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Table 1 Chemical composition of the 6082 aluminum alloy W /%
WiH Si Mg Cu Zn Mn Ti Cr Al
BT 0.70~1.30  0.60~1.20 0.10 0.50 0.20 0.4~0.6 0.10 0.25 S
S Ry 0.974 1.012 0.001 0.183 0.004 0.005 0.008 0.001 o
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Fig. 1 Diagram of treatment process of the 6082 melt
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Fig. 2 Schematic diagram of measurement site of the element content
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Fig. 3 Macrostructures of the 6082 alloy ingot under EMS with different currents
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Table 2 Contents of the Mg element at 1-5 points under
EMS with different current intensities ~ wg/%

HLIL ML it
SEEEIA ML #2 A3 M4 05
0 1.0399 1.0633 1.0823 0.9723 1.0764 1047 0.045
10 09837 0.9107 0.9943 1.0324 0.9802 0980 0.044
15 1.0049 09531 1.0558 1.0124 1.0192 1,009 0.037
20 1.0088 0.9897 1.0175 1.0264 1.0022 1009 0.014
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Table 3 Contents of the Si element at 1-5 points under
EMS with different current intensities ~ wg/%

HL SILER
WA M1 mi2 A3 m4 m5
0 10862 1.1495 0.9469 1.1518 1.1593 1.098 0.090
10 0.9884 0.8888 0.9951 1.0850 0.9628 0.984 0.070
15  1.0276 0.9541 1.1216 1.0597 0.9696 1.026 0.068
20 1.0272 1.0016 1.0383 1.0120 1.0496 1.025 0.019
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Fig. 4 Effect of EMS on the segregation ratio of the Mg element
and Si element
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Fig. 5 Content distributions of the Mg and Si elements in radial direction under EMS
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Fig. 6 Macrostructures of the 6082 alloy ingot under UST with different times
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Table 4 Contents of the Mg element at 1-5 points under
UST with different times Wy /%

V(B MgILE 5 bk
FHmfES L M2 M3 4 A5
0 10399 1.0633 1.0823 0.9723 1.0764 1.047 0.045
50 0.9067 0.8692 0.9141 0.9027 0.8950 0.898 0.017
100 0.9280 0.9124 0.8954 0.8823 0.9137 0.906 0.018
150 0.9966 0.9721 0.9637 0.9831 0.9573 0975 0.016
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Table 5 Contents of the Si element at 1-5 points under
UST with different times W /%

eI Mgt % it
JHmHEs A1 2 M3 4 55
0 1.0862 1.1495 0.9469 1.1518 1.1593 1.098 0.090
50 0.9930 1.0334 0.9671 1.0027 0.9870 0997 0.024
100 1.0414 0.9855 0.9921 0.9957 0.9938 1.002 0.023
150 1.1498 1.1572 1.1158 1.1054 1.1340 1.132 0.021
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Fig. 7 Effect of UST time on the segregation ratio of the Mg and Si
elements
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Fig. 8 Content distributions of the Mg and Si elements in the radial direction under UST
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Fig. 9 Macrostructures of the 6082 alloy ingot
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Table 6 Contents of the Mg and Si elements at 1-5 points with or without refiner

. g TR .
TLE ARSI 1% 1 'y 3 T e A bRz
Mg 0 1.0399 1.0633 1.0823 09723 1.076 4 1.047 0.045
Si 0 1.086 2 1.1495 0.946 9 1.1518 11593 1.098 0.090
Mg 0.2 0.993 2 0.9535 1.0413 1.0218 0.965 8 0.995 0.037
Si 0.2 1.0342 1.0670 0.960 7 11206 1.0680 1.050 0.059
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Fig. 10 Grain sizes and segregation ratios with different amounts of the
refiner
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Effects of Electromagnetic Stirring and Ultrasonic Treatment on
Composition Segregation of 6082 Aluminum Alloy

LIU Yu-bo', SHEN Yu-ting', ZHANG Yu-bo"?, LI Shao-wei®, XU Chen-ling®, LI Ting—ju"?

(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116000, Liaoning, China; 2.Ningbo
Institute of Dalian University of Technology, Ningbo 315000, Zhejiang, China; 3. Dalian Huicheng Aluminum Co., Ltd., Dalian
116000, Liaoning, China)

Abstract:

It is important to eliminate the macro segregation for high quality 6082 product. The effects of melt treatments
on the segregation of the 6082 alloy were studied in this paper, including electromagnetic stirring (EMS),
ultrasonic treatment (UST) and refiner addition. The results showed that both EMS and UST could reduce the
segregation of Mg and Si, and the effect was enhanced with the increase of the current intensity of the EMS
and action time of the UST. When the current intensity of EMS was 20 A, the segregation ratio of Mg and Si
decreased from 1.113, 1.224 to 1.037, 1.048, respectively 6.8% and 14.3%. While after UST for 150 s, those
reduced to 1.041 and 1.047, respectively 6.5% and 14.5%. At the same time, both EMS and UST effectively
promoted the uniform distribution of the elements in the radial direction of cross section. As a contrast, the
addition of Al-Ti-B refiner could obviously reduce the grain size, but hardly contributed to eliminating the
segregation. The eliminating of the segregation by the EMS and UST mainly came from physical stirring
rather than grain refinement.

Key words:
6082 aluminum alloy; macro segregation; electromagnetic stirring; ultrasonic treatment
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