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Abstract Al,Oy/Al composite was produced by the infiltration of molten Al into AlLO; pre-
form at 900-1200C. The process was accelerated by spreading borosilicate glass powder
onto the interface between Al powder compact and Al,QO; preform. Melt infiltration initiat-
ed after incubation period, and the growth of infiltration was observed to be linearly
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propotional with time. The major components of the composite are Al.O; and Al with a

trace of Si which is remained from borosilicate, the reaction accelerator. Relative density

of the composite increased with the particle size of AlO; but decreased with infiltration

temperature. As infiltration temperature increases from room to 950°C higher strength and

fracture toughness were obtained.
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Fig. 1. Photographs before/after reactive

melt infiltration at 1050°C for 3 hr (a)

before infiltration (b)after infiltration.
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Fig. 2. Optical micrographs of Al:QOs/Al
composites fabricated at 1050°C with ALQO;
((a)2 um, (b)10 um) preforms.
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Fig. 3. Change of infiltration distance of
Al into ALOsy(6 um) preform with infil-
tration temperature and time [8].
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o7} 4}, x: infiltration distance, ¢ : infil-
tration time, 7: the viscosity of the liquid,
7. surface tension, @. wetting angle, R :
capillary radius.
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Fig. 4. Change of infiltration rate of Al
with infiltration temperature when ALQ:(6

um) preform was used.
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Fig. 5. Change of infiltration distance of
Al with ALO; particle size and time at
1050<C.
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Table 1
Properties of fabricated composites

Fabrication condition Properties
Samples Raw Al,0; Infiltration AlLO; Al Density

size( £ m) temperature (vol%) (vol%) Bulk Calculated  Relative

(C) (g/cm®)  (g/cm®) (%)

C1 2 950 78.6 214 3.44 3.69 93.2
C2 6 950 85.2 14.8 3.58 3.78 94.7
C3 10 950 85.9 14.1 3.69 3.79 97.4
C4 6 1050 86.6 13.4 3.41 3.80 89.7
C5 6 1200 83.3 16.7 3.47 3.76 92.3
C6 2 1050 81.0 19.0 3.12 3.73 83.6
C7 10 1050 85.2 14.8 3.65 3.78 96.6

5REE AR IFEEE 2, 6, 10 um
AlLO; A& st 2 0.71, 0.35,
0.39 mm/min °]git}d. AlLO; YAt= 7)o o}
2 3 E<L£nw #iE washburn equatione ®
FE d5" ZAd Ad Ao xu AlLOY
Al-Mgd| 9§ PRIMEX™[14] &A% SiC/
Al,OyAl -alloyo] =H§ DIMOX™ [12]F A
A FEEE A F4F Aot} Fig.
6L 6 um9 ALO; EUd=Z wtEolzl pre-
formg o]&3te] 950CoNA A== ¥ %i
o] XA AR A3E JelPAe 2R vl Fig. 6. XRD patterns of composite fabri-

intenslty / arbitrary units

26 (CuKo) /deg

S-E9o FARLe ALO9 Alolgiz, v’f}——] cated at 950°C with ALO;(6 um) pre-

Siz} w8 FoA HEFUA o] 2% form.

Sie o3} e ubgel 2] 44 Ald

2J§t borosilicated] FAE<q Si0,2] o A8k 2+2; 3.97 g/em® 2.67 g/cmiql Al

oA PP Aer AlsErh 0:9} Ale] M5 & o]&3le] At & ZHx
83.6~97.4 %o, ALOs 1A =717 o

38i0.(in glass) + 4Al(l) — 23 AE LT} o] L5 E AdUs:

2A1,0:(s) + 3Si(s) (2) Z7}8} gk,

2R o] BAGE Al ke 9.57~15.7
wt% (134~214 vol.%)°l3)x 2 ume]
Al,O; perform& AH4-3 7% 714 €& Al
o] EAsct. E¥HAME e Al E&

Az"H 2829 ZA(composite)}
=F Table 1o Jelfisicl. EgAAFE
) U = (relative density) = A8 Si&

4o o nt
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Fig. 7. Change of mechanical properties of

Al Os/Al composites fabricated from AlLQO,
(6 um) preform with infiltration tempera-

ture.

