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Microstructures and mechanical properties of
soft-contact electromagnetic DC casting 7050 high-strength alloy ingot
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2. Research Center of Foundry Engineering, Dalian University of Technology, Dalian 116023, China)

Abstract: By the numerical simulation and experimental investigation, the 7050 ingots were successfully produced by

soft-contact electromagnetic demicontinuous casting (SEC). Simulation results show that fluid flow field and thermal

field inside the ingot are changed by the electromagnetic field. Experimental results show that, with the soft-contact

electromagnetic casting, the surface roughness of the ingot decreases from 101.1 um to 48.6 um, the grain size and grain

unevenness of ingots decrease from 80—85 um and 21.69% to 55—70 um and 11.50%, respectively. The segregations of

alloying elements Zn, Mg and Cu are suppressed by applying the soft-contact electromagnetic field. In the

demicontinuous (DC) casting, the segregation rates of alloying elements Zn, Mg and Cu are 6.62%, 9.54% and 7.92%,

respectively. After applying the soft-contact electromagnetic field, the segregation rates of alloying elements Zn, Mg and

Cu decrease to 3.87%, 3.63% and 1.36%, respectively. The distributions of alloying elements are more uniform.

Key words: 7050 aluminum alloys; soft-contact electromagnetic demicontinuous casting (SEC); refinement; segregation;

numerical simulation

20 60
GETSELEV
DC
(BK2008562)
2009-08-25 2010-04-20

0411-4708940 E-mail: tjuli@dlut.edu.cn

(Electromagnetic casting, EMC)!' !
2~10 kHz



20 7 7050 1283
[3]
1
a 7050 2
(Soft-contact electromagnetic DC casting, SEC) Zn Cu Mg
VIVES™*™ 1987 Zr
Cu
“ 7z 830~850
690~700
(87101 700~720
1
1350 Hz
50~1 500 Hz
VIVES ;EEEEEEEEE‘;EE::
7050 o Ei -
1] Liquid metal == Coil
[12] .::’x //_TL\
o : Ingot mold
133 mm><440 mm 7050 F £
7050 ]
Water
Ingot
1 |
1
Fig.1 Principle schematic diagram of soft-contact electro-
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Table 1 Processing parameters of demicontinuous casting

Casting temperature/ Casting speed/(mm-min ") Flow rate of cooling water/

Temperature of

(m*h™h pure aluminum/
690—700 55-65 3-5 710-720
2 7050
Table 2 Chemical composition of 7050 aluminum alloys (mass fraction, %)
Zn Mg Cu Zr Fe Si Mn Ti Al
6.1-6.3 2.1-23 2.0-2.3 0.1-0.12 =0.15 =0.10 0.1 0.03 Bal.
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Fig.2 Mesh model of soft-contact electromagnetic casting

Fig.3 Detection path of electromagnetic field

3
Table.3 Physical properties of materials
. Relative Ele.:ct.r 1?a1 Density/ Specific heat/ Therrr.la.l Viscosity/ Melting heat/
Material ermeabilit resistivity/ (kgm ™) (kg K conductivity/ (Pa's) ke
Air 1 - - - - - -
Coil 1 1.678><10"* - - - - -
Mold 1 5.000<10® - - - - -
Alloy 1 24201077 2 830 860 180 0.001 352 000
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Fig.5 Photos of 7050 ingots cast by conventional DC casting

(a) and soft-contact electromagnetic casting (b)
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Fig.6 Surface roughnesses of ingots cast by conventional DC

casting (a) and soft-contact electromagnetic casting (b)
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