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Processing of functionally gradient materials by directed metal
oxidation method
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ABSTRACT

The direct reaction method has been used for the fabrication of Al-Mg/Al:Os functionally gradient
materials. It was found that the reaction layer of the Al-Mg/Al:O; powder compact at 900 under air
atmosphere led to the formation of reaction layers with varying ceramic phase contents. As the results
of experiments by using the TGA system, the characteristics and growth behavior of the reaction layers
were affected by the reaction temperature, the gas flow rate, the Mg contents and the Al,Os contents.
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Table 1. Characteristics of raw materials

raw powder . production
material size purity company

Al (5pm 99.5% CERAC, USA

Mg {44pm 99.6% CERAC, USA
Al203 {44pm 99.99% | CERAC, USA
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Fig 1. Schematic drawing of TGA system
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Fig 2. Shape of specimen before and after reaction
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Fig 3. Microstructure of cross sectional area of
reaction layer
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Fig 4. (a) Microstructure of dense ceramic layer

(c) Microstructure of channel layer

(b) Fracture surface of dense ceramic layer
(d) Fracture surface of channel layer
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Fig 5. The variation of the microhardness of the
reaction layer

3.2 3 7120 w3E o

wkg-Zo] 2] (1), (2)°l o3l AZE 7+ A9
ZF 7P} pitEl e, we-E ART AR T
Z7}e) A ohy] 98 AlTwtMg + 10wt%
ALOs2Ade] Al sl Hbg AlZEE 108lA 54

A dAA o2 WA 7)Y whg-Fo) T ¥sls)
yhed & A|Eo] F9F Z7He-(weight gain)¥3E
FHEgY. AJHe] FF 571 o} w3 4%
S A YRS YUY £ AAHH 6). F,
Alde] 5% F7he weFe] 43 vt o
€ EUR & dFoe Bg-3e] A AR, A%
AZE A% L 8 X T i AR B
4 G71HE A8l ¥H-g ARt wE 53 37 (weight
gain)-& TGA(Thermogravimetric Analysis) %X
& ol &3l A A P e, ol B A
W3 ¥4 218 g)lstax sk

«©
T
I

1 ,;g —l

L
&

@ weight gain(%)
g
(w)ssauxoug sekey uoaeal ()

N /
[} . - %0
' i
1 ) P 1 ( " |
[ 50 100 150 200 280 300
reaction time(min)

—T

Fig 6. Mutual relationship between the growth of
reaction layer and the weight gain of
specimen
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Fig 7. Effect of reaction temperature on the
oxidation behavior
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Fig 8. Effect of gas flow rate on the oxidation
behavior
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Fig 9. Effect of Mg contents on the oxidation
behavior
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Fig 10. Relationship between the thickness of
reacted layer and Mg contents
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Fig 11. Effect of the Al:Os; contents on the
oxidation behavior
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Fig 12. Effect of the Al:Os contents on the
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