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Formation of Oxide Inclusions in the Molten Aluminium Alloys

Jeong-Ho Lim, Ki-Bae Kim*, Woo-Yung Yoon™ and Eui-Pak Yoon

Abstract

Formation of oxide inclusions in the molten aluminium alloys during solidification is investigated. The oxidation
tendency of both Al-4.5wt%Cu and Al-7wt%Si alloys is increased with melt temperature, particularly over 700°C.
However, an Al-5wt%Mg alloy exhibits a decreasing mode over 800°C. The oxidation behavior with holding time shows
the S curve shape for all of the alloys. It is shown that the mechanism of oxidation of Al-5wt%Mg alloy has a two step
process different from that of Al-4.5wt%Cu and Al-7wt%Si alloys. The species and morphology of oxide inclusions in
each alloy is also shown. The microstructure was more coarsened during solidification when the melt contains a large
amount of oxide inclusion than when it doesn't. This result can be explained in terms of both the hindrance of heat
extraction by oxide film formed on the aluminium melt and the difference of heat capacity between the aluminium melt

and oxide inclusion during solidification.
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Table 1. Alloying elements of aircraft materials in 7000 Al system”
Alloy Si Fe Cu Mn Mg Cr Zn Ti Zr Al
7055 <0.12 <0.15 2.3 - 2.05 - 8.1 <0.06 -
7010 <0.12 <0.15 1.5/2.0 <0.10 2.1/2.6 - 5.7/6.7 <0.06 | 0.10/0.16
7475 <0.10 <0.12 1.2/1.9 <0.06 1.9/2.6 | 0.18/0.25 | 5.2/6.2 <0.06 -
7050 <0.12 <0.15 2.0/2.6 <0.10 1.9/2.6 <0.04 5.716.7 <0.06 | 0.08/0.15 bal.
7075 <0.40 <0.50 1.2/2.0 <0.30 2129 |0.18/0.25 | 5.1/6.1 <0.02
Ti+Zr<0.25
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Fig. 2. The oxidation behavior of Al-4.5wt%Cu and Al-
Twt%Si alloys with melt temperature (holding time
of 3hr).
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Fig. 3. The oxidation behavior of Al-Swt%Mg alloy with
melt temperature (holding time of 3hr).
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Al,O,, respectively.
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Fig. 11. (@) SEM and (b)~(d) WDX mapping photographs of Mg0O; (b) Mg, (c) O, and (d) Al, respectively.
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Fig. 12. (a) SEM and (b)~(d) WDX mapping photographs of MgAlLQO,; (b) Mg, (c) O, and (d) Al, respectively.
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Fig. 13. The thermal analysis curves of an Al-7wt%Si alloy
with inclusion amount.

e ?SHXI

e SAlol 2UHY] oRo] WaTAdo] ¢
= o}

AL MAES dgole} & 4 3low, o] A

"I_



— 448 - GdFEiE SHFY ARANAE YA -AHE - A7l - F5 - fo)
&%} 2 5 71 el 4@ Ao AgHc) AR
2 mesol & AL ANALRE ZUT 459 AS

A (@2 22 AR EE el AR 481 (b)
94 745 J&E’rﬁ&f-— 850°C=. 3lof 10417} -2 A1A
F25] A3 F $9e DUste] AN TS )
F2 EYEA SRS E8k S AR
ohA] GRAE B o2k ol7e] ERTE
AR T Ao 52 Al qTL
G3gchs golh. A2 wasjol & A Leuka)
AN AEAe)2] W)} Zehe oo AA2
AL-TWt%SigrF-oll A A& A9 dltE AksHE<l
ALOR| T o] 59 §32 2050°CEA] B AlFe) 2%
H9oE TR 2A) He 059 ndg
SE% el 700~-530°C7HA] At R ok 120,91~
116.47 joules/(degree - mole)2A4] - GFv|E2 29
joules/(degree-mole)r} ZAFALS]  32.77~30.66 joules/
(degree'mole)el] w®]dle] Addd] F& 3h& viehlc)
[22]. o]ME ALO; Ab3l=¢] AiA R & wjgd2
A g5 LEE "ojxe]A] EalA e Adxlz
2322 A o|zlo] Ax o] AA Ao} v Eo]
SA QRS sAA sk AdAk2A] 2483t
Al He ALE AbgEr). of F 7] Azpe] FE ke
2=, Fig. 14(a)8] vl A|ZAARAE, §-A]1 27 glo] &
Bl % 700°CE 7}93F AA o 2 HA§ LElo] &
IF A GD SALYNE dez e wh
o, Fig. 149 (AN A 722 o) g4tz
U 7AFelle ¢4 Fig 14()ehe 28] Addez

¢

zofg A4 2 AN Hagle we G
FAE Hol 242 nolA Hdrh
4.8 E

1) Al-4.5wt%Cu, Al-5wt%Mg, Al-Twt%Sig=2| AF
35 (%) S8 AL wet BF ZU)sg
t} £3] Al-Swt%Mgdhze] -2 800°C o] 3}o)|A] ol
T & AEE7ERS 2]l wbE 800°C o] AbdlA = &
s8] £3tEe Ade Byoh =3 A9 A R
FrA| A Zbel] & AF3}A 8k w5 S} e Fr17
&5 Hich

2) Al-4.5wt%Cu, Al-Twt%SighZe] 7S, Abshs]w
o] WAL AR LEre o] wel Zelx)E)
¥ALOZ} AT orALOsZ. AMHIE Q0 7] 0 2 4]

(36)

“,,c)

14. The change of microstructure of Al-7wt%Si alloy
with inclusion amount during solidification; (a) less
inclusion and (b), (c) much inclusion.
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