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Fabrication of AL,Os,/Al Composites by in-situ Reaction
Process of Molten Al

* %k %

J.D.Kim*, H. Y. Jeong™™ and S. W. Koh

ABSTRACT

The fabrication process of AL,Os/Al composite by in-situ process was investigated. The effects of
processing variables such as addition type and content of Mg, processing temperature and time on the
infiltration behavior of molten Al, microstructure and hardness were investigated. When the pure Al was
infiltrated into mixtures of Mg and ALO: powder, processing temperature required to spontancous
infiltration was decreased, and the content of Mg was the most powerful variable for infiltration of molten
Al. But when the Al-Mg alloy was infiltrated into ALO; particles, infiltration ratio indicated nearly same
value regardless of Mg content in alloy and processing temperature, and critical processing temperature
required to spontaneous infiltration was 800¢C. The AlL,O3/Al composites which were fabricated by
mixtures of Mg and Al,O: powders resulted in high hardness value, but hardness values were scattered
due to non uniform dispersion of AL,O; particles by excessive reaction of Mg.
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Table 1. Results of infiltration behavior of (AlLOs),/Al compos-
ites fabricated by mixtures of ALQO; particles and Mg

powder in nitrogenous atmosphere with various pro- groor
cessing condition. 2 sof
«
Temp. & 8o}
PO 700 | 800 | 900 | 1000 < ,
ngp)WI% ‘45 701 —R—700°C
e e 800°C
Pure Al none £ ot —a—g00%c
Al-2Mg,,, none = ol , . , Lmyotewe
Al-3Mg, | Partial | Partial | Partial | Partial Y e
Al-5Mg, Partial | Partial | Partial | Partial
Al-TMg,) Partial | Partial | Partial | Partial Fig. 2. Variation of infiltration ratio as a function of Mg powder
NBGY Partial | Full ol Foll content at various processing temperature for 3h
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Fig. 1. Schematic drawing of fabricated composites
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Table 2. Results of infiltration ratio of (Al,O3),/Al composites
fabricated by Al-Mg alloy in nitrogenous atmosphere
with various processing condition.

Temp,(T)

Mewth 700 800 900 | 1000

Al-3Mg none 60 63 63
Al-5Mg none 64 63 62
Al-TMg none 64 63 64
Al-10Mg none 64 66 60

& Mg in alloy
25¢F @ Mg powder

Weight gain (%)

o 2 4 & & 10
Mg (Wt%)

Fig. 4. Variation of weight gain according to addition type of Mg
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Fig. 6. SEM photograph showing boundary of composite and
residual Al in (ALOg)/Al-10Mgy, composite fabricated at
700C

3.2 OjM|I=3]

Fig. 5= Mg®E¥3 #a#dAol 4ume ALO: YA}
o] EFET] 4= Al 700ColA 3A17F §1A]1A A
g BiAle] Mgdao] we 7aiadel Exie e
Azzg BER Aew, Mgdeko| Z715o] ol
g Felol wreA gL YAJo) oa) ool ¥

O

3.3 UIsMME

Fig. 8~Fig. 102 10wt% Mgi23t B39 7o]
mml ALOsIRte] EHEZ) & AlS 800Col|A]
AZE ARAIA A2 BgA Avdts YHES

Mow s

Fig. 7. Optical micrograph showing distribution of AlLQ, parti-
cles in composites fabricated at 800%¢ for 3h. : (a)
(Al:O4)p/Al-3Mg composite, (b) (Al.Os),/Al-10Mg com-
posite and (c} high magnification of (b)

#¢ A2, Fig. 8& Al Mg 2 A4 gi9
EPMAO“ _0/]-{5} dot mapplng lmageg}_ SEM KI";\(_].-Q-
2, Mgt el 327} 713 o) £/ 2xHE A



E124 B39 1999, 6 In-Situ ¥H-8ol} 98 ALOwAIY] B&ajge) A= 4]

{Coantss

z

Distance (mm)

Fig. . EPMA line scan of Mg, N and O elements between inter-
face of ALO; particle and Al matrix for (ALO) )/ Al-10Mg
composite fabricated at 800

Fig. 8. EPMA mapping images of Al, Mg, N elements and SEM
photograph for {Al,Og),/Al-10Mg;,, composite fabricated
at 800t
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Fig. 11. Variation of hardness with Mg powder content for
(AL, O3)/A-Mg,, composites fabricated at 700 for 3h.
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Fig. 12. Variation of hardness with processing temperature for
(AlLOa)/AI-10Mg composites.
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Fig. 13. Variation of hardness with Mg content for (AlOs)/Al-Mg
composites fabricated at 800 for 3h.
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