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ABSTRACT

A7003 alloy has characteristics of their excellent weldability, high corrosion resistance and superior plastic
working however the broadening of application for the alloy has been hampered by the lower extrudability
associated by Mg content. For improvement of extrudability and enhanced recovery efficiency during Al scrap
recycling, it has been generally practiced to reduce Mg content in A7003 alloy. Therefore, it is necessary to
investigate the influence of Mg content on mechanical strength and extrudability of A7003 alloy. For efficient
material processing which has small amounts, material life cycle assessment(MLCA) is evaluated. The
quantitative analysis of energy requirements and CO: emission for production of A7003 extruded bar are
estimated with different Mg content and billet pre-heating process (heating source by light oil or LPG). In
particular, the estimation of energy requirements was performed within shipping and gating range (except the
mining and extraction stages) to investigate the influence of the varables on energy requirements and CO»
emission in detail. As Mg content increased, the flow stress and the extrusion pressure for A7003 alloy
increased. It has been thought that an increment in extrusion pressure with increasing Mg content is caused
by the solid solution hardening of Mg atoms in the matrix and increment in volume fraction of intermetallic
compound, Mg25i. The extrudability and the tensile strength are equal to, or above that of conventional A7003
alloy even the content of Mg varied from 1.1wt.% to 0.5wt.%.alloy. This means that minimizing the content
of Mg in A7003 alloy can enhance recovery efficiency during Al scrap recycling. It can be quoted that rather
than Mg content energy source for billet heating is a prime factor to determine the atmospheric CO2 emission

Key Word : A7003 alloy, Extrusion process, Extrudability, MLCA, Billet heating process

8 % E

HZ 5714 738} FAlol #-881ef door impact beam, seat side rail @ hood support®} 7+-& AHEA} BE o
Al-Mg-Zn# 5774 A7003 3249 A4o] H e T gl AHolch 22} o) & ghEie) A8-2 Hajals »xe)
Sxot 542 HEF} Ao shEAle] =& $EA] o] dgslojof gtk B el AT003 TEaA9) g2
AE A7) A3t a4 Arkadel plAzA), gHEA B Z1AIH BAlo) nlx) gdake zAEllh MgEA Alojol
8 71AA 7] MEigle] A7003 $EO) S A 4 Qldek =3 MLCA 7148 -84l A7003 §332)
Mg A7HF 2 de7td 34 st ahe o] awlsk @ 87 0 va 2 wiEeke Absich AT003 §HEE Mgo)
A7V Aofsllx kAl AAlel] L85 ohdz)9] Anjake Ao &g ¥AFAom CO9 ZHE Wr]edeae
A7) A FErbdel % Yl gAe] A ge) sl AnbEYe & 4 4tk

FHol © AT0033H, HETVHFEA. HE4. MLCA, 2elridw)




2 ARAGs (449 15,2002

1.4 &

AT7003 ¥F-& AT AN Fel 3l A
2 Wy B 5 oAl Rt HEel Aol
AxE T glem, olF ¥EE FE 4EvHE o4
Axg) g 8Ee VAA AERE A7
Aaxe XY APl ke olE dael A4
o] A7} e AAelth AlZ matrixZ 3T Zno}
Mg€ 7|8&Ae2 AT003 39 7% Zn® &4
L ghEAell & %S vIAA] @A Mge ¢EA
I JAA o] dAME S viale AR o
2 QJeKl). 1B sk 7AA s s
FAlol| HEshs S PEs] fEiMe Mgl £
AL Aojstodol g} w3 T Al ¢4E A4 BF
olxi= A4 ¥} ¥ Al scrap recycling EHE
34-g S Yl $EF Mg RS A
Fle 7] sict. webd & dTelde AT003 ¥
%9 Mge] {4E4el vlAls e dolrr] st
Mg &4 wislel] m& oA zAs ke fAE
Tk

=3 T Bo] ISO 14000 59 #3FA} =
o FAEAYE W 79 Aol g4 Aty gl
o0 200 AEAH] o|g Adrtedt WS o3
Aaw], pEES] FE7HE A AYe] B =
Ag)w Qri2). wlepr] £ d7l4= MLCAMa-
terial Life Cycle Assessment) 7|#& 2-83}od
A7003 ¥he] Mg Z2Awst = el 7t 3o A
Aol mh& olufx] AmlEF Y CO: wiEaFs A3}
@831 Al & TS gstar) ok

2. A9

AP NM= Mg & 05wt.%, 0.8wt.% L
2]lT 10wt %32 W3tA7] 3EFe AT003 e
Fo fE4E 24 £alzle FAHA FYA F2
3 & 2 A72mm, o] 200mmE HAF B At s
sled 823KollA] 12417t Eot #H3 )& Psigich
Table lell= ol& 329 spatxAde vehligch

Table 1. Chemical Compositions of the Alloy used

in this Study(wt.%)

Mg | Si { Fe | Mn | Zn | Al
A7003(05Mg) | 050 | 0.31 ] 0.39 | 0.32 | 543 | Bal
A7003(0.8Mg) | 0.80 | 031 1 037 | 0.21 | 547 | Bal
A7003(1.0Mg) | 1.00 | 031 | 0.36 | 0.20 | 548 | Bal
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Fig. 1. Input/foutput table of fundamental raw
material and energy consumption.
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Fig. 2. XRD pattern of A7003 ally in variation of Mg
content.
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Fig. 3. Comparison of experiment and com-
puter Simuiation.
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Table 2. Comparison of Extrudability Index

Extrudability Index(Z)
Alloy Tensile | Extrusion Data acquire | Data acquire
strength | pressure | .~ . .
(MPa) P | ™ this study | in reference
AB063 246(T6) 422 100 100
AT003(0.5Mg) 321 599 83
AT003(0.8Mg) 30 619 7 70
A7003(1.0Mg) 38 629 73
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Table 3. Energy Requirements and CO. Emission of
A7003 Alloy in Various Mg Content and
Extrusion Process

Mg content | Extrudability Epergy CO°
(Wt%) ) requirements emission
(M]/ton) (kg/ton)
05 83 16635.0 11386
0.8 i 16649.2 11387
10 73 16652.5 11386
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Table 4. Emission of CO2 with Various Billet

Heating Process

Energy | Calorific Value | Amount Co;fnﬁ::sl:lr(x)tn of Ergig:(iiz)of
Light oil | 9200kcal/? &9¢ 25%g/ ¢ 2%
LPG 12000kcal’kg | 666kg | 303kgrke 202
Electricity | 2250kcal/kWh | 356kWh | 0.547kg/kWh 194
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