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Fig. 1 Continuous refining centralized melting system
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Fig. 2 SEM-EDS characterizing of the aluminum liquid on surface during the N, refining process
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Fig. 3 SEM-EDS characterizing of the aluminum liquid on surface during argon refining process
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Fig. 4 Schematic illustration of argon bubbles and impurity removal in
a continuous refining centralized aluminum liquid
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Tab. 1 The slag outputs from degasser under the additions of different proportions of aluminum ingots and various grades of
recycled materials

e FE/kg 1 mkbkeg 28R ke 3R R ke RSO (hewk')  difbkg  Bdfbkg  HIEHB%
1 10719 0 7562 0 6 47.80 18 281 0.26
2 17 297 0 12 127 0 6 49.60 29 424 0.17
3 19 348 0 12184 0 6 43.00 31532 0.14
4 17 104 0 11512 0 6 36.70 28 616 0.13
5 17 593 0 11539 0 6 23.30 29132 0.08
6 15 559 0 11743 0 6 59.65 27302 0.22
7 8 406 3023 2521 1127 6 78.05 15 127 0.52
8 5917 1168 2407 404 6 49.90 9838 0.51
9 3413 452 327 0 6 25.70 4192 0.61
10 9902 4500 1779 1224 6 40.10 17 647 0.23
11 7939 4320 1375 843 6 46.30 13778 0.34
12 8 060 3842 1880 1107 6 54.1 14 859 0.36
F2 ZKMEEFPASTER (n=12)
Tab. 2 Results of linear regression analysis ( n=12)
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Influence of Continuous Argon Refining Process on the Preparation Quality
of IDA1D Al-Si Alloy Melt

LI Wei', LIN Zhao-fu', XU Hui', TANG Xiao-liang’, LIANG Meng’, YU Hong’, SHI Han’, BAO You-yu’
(1. Chongging Changan Automobile Co., Ltd., Chongqing 400023, China; 2. Chenzhi Technology Co., Ltd., Chongqing 402760, China; 3.
Fengyang Aiersi Light Alloy Precision Forming Co., Ltd., Chuzhou 233100, Anhui, China)

Abstract:

Under the trend of automotive lightweighting, integrated die-casting technology has emerged as a critical
research focus due to its high efficiency and economic advantages. Taking the JDA1b Al-Si die-casting alloy
as an object, the nitrogen-based and argon-based continuous refining processes within an industrial integrated
melting system were compared in this study. It is found through the SEM-EDS, the element analysis and
the slag quantity detection that the nitrogen refining promotes the formation of large-sized heterogeneous
particles, leading to impurity levels exceeding specified standards. In contrast, the argon refining effectively
removes hydrogen and inclusions, suppressing the generation of endogenous AIN inclusions, and significantly
enhancing aluminum melt cleanliness (specifically manifested as low inclusion content and low density
equivalent). The investigation results demonstrate that the aluminum melt quality was jointly influenced by the
clement burning loss, the scrap returns purity, and the density equivalent, and among of them, the production
stability, the scrap returns control, the scum removal, and the real-time density equivalent monitoring are
critical control parameters. It is confirmed through this investigation that the argon refining is more in
accordance with the stringent requirements for high-purity aluminum melt in the integrated die-casting
applications, providing theoretical and experimental foundations for the process optimization.

Key words:
aluminum-silicon alloy; continuous argon refining; integrated melting; high-purity molten aluminum
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