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Table 1 Chemical compositions of Al-Mg alloys (in wt%)[lo’ H
Alloy Mg Mn Fe Si Zn Cu Ti Al
Z1.3019.5~11.0 0.15 03 0.3 0.15 - 3 Bal
ZL.303 45~55 0.1~04 050.8~1.3 0.2 % - Bal
Z1.305 7.5~9.0 01 03 02 10-15 - Bal

5005 0.5~11 02 0.7 03 025 0.2 - Bal
5019 45-56 0.1~06 05 04 0.2 0.1 0.2 Bal
5042 3.0~40 0.2~05 035 0.2 025 0.15 0.1 Bal
5052 22~28 01 04 025 0.1 0.1 = Bal
5056 4.5~5.6 0.05~0.2 0.4 0.3 0.2 0.1 0.15 Bal
5059 5.0-6.0 0.6~1.2 05 0.45 0.4~09 0.25 0.2 Bal
5083 4.0~49 04~10 04 04 025 0.1 0.15 Bal
5087 45~52 0.7~1.1 04 025 025 0.05 0.15 Bal
5154 31-39 01 04 025 0.2 0.1 0.2 Bal
5182 4.0-50 0.2~05 035 0.2 025 0.15 0.1 Bal
5183 43~52 05~10 04 04 025 0.1 0.15 Bal
5186 3.8~4.8 0.2~0.5 0.45 0.4 0.4 0.25 0.15 Bal
5252 22~28 01 01 0.08 0.05 0.1 = Bal
5356 4.5~55 0.05~02 04 025 0.1 0.1 0.06~0.2 Bal
5383 4.0-5.2 0.7~1.0 0.25 0.25 0.4 0.2 0.15 Bal
5454 24~30 05~10 04 025 0.25 0.1 0.2 Bal
5456 4.7-55 05~1.0 04 025 0.25 0.1 0.2 Bal

5556 4.7~55 0.5~1.0 04 025 0.25 0.1  0.05~0.2 Bal
5754 26~36 05 04 04 0.2 0.1 0.15 Bal
5A05 4.8~55 0.3~06 05 05 0.2 0.1 - Bal
5B05 4.7~5.7 0.2~0.6 04 04 - 0.2 0.15 Bal
5A06 5.8~6.8 0.5~08 04 04 0.2 0.1 0.02~0.1 Bal

5A12 8.3~9.6 0.4~08 03 0.3 0.2 0.05 0.05~0.15Bal
5A13 9.2~10.5 0.4~08 0.3 03 0.2 0.05 0.05~0.15Bal
5A25 5.0~6.3 0.05~0.5 0.3 0.2 - 1 0.1 Bal
5A33 6.0~75 0.1 035 035 05~15 0.1 0.05~0.15Bal
5A41 6.0~7.0 0.3~06 04 04 0.2 0.1 0.02~0.1 Bal
5A56 5.5~6.5 0.3~04 0.2 0.15 0.5~1.0 0.3~0.4 - Bal
5B70 55~65 04 02 01 005 005 0.02~0.05Bal
5A90 4.5~6.0 A 0.2 0.15 - 0.05 0.1 Bal
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Table 2 Applications of Al-Mg alloys in automobilel 14

Company  Serie Component

A8L Frame, front doors, engine hood, trunk lid

Audi e Anti-collision beam, outer hood plate, door
plate, damping spring seat, trunk cover plate

Front bulkhead, support frame, outer hood
BMW E60 .
plate, spring bracket

Lexus LFA Front and rear anti-collision beam,

rear bumper, inner door plate
Citroen  New C4 Front anti-collision beam, inner hood plate
Aston Martin Rapide Section cover, sill beam
Opel Meriva Front and rear anti-collision beam
Front anti-collision beam, engine hood and
\Volvo S60
outer plate
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Table 3 Processing methods for Al-Mg alloy wires

[19]

Method Process Superiority Insufficiency
. . Charge mixture-melting Stable High
Semi-continuous fini ical equipment
casting and and refining-vertica product investment,
. semi-continuous quality and |ong process,
extrusion

casting-homogenization-hotperformance, large mold



consumption,

extrusion-alloy wires good )

. high
caFllnisns production
versatility costs

Complex
. _ Highproduct __ . .
Charge mixture-melting equipment,

. . unit weight, high
. . and refining-continuous .
Continue casting good product equipment

casting-multi-pass hot

direct rolling . ) yield and OB
continuous rolling-alloy . long process,
stable ;
e high energy
quality  consumption
Low
. Low
. { . equipment )
Horizontal Charge mixture-melting mechanical
] e . investment, .
continuous and refining-horizontal . properties of
. . ] superior
casting and continuous casting and _ products
g . ) advantage in
drawing drawing-alloy wires . with coarse
preparing .
~ dendrites
pure Al wire
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Fig.1 Morphologies of the AI-8Mg-3.8Ga-1.5In-0.7Sn (wt%) alloys

prepared by different methods3: (a) arc melting; (b) melt-spinning
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Fig.2 Microstructure comparison of as-cast 5A90 alloy fabricated by
(a) conventional direct chill casting and (b) low frequency

electromagnetic casting[46]
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Fig.3 Microstructures and average grain size statistics of AlI-5Mg

(wt%) alloy with different Sc contents: (a) 0 Sc; (b) 0.6 Sc; (c)

average grain size; (d) elemental maps of AlsSc phase in the grain[zg]
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Bl 5 ZEXAHE A-Mg &4 EBSD
Fig.5 EBSD maps of Al-Mg alloy subjected to various deformation
7]

_80pum {5

passes: (a) 0 pass; (b) 1 passes; (c) 2 passes; (d) 4 passes[6
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Fig.6 Schematic diagram of traditional hot-extrusion and continuous

rheo-extrusiont™® &%
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Research progress on the microstructure and property regulation of Al-Mg alloys
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(3 Engineering Research Center of Continuous Extrusion, Ministry of Education, Dalian Jiaotong University, Dalian, 116028, China)

Abstract: As an important type of Al alloys with excellent comprehensive properties, Al-Mg alloys with excellent mechanical properties, good

corrosion resistance, and weldability are widely used in aerospace, rail transit and marine ships. The recent research progress on the microstructure

and property regulation of Al-Mg alloys during solidification, heat treatment, and plastic deformation at home and abroad was summarized, and

the characteristic of each regulation method was analyzed. The application of continuous rheo-extrusion forming technology in the fabrication of

Al-Mg alloys was emphatically introduced, and the future development direction of AI-Mg alloys was prospected.
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