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Effect of Refractory Binder on Inhibition of Oxide Growth
in Molten Al-5%Mg Alloy

Yutaka Hasegawa*, Michihiro Toyoda*?
Kazuma Morinaka*? and Mayuki Morinaka*®

When molten aluminum alloy is held in a mold, oxides are formed on the surface of the molten alloy. If oxides are mixed
into the product, they can cause various problems. In this study, we focused on the binders used in refractories to reduce the
amount of oxides formed. We investigated the effect of the Si0,-Sol binder in comparison with the P,O5 binder and Al,O4 ce-
ment. Molten Al-5%Mg alloy was held at 800°C for six days in cups made using each binder. The results were as follows: 1)
In the P,0; binder cup, a very large amount of oxides was formed at the interface with the refractory and on the upper sur-
face of the molten alloy. 2) In the Al,O, cement cup, almost no oxides were formed at the interface with the refractory, but a
relatively large amount was formed on the upper surface. 3) The amount of oxides formed on the surface of the molten alloy
in the Si0,-Sol binder cup was small both at the interface with the refractory and on the upper surface. This was thought
to be due to the effect of the flexible microstructure of the oxide film, realized by needle-shaped MgO, SiO, particles, Al,O5
particles, etc. bending three-dimensionally and overlapping with each other.
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Table 1 Composition of refractory cups (%).
Wkt » 7 DMK (%).

Table 2

Aggregate| Binder | Al O, Sio, CaO P,05 |Anti-wet
P-cup | Bauxite P 85.0 24 - 5.5 -
Ac-cup | Bauxite Ac 81.0 8.8 4.2 - Trace
Sol-cup | Bauxite Sol 85.0 8.0 1.2 - Trace
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Chemical composition of molten metal (%).

S D ALE RS DA HTHER (%),

Binder |Anti-wet]| Cu Si Fe Zn Mg Mn Ni Ti
Observed i
direction i P-cup P - | <001| 016 | 004 | 001 [ 236 | <0.01 | <0.01 | <0.01
! Ac-cup Ac Trace | <0.01 0.06 0.04 0.01 4.82 <0.01 <0.01 <0.01
|
] Sol-cup |  Sol Trace | <0.01 0.03 0.03 0.01 493 | <0.01 | <0.01 | <0.01
930
Binder |Anti-wet| Pb Sn Cr Na Ca Sr P Zr
P-cup P - <0.01 <0.01 | <0.01 | <0.0001| 0.0005 | <0.0001| <0.0005| <0.01
Fig.1 Dimensions of cup (mm)
. Ac-cup Ac Trace | <0.01 <0.01 | <0.01 | <0.0001| 0.0005 | <0.0001|<0.0005| <0.01
and observed position.
7O (mm) & BEEAE. Sol-cup |  Sol Trace | <0.01 | <0.01 | <0.01 | <0.0001| 0.0006 |<0.0001|<0.0005| <0.01
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Fig. 2 Status of oxide formation at upper part of ingot.
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Fig. 3 (A) Observation of cross section of ingot in

P-cup, (B) State of inner surface of refractory.
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Table 3 Oxidation status of ingot.
SO BILRE.

Oxidation

spgregatel Bindor (antl-yet Metal/cup interface| Metal surface
P-cup | Bauxite P - many many
Ac-cup | Bauxite Ac (@) few many
Sol-cup | Bauxite Sol (@) few few
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Fig. 6 SEM image and EDX mapping image at side of
Sol-ingot.
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Fig. 7 SEM image at top surface of Sol-ingot.
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Fig. 8 SEM/EDX mapping image in Fig. 7.
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Fig.9 Enlarged SEM image of Fig. 7.
B 7 %8R U SEMA&,

Mg (0]

Fig. 10 SEM/EDX mapping image in Fig. 9.
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Table 4 SEM/EDX analysis results using ZAF correction
method for oxides formed on upper surface of

ingot.
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SEM/EDX D HeE#5 3.

Binder |Anti-wet| MgO | ALO; | SiO, | P,O5 | CaO
P-cup P - 63.2 28.2 1.3 7.0 0.1
Ac-cup Ac (®) 62.8 | 34.6 1.9 0 0.3
Sol-cup Sol (@] 70.9 194 7.9 0 0.4
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