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Analysis and Experiments of Low Temperature Refining Slag with Boron Oxide
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2.College of Metallurgy and Energy, North China University of Science and Technology)
Abstract: For the amorphous master alloy with melting point of 1 250 C, through adding B, O; to the CaO-SiO,-
Al, O, base slag system, the low melting temperature slag system containing boron was designed. The phase dia-
gram of Ca0-Si0,-Al; O;-B, O; quaternary refining slag system was analyzed by Factage7.2 software simulation
calculation. With the proportion of B, O, increased from 7% to 19% , the area ratio of low melting temperature in
the phase diagram is increased from 5% to 46 %. With controlling the content of B, Oy at 13% ~16% , the melting
temperature is 1 100~1 200 C, which is suitable for the smelting of amorphous master alloy. The experimental
results indicate that the melting temperature is 1 150425 C, which is consistent with the simulated ones.
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Tab.1 Content range of each component in the low melting
point region with different contents of B, O, %
wpR
B, 05 CaO SiO; Al Oy

7 17.2~34.2/ 39~57.6/ 9.95~18.8/
35.8~38.2 32.8~36.7 19.5~23.2
10 11.16~45.04 24.8~56.3 7.92~30.51
13 9.2~50.5 0~57.7 8.4~54.7

16 0~57 0~61 0~52.5
19 0~67.7 0~52.5 12.8~100
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Tab.2 Component and temperature of samples

RFE wi/ % Friaife ek
AH CaO  SiO;  AlLOs By,Os WwEE/C REE/C
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4 34 42 8 16 0.80 870 1141
5 35 35 17 13 1.0 870 1150
6 30 22 35 13 1.36 936 1219
7 27 45 18 10 0.6 819 1146
8 18 54 18 10 0.33 878 1190
9 38 38 17 7 1.0 1012 1 245
10 28 56 9 7 0.5 870 1226
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Effect of Serpentine Channel Preparation Method on Semi-solid Slurry of
6061 Aluminum Alloy

Geng Xiaoxin, Mao Weimin., Li Naiyong
(School of Materials Science and Engineering, University of Science and Technology Beijing)

Abstract: The semi-solid slurry of 6061 aluminum alloy was prepared via a serpentine pouring channel. The influ-
ences of pouring temperature, bend inner diameterand the content of Si element on microstructure of the alloy
slurry were investigated. The results indicate that the semi-solid slurry prepared by the serpentine channel has su-
perior spheroidization and refinement effects to the traditional casting process, where the primary o-Al grains are
refined to 66.37 pm. With the Si content increasing, the spheroidizing and refining effect of grains become more
significant. When the Si content is 1.2% , the average grain diameter and shape factor of the primary o-Al grain
are 42.85 pm and 0.83, respectively. When the pouring temperature is 660~690 C and the channel inner diameter
is 20 mm, the prepared semi-solid slurry of 6061 aluminum alloy has a desirable effect.

Key Words: Serpentine Channel, 6061 Aluminum Alloy. Semi-solid, Microstructure Evolution
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