of CuAlQ, is probably responsible for strong dependence of microstructure on atmosphere changing
temperature. The reason for a strong sensitivity of fracture strength and especially of its deviation to atmosphere
changing temperature was explained by the microstructural inhomogeneity and by the role of CuAlO, phase on

the interfacial bonding strength.

Keywords :

LM B
B3k e 3Ae e4p3t AR} ulwsle] A
2 gl oA XA FAE 7AH B
eEfliE AMEE AT £ Qvle HolA w2 3

o] Bige] HAL . WFEAQ ofi=, ule)zER
B Z719] = zh= AL, 7IRAN] 44 vhen)
8 =271¢] SiICE 4l 2 Al BAAZL ALOY
SiC VB3 8A19] 7¢olet. 428 ALOJ} <
350 MPa®] S EE Zh=d] u]s|, o]=jgt vhxE-
FARE 1300°CY) DA S F8lo) < 1500 MPa
AHre] 7S vepd B ohe} sl E £
3k ALO@I BIskd oF 40% 271 7he VehAch

e EdAE FA el Zixste] HIole F

421

Nanocomposites, Sintering atmosphere, Microstructure, Mechanical properties

Zro] Babel A2 ief /2 Mae) Alze]
3 A7 AU ALOYW?, ALONIY 2
ALO,/Ni-Co” 59 Ve B3R A7 AlgH o= A
ZHS. WA A ALO; VBB 1

GPa o|49] & 73=9} Zvld w=]9A Z+He e}
e, B3] =) Ni B2 Ni-Co AL Arish

A%, R AsbRe 7144 549 @A 55
g 27 |AH BEAS HojFo] A28 715A AR

PSS Qe aeht AgkA g
BB E ALOY/W A g 45t
e 2 == ALO/NIHF HAE Alzp] 7]
2] dubEgl AALx o] §AHE e FEE
el Ashe] A F o giet

Aol B QTOFE 2ATH F Al A4



422 R e K

22 EAEe VB e wMEA Aol 53}
of ZIAAHS R ALOE, FAMFC R A Gl
o] dubalel ALOS) 71t (¢F 1450°C)
Aoz EAsle F4¢ CuE (83 1084°C) AlE)s)e]
Az g BgAEL vz 7)A4] B4 B
310}, YEHTLS ALOS} CuO %=+ Cu-nitrate
2 Asled hot press HollM x2S $I8le] &
27t BT F AEI) Addle ofl2EsIrE
Helsle] 248 B3E vixar)e] Cu AP}
sl akg Q) V=B Re nlHE B
4E BoiFglem 7A1R SAde] A dHES &
&+ dslet 22d ALOSH Cues 2E RN F
420] Fefell ael CuAlo, 59 vl RhEAtol
ARE 2T 9P, £ g o} 2AE 2%
ANZE AHgshe £ Ald Al E 29171 W] 4
4 kol wet oleidt HhEAe Aol sHed
22 &3 53] CuAlo ¥ #2 Hbg
ALOC] HE Cu®] F67H W37 Al
Cu AmoiM e} Hgrlmol dfe F7] wfF-l
27AA 8] i zA 2 71AH EX ARt 9
ulA Ao spdslcho,
webr] wkgake) gAgat i
27Ad EgARe 7|44 A
AL 27] Wil 87EE 548 153 el
gz AxE SeiMe 2AESI7E 2AEA 0 v)
HzAe] wXje ofdks AP oF BAERe o]
STEH. 2 QToME fhels of2irlE el
SAPS7] HEAREE AR AR ALOY
Cu B3R 8e] miMz2] wslel aaj7}ee] vx]:=
3ol 3] Bt w3t a7 VAA &
e e Cuddal A ALO, veERRe] Al
of Bagt e AAXTE AAslLA B}

©

—~

A

-

P

o!
jiih
oM

ox
2 orlo

je

o W
o\

v

o
il

o3

H e

2. Al

ot

o-ALOJ(FE 99.95%, Y= 0.2um, Sumitomo
Chemical Co., Japan)®} CuOEE 99.9%, U= 1-
2 um, High Purity Chemetals Lab., Japan)g 3
THE ARl 2 Fe] HFExAel 5 vol% Cu-
ALOYL H =5 AAkste] Agksllrt. ALO/CuO
12 polyethylene pots ARE3ld %9 ALO,
20 g go) WAl 20417 F 400 T

Journal of Korean Powder Metallurgy Institute

2B Azs)el. Az B 2YE 7l 3
e EAAE A $lgke] 2447 F2F ALO
22 o)43le] AAAUR 3ot

Fr3gA S Sodcte] (graphite die)l] ol e
7K 7 (hot press) Wl g F gk |
2ARNE P33T ALO/CuO FFA A ALOY
Cuze] Ay dAe] &% 350°CA 302 &
ob A B9i7] HellA SPsldnt. A& FaEe
715 A48 100C/ming] 52 53 F, 2zt
1000, 1100, 1200 E 1450°Col|A AZAF-$]7]E o}
23712505 ppm E5-E Ak O WAl
AL 1450°CellM 30 MPa®] oz 1Al7HERE
slolet. ZIsh 228 AHMES 2 HelE G
dxFA 3xAe] 3Tmm’) FFEEHPYLH THS
0.5 ume] chelop== §izlR Aulsigict. ARRA
o)Az B3 XA 3)H(XRD), FARAEDA
(SEM) B F-2A18n] 7 (TEM)S: o]-83to] 2333
o F7EE AR F =YY 5 sl 2AE
F22] notchs A7A3H7] $5ke] 1200-grite] AriA|
£ ol 83l dvlst F 3% F¥ HoE (3-point
bending test) SA3IAT}. ojuf Al 2] 2]x] A
7Fe] Azl: 30 mm, cross-head 45+ 0.5 mm/min
2= T e ARE A5 JT =
e Tk

o

3.8 o OF

TUT AT BElaL oA of=E
7}2~20] wWztex 2 zkzb 1000, 1100, 1200 2
1450°C2. Zelste] A7t 7t ALO/Cu B3}
Age] mH AL ML xel vl Adt Ape|E
vebligle). 7180 dellM kst uie} e’
&l Aglo] ijkaAst BE AJHEES 99.3%
ol el o] Fdd YEF HeiFglom of=3 7}
2290 Wk vyl 7|3 wet AAXE B
gh A BAE vebisdeh 1™ 12 1100°C
9 1450°Ce] #917] WgkeeE zhs AACA,
AAH2] (thermal etching) ¥ 2 Ihebde]| wigt o)
FHQ) nH A AR vl Aeoloh GAMRAS
3 Ao A3 1a ¥ lo) B2 7)F5e] #
A vl ol AR A Hakew EAEE Cu
Ao Fkz A 71ges Al nlEA A




A7R9)7) MIeEr} ALOY/Cu heBglae] v 22lzt sa)7hze]| u]x)i= s} 423

Fig. 1. Etched and fracture surfaces of the hot-pressed composites observed in SEM. Composites atmosphere-changed at
1100°C: (a) etched, (b) fractured. Composites atmosphere-changed at 1450°C: (c) etched, (d) fractured.
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Fig. 2. TEM micrographs of hot-pressed composites, atmosphere-changed at (a) 1100°C and (b) 1450°C.
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Fig. 3. Part of X-ray diffraction spectrum of hot-pressed
Al O,/Cu composites, atmosphere-switched at 1100°C (a)
and 1450°C (b). Cu (200) and AlLO, (0224) peaks are
shown along with their expected positions.
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Fig. 4. Fracture strength and standard deviation of the
hot-pressed composites as a function of atmosphere chang-
ing temperatures.
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