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ABSTRACT

Microstructure of aluminum alloys produced by the different mixing ratio of secondary ingot made by aluminum UBC (used
beverage can) and virgin aluminum was investigated. The phase transitions of casted ingot by heat treatment were also studied.
The alloys were melted at the electric resistance furnace, then casted using ceramic filter. Homogenization heat treatment was
conducted at 615°C for 10hrs to control cast microstructure. There were several kinds of phases, in as-cast condition, such as
0(Al;y(Fe,Mn);Si), B(Als(Fe,Mn)), and fine Mg,Si phases. Especially, the amount of B phase which was harmful in forming pro-
cess was large. The -phase formed was transformed to o-phase by heat treatment. The fine Mg,Si in the aluminum matix was
also transformed to o-phase by this heat treatment. Impurities filtered during casting process were identified as intermetallic
compounds of Fe, Cu, Si.
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Table 1. Chemical compositions (wt.%) of can body alloy
and secondary ingot made by UBC

Alloys Si | Fe | Cu|{Mn|Mg| Zn | Al
Can body (aim) | 0.20 [0.55]0.15|1.00(1.00| - | Bal
Secondary ingot | 0.53 [0.4610.22]087(136| - |Bal

Table 2. Mixing ratio of virgin Al to secondary Al (wt.%)

Alloys N2 N3 N4 NS N6

Virgin Al 80 70 60 50 40

Secondary Al 20 30 40 50 60

Temp. controller
(Eulcw
] o‘{
[N
Motor contréller

] Casting with Filter ]

Fig. 1. Schematic equipment of melting and casting.
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Table 3. Chemical composition (wt.%) of can body alloys
studied

Alloys| Si | Fe | Cu |Mn | Mg | Zn | Cr | Ti | Al

N2 10.25]0.57 015091 1.16 | 0.02 }0.006)0.018| Bal
N3 |0.35(0.600.17]0.92| 1.17 | 0.03 |0.009]|0.025( ~
N4 1043]0.56|0.16 ] 0.90 | 1.07 | 0.04 |0.012}0.032( ~
N5 10.52]10.50]0.15] 0.90 | 0.96 | 0.05 |0.015]0.038) »
N6 |0.62|0.60 [ 0.14]0.95(0.94 | 0.06 |0.019(0.048| »
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Fig. 2. Optical micrographs of N2~N6 alloys in as-cast condition.
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Fig. 3. Identification of the phases of N4 alloy in as-cas
condtition. (a) Optical, (b) transmission electron
micrographs.
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Fig. 4. Phase of N4 alloy after heat treatment of 615°C for
10 hrs. (a) Optical, (b) transmission electron micro-

graphs
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Fig. 5. Alumina filters used in the casting process. (a) before
using, (b) after using.
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Fig. 6. SEM micrographs of filtered impurities in Fig. 5(b).
(2) No 1, (b) No. 2, (c) No. 3 in Fig. 5(b)
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Fig. 7. EDS results of filtered impurities in Fig. 6. (a) No. 1.

(b) No. 2, (c) whole area of Fig. 6(a).
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