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Effects of Magnesium Contents on Characteristics of AI-Mg Alloys

Oxide Films
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School of Metallurgy and Materials Engineering, Iran University of Science and Technology

PRV

Ay ol 40 ejy Dlliz Mo dzuiliz o gsbnST 4 o o oo ftomppinag)] (SlofLI] (oYU Conilo e 4
Y ol ol gsls 55, 5 S3iiso ppabinsST )l atps p e 005G &g B dbidies o o i 5 e
hie 0l 5 SISt il Gz 0 olsS G laj j0 45 (st (Sloppled oo o0 B 058 o JSIT (SbenST
o0 jloolii ] Uy Lodigod o guini il j0 . diil 0,8 g ol g 56 Sl diilo gae j/ (g )leww Liio il o
5 Colid i (kST plS Sloopas 5 ik, g b F oS gl oSl 5 Slde (5,0 4 oo ol
ol @l 28,5 18 sy 0 350 AISME 5 ALIME (laflI] sly gy (9T pKsg o Lanusi (555)58) 50
b cliiin y y ol il duglio 28,5 )15 duglio 0)50 Hldime plv Sliviz jl Jfol> ali b )5 0l 5/
sl il dode ST phd 5 (odenST (Slo 5055 e CeoliS s e o0 Gl b 45 0D L e

SAhI g2 (59,850 ST - 15 — ST oy g liles oy Y50 (sbnnST pdiS ot i —W}ijuf.'aj/; Kovig

ABSTRACT

Molten Aluminum-magnesium alloys oxidize rapidly during casting and handling if adequate
prevention measures are not taken. Oxide films that form in a very short time during pouring the
melt into moulds seem to be one of the main reasons for dross-like defects, porosities and etc. The
characteristics of these films in Al-1Mg and Al-5Mg were studied and compared with the results of
similar researches published in literature. For this investigation, Samples of oxide—metal-oxide
sandwich were prepared by the bubble impingement technique. Features such as thickness, size and
morphology of the oxide film have been examined by SEM. Results show that thickness of oxide
folding increase with increasing the magnesium content in AlI-Mg alloys.

Keywords: Al-Mg alloy, double layer oxide film, oxide-metal-oxide sandwich, fold, wrinkle
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Table 1: Formation range of oxides in Al-Mg alloy melt
with Mg concentration [9]
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Fig. 2: Two kinds of folding involve wrinkles and folds [16]
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Fig. 1: Schematic showing Entraining a double oxide film
defect: (a) in the form of turbulence wave due to surface
turbulence, (b) in the form of two unwetted sides oxide films

contact with each other, (¢) in the form of double oxide film is
submerged in the bulk liquid and act as submerged cracks[1].
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Fig. 4: Crack formation in pure aluminum due to sampling
(Type 1) and contraction stress (Type 2) [18].
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Fig. 8: Higher magnification of the framed area in Fig.7,
showing folded structure of oxide film. Folding involves
entrapped metal (Type A), wrinkle (Type B) and fold

reaches the entrapped metal (Type C) are seen in this
structure.
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alloy (b) same image at higher magnification showing
folding.
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Al-5Mg alloy
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Fig. 11: Schematic showing (a) Colliding of two bubbles
(b) molten metal entrapped between two folded oxide layers
(c) Contact area between two folded oxide layers and air
entrapped between two layers.
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Fig. 12: Comparison of oxide foldings thickness for
different alloys.
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