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Material Life Cycle Assessment of Extrusion Process of A7003
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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 coutent on mechanical strength and extrudability of A7003
alloy. For- efficient material processing which has small amounts, life cycle assessment in material
processing(MLCA) is evaluated. The quantitative analysis of energy requirements and CO, emission for
production of A7003 extruded bar arc estimated with different Mg content and billet pre-heating process
(heating source by light oil or LPG). In perticular, the estimation of energy requirements was performed
within shipping and gating range (except the mining and extraction stages) to investigate the influence of the
variables on encrgy requirements and CO; emission in detail. As Mg content increased, the flow stress and the
extrusion pressure for A7003 alloy increased. It hag been thought that an increment in extrusion pressure with
increasing Mg content is caused by the solid solution bardening of Mg atoms in the matrix and increment in
volume fraction of intermetallic compound, Mg,Si. The extrudability and the tensile strength are equal to, or
above that of conventional A 7003 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 CO, emission
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Table 1 The chemical compositions of the alloy used
(wt.%) -

Si | Fe {Mn | Zn | Al

A7003(0.5 03110391032 |5.43 | Bal.
A7003(0.8Mg 0.31]0.37}021 | 5.47 | Bal.
A7003(1.0Mg 0.31 {0.36 [0.20 | 5.48 | Bal.
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Fig. 1 Input/output teble of fondamental raw
material and encrgy consumption
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Fig. 2 XRD pattern of A7003 alloy in variation of
Mg content
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Fig. 3 Comparison of experiment and computer
Simulation
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Alloy

A6063

A7003(0.5
A7003(0.8Mg
|A7003(1.0

3.2 ojlL1ix| 26 R CO, HIETHS MF

A7003 B2 &% 1ton 8 YAHEII| s
2u|5lE oiixiel 2 % CO, HEFH &4F
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25 diizjiozs AR E Mol A8
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Table 3 Energy requirements and CO, emission of
A7003 alloy in various Mg content and extrusion

M%wcg)ent lExm;dza)bility reqﬁ:lreerlﬁints enfi:s(:;on
(MJfton) | (Kg/ton)

0.5 83 16639.0 11386

0.8 77 \ 16649.2 1138.7

1.0 73 16652.5 L 1138.6

Al 2HE MABIEOIME MAMe] SAlD}
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225t W3 2o oYX ALPG YR,
Ha) dglol ME Cco, WiEHE HHEHYCL
ojuf W3R ol 80,000 keal & EWHO| 2
REcH?). A45d3E Table4 0] HERYACEH

Table 4 oA E.50|, FRE HU22 e
3t 7l 838 T4 sl W2 M
sie E%, Co, Hi#HE YEX ltn ¥
225kg OlA 194kg 28 UAME ¢ UCh
d2ses, g4 382 oo, HiEEH N
£ 9sMe A7003 BH3e Mg Hoi2ch @

- 371 3ol 1FEE WA JiE 389 ¥
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Table 4 Emission of OO, with various billet heating

fhici issi

Calorific
Energy i Lmo of of
Emission

Light oil | 9200kcat/¢ |86.9¢] 2.59 225

LPG_|12000kcalikg|66.6kg| 303 | 202
mpzsomm«d?s‘sxw 0547 | 194
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