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An Investigation of the Microstructure of Short Time Oxide Film in
Al-1Mg and Al-2Mg Alloys
S. A. Azarmehr M. Divandari H. Arabi

Abstract

Although the solubility of oxygen in molten aluminum. alloys is said to be negligible, the fresh surface of the melt
oxidizes quickly in the air and an oxide film is formed on the melt surface. Oxide-metal-oxide sandwich technique is a
method for the study of short-time surface oxide films. In this research, air was blown at 0.5 atmosphere into the
melts of Al-1Mg and Al-6Mg alloys by means of a compressor in order to form air bubbles within the melts. The
sandwiches of oxide-metal-oxide were formed at locations where these bubbles reach each other. Some of the
characteristics of these films inside the bubbles were evaluated using the scanning electron microscope. In Al-1Mg
alloy, the formation of crystalline aluminum oxide as well as the granules of magnesium oxide at the same time was
confirmed whereas the magnesium oxide in the form of layer and granule was detected for the case of Al-6Mg alloy.

Key Words Short-Time Oxide Film, Surface Oxide Film, Oxide-Metal-Oxide Sandwich, Magnesium Oxide,
Aluminum Oxide.
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SEM MAG: 2.00 kx Det: SE ectnr
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-
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Element Series unn. € norm. C

[wt.-%] [wt.-%]

oxygen K series 23.30 35.73

Aluminium K series 40.21 64.27
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SEM MAG: 8.00 kx Det: SE Detector VEGA TESCAN
SEM HV: 15.00 kv WD: 21.6340 mm Spm 7
Date(mids): 0101702 Vac: HVac RAZI u

&<t
cpslay
20} Element Series unn. C norm. C
[wt.-%] [wt.-%]
Oxygen K series 11.23 13.45
1 Magnesium K series 6.78 8.12
Aluminium K series 65.48 78.42
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SEMMAG: 10.00kx  Det: SE Detector VEGA! TESCAN
SEM HV: 15.00 k¥ WD: 25.0810 mm 2pm =
Dateim/di): 01/01/02 Vac: HiVac RAZI n

o =0
cpsioV
Element Series unn. C norm. C
-] [wt.-%] [wt.-%]
Oxygen K series 12.74 14.99
5 Magnesium K series 16.78 19.74
Aluminium K series 55.48 65.27
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SEMMAG: 800 % Det: SE Detector VEGAI TESCAN

SEMHV: 15.00 kV WD: 18.7120 mm 50 pm 7

Date(midy): 09/1209 Vac: HVac RAZI
<l -0

SEM MAG: 3.00 kx Det: SE Detector VEGAU TESCAN
SEM HVW: 15.00 kY WD: 18.8980 mm 10 pm 7
Date(m/diy): 09/12/09 Vac: Hivac RAZI u
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