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Abstract The following work examines the effect of allollying elements on the behavior of ALO,-composite forma-
tion by melt oxdation of Al-alloys. The 1, 3, 5 weight % of each metal elements Si, Zn, Sn, Cu, Ni, Ca, Ce were added-

to Al-1Mg and Al-3Mg alloys. The oxidation behavior of the different ternary Al-alloys was determined by observing
the weight gain. Al-1Mg-3Si alloy revealed the best oxidation behavior after 20 hours at 1473K. To the ternary Al-
1Mg-3Si alloy the various quantity of the forth element Sn, Cu, Ni, Zn were added and the weight gain was measured
after the oxidation 20 hours long at 1273K, 1373K and 1473K. All alloys oxidized fully, but at 1373K and 1273K all

alloys oxidized almost not at all.
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Fig. 1 Schematic of the matrix formation reaction illusrating the outward growth of a ceramic/metal reaction product from a molten

metal exposed to a vapor phase oxidant.
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PBR = Volume of metal amD
M  molecular weight of the oxide
D : density of oxide
m . atomic weight of the metal
d : density of metal
a . the number of atom metal per molecule of oxide
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Table 1. Selected Elements and Its Expectative Effects

FEHELHA A7H AT7E (1997)
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Table 2. Weight Gain % after 20 and 40Hours for Al-
(1,3)Mg Alloys

Alloy Machining

Cutting
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Specimen Stacking

Heating & Holding
Rate : 5K/Min
Temperature : 1273~1473K
TimT : 0 ~ 40Hr

Cooling

Analysis

Fig. 2. Flow chart for the experimental procedure.

controll box

melting furnace

Fig. 3. System to prepare various Al-alloys
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Fig. 4. Growth of the oxide layer on Al-1Mg-X alloys at 1473K
after 20 hours.
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Fig. 5. Growth of the oxide layer on Al-1Mg-X alloys at 1473K
after 40 hours.
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Fig. 6. Growth of the oxide layer on Al-3Mg-X alloys at 1473K
after 20 hours.
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Fig. 7. Growth of the oxide layer on Al-3Mg-X alloys at 1473K
after 40 hours.
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Fig. 8. Growth of the oxide layer on Al-1Mg-3Si-X alloys at
1473K after 20 hours.
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Fig. 9. Growth of the oxide layer on Al-1Mg-3Si-X alloys for
20 hours at 1273K, 1373K and 1473K.
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