A & 274011 ute} Wk} Fig. 7 =7}
6 umel ALO; ELAHYAE o] &8l A=

g S48 7AAH 4-E BeF) 950
ToA AzE BFAge FIY=E 212
MPao]gd et} 1000~1200CA AzxH =
8ol AS zt7t 145 MPa, 165 MPa2
z.}f_%}ait}. I3 AAL 950~1050C B
A4 Azl EgAEe AP 33~34
MPam?2 A9 F93lgr}d. 1100~1200C
TE A AzD EFARS At 26
MPamzi Zr2stect. Fig. 8& Fig. 79 6
um AlLO; EZAHAE o]43ste 950°Ce}
1050CoA Az" EFAs9 ZHAAS
vebd Ao 2 950Ce 1050Co A A=
3 EgAEE AL U] &)
H Aes BoFe] zhe] F R £AW
o] AT, el 1200ColA AxD
2gAaE A} F9 FHos FF

Fig. 8. SEM micrographs of fracture sur-
face of ALO«(6 um)/Al composites fabri-
cated at (a)950C and (b) 10507C.
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Fig. 9. Change of mechanical properties of
ALO;/Al composites fabricated at 950°C
and 1050°C with AlLQ; particle size in pre-

form.

i ALO; §AE Alole] 559 AAWY
o] A9 FA=ZA vt wrelA 950°C A
AzY BgARe wzA ¥ 7AH 42
£ 1200Cel4 A=Y BgArRc) s
A7k ww 2ol FE 2HF )
3 Ao Az ).

Fig. 9= 950°C$} 1050°CeA Azxg 2
FAge it 7|AA A #X= ALO;
£2442 27] &£3F Jeblsicl. Table 1
ol4] & 4 9lEo] 1050°CE.ct 950°C 2 ¥
& exold, =8 YAart FAG @
2t AddsE ZUksldley} EjtAse
#d=+ 1050TCe A ALOs )17k 27174
Z7Hgtol we} oF7t Atk 22y 950

Ce} 1050CeIA AzY 2= 739
AL ALO; 4R =77F 71l ol =
F ANAeE 2 e il

4.8 B

ALOyAl EgAgE Ata 47|84
d2u)s AHEA Yol =EHborosilicate
glass 2] = &% o] AlO; preform 42
2 AlY £4 358 A Az
Al & 3278 AR F A0 Bt QYA
o2 AFIL ¢ F ddleHd, IFE=:
ALO, A Z7leh exel weh Wshsich
Az EFAR FHEL AlLO9 Al
2 2k Sio] g@AEHUL}. BgAR A
dUEE AFLE} gl @ F7ks
A2 =T ALOSIA 2717F F7hebel wed
F7tstsdct.

B ¥R FaddE 1200C
ol 950CE £x7} A me} Frtet
dct. B $P4E= ALO; 97 2
71 G¥g-e WA Wgkont #AHL A
a717} F74el wel Frbeede

gAte 2

£ A7 19959 & FATHA

aA o) HEdT 2u AN FAY

Aol olel ZHAE Y.

a2 #

[ 1] F.F. Lange, B.V. Velamakannik and
A.G. Evans. J. AM. Ceram. Soc. 73



618 &dy, #4383, 9949, T. Watari

(2) (1990) 388.

[2] W.B. Hillig, J. AM. Ceram. Soc.
Bull. 73(4) (1994) 56.

[ 3] M.S. Newkirk, A.W. Urghart, H.R.
Zwicker and E. Breval, J. Mater.
Res. 1(1) (1986) 81.

[ 4] M.S. Newkirk, HD. Lesher, D.R.
White, C.R. Kennedy, A.W. Urquhart
and T.D. Claar, Ceram. Eng. Sci.
Proc. 8 (1987) 879.

[5]C. Toy and W.D. Scott, J. AM.
Ceram. Soc. 73(1) (1990) 97.

[6] S. Wu, AJ. Gesing, N.A. Travitzky
and N. Claussen, J. Eur. Ceram. Soc.
7 (1991) 277.

[71 AS. Nagelberg, Mat. Res. Soc.
Symp. Proc. 155 (1989) 275.

[8] W.P. Tai, T. Watari and T. Torikai,

J. AM. Ceram. Soc. Bull, 76(4)
(1997) 3.

[ 9] AS. Nagerberg, J. Mater. Res, 7(2)
(1992) 265.

[10] M. Sindel, N.A. Travitzky and N.
Claussen, J. AM. Ceram. Soc. 73(9)
(1988) 2615.

{111 W.B. Hillig, J. AM. Ceram. Soc. 71
(2) (1988) C9s.

[12] E. Manor, H. Ni, C.G. Levi and R.
Mehrabian, J. AM. Ceram. Soc. 76
(7) (1993) 1777.

[13] T. Watari, K. Mori, T. Torikai and
0. Matsuda, J. AM. Ceram. Scc. 77
(10) (1994) 2599.

[14] M.K. Aghajanian, M.A. Rocazella, J.
T. Burke and S.D. Keck, J. Mater.
Sci. 26 (1991) 447.



