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’ Development of De-phosphorus Treatment Process for

Molten Aluminum Alloy

. Mayuki Morinaka* and Michihiro Toyoda*
S

The eutectic structure of hypoeutectic Al-Si alloy shows a modified structure when the amount of P is small, and an un-
modified structure when the amount is large. We, therefore, developed a de-phosphorus treatment method which combines
flux processing with rotary degassing processing to obtain the modified structure. Through this method, the amounts of gas,

inclusions, as well as P could be reduced.
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Fig. 1 Effect of P on stress-strain curves of Al-7%Si Fig. 2 Effect of P on micro structure of Al-10%Si

alloym . alloy3> .
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Fig. 3 Effect of P on modification/unmodification of Al-

Si binary alloyw.
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Fig. 4 SEM image of Al-7%Si-OppmP alloyIS).
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Fig. 5 Schematic drawing of eutectic cell in case of

modification.
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Fig. 6 Schematic drawing of eutectic cell in case of

unmodification.
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Plate like Si Polygonal Si

Fig. 7 3D image of eutectic cell by serial sectioning
micro structure'. The ragged edges on plate like eu-
tectic Si phase are a result of the difficulty in exactly
matching phase boundaries in successive sections.
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Fig. 8 Small protrusion of eutectic a-Al phase at tip of
primary a-Al dendrite™ .
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Fig. 9 Schematic drawing for showing constitutional
undercooling of tip of minute protrusions of a-Al eu-
tectic phase.
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Fig. 10 SPring-8 3D image of eutectic cell nucleated at
tip of primary a-Al dendrite in Al-7%Si-8ppmP alloym.
Plate like eutectic silicon had apparently grown from
a polygonal Si crystal that can be seen in the center of
cell.
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Fig. 11 Schematic drawing added with written desc-
ription of dendrite of primary crystal a-Al having small
protrusion (Fig. 8) in eutectic cell image (Fig. 10).
Polyhedral Si crystals was generated at the tip of the
small projections.
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Fig. 12 Eutectic cells were generated and grown at
tip of primary a-Al dendrite branch® (A1-10%Si alloy
quenched at eutectic temperature).
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Fig. 13 Schematic drawing of rotary degassing using
flux.

75 v 7 R % R B Inlfig3BE A7 2 7k DR,

3. ERER

3.1 BRESfE

4RO FERICE TS PEOELE F & H T Fig. 14% 1<
RY. WINOEMIFICS, PEIE 7ppm 7> 5 1lppm & 5

Wi 12ppm ITHEMIL 72, 215 OIEEHICH P LR A 1T -



336 B i T

5588 % (2016) 565

20

JIS-AC4CH alloy
500kg, 720°C
Na-add.Flux
Rotary degassing

P, ppm
=

0.2% Flux

0 100 200 300 400
time 7, min
Fig. 14 Change of P content with holding time™.
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Fig. 15 Change of Na content with holding time*.
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