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Effect of bottom blowing argon flow on temperature and
solidification of molten metal during casting

Gen Yunfei, Zhong Liangcai’, Yang Xiaomeng, Yang Shicun, Zhang Ling, He Longlong

(Key Laboratory of Ecological Metallurgy of Polymetallic Ore of Ministry of Education, School of Metallurgy, North-
eastern University, Shenyang 110004, Liaoning, China)

Abstract: The low melting point Pb,Sn,In, Bi,, alloy (mass fraction) in a stainless steel ingot mold
during casting with bottom argon blowing was used to investigate the effects of bottom argon blowing
on the temperature of the molten alloy and the microstructure of the solidified phase during casting by
measuring the temperature at different positions in the mold by thermocouples and observing the micro-
structure of the solidified phase by scanning electron microscope (SEM). The experimental results
showed that the temperature of the central temperature measurement point in the horizontal direction de-
creased slowly in the casting process without bottom blowing, and the temperature dropped sharply to
the isothermal platform temperature after casting. The central point temperature decreased to solidifica-
tion at a faster drop rate in the casting process with bottom argon blowing. When there was no bottom
blowing argon during casting, the liquid alloy was solidified from bottom to top in the vertical direction,
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while with the bottom argon blowing, the solidification began at all monitoring points almost simultan-
eously. Under the same cooling conditions, bottom argon blowing noteworthy delayed the solidification
start time at the lower part of the model during the casting process. The average diameter of the Sn-rich

phase on the detection cross-section was 2.58 um without bottom argon blowing. In contrast, with bot-
tom argon blowing, the particle size distribution of solidified phase can be effectively improved, the mi-
crostructure of as-cast alloy can be refined, and the average diameter of the Sn-rich phase on the cross-
section was about 1.89 ~ 2.20 um, which was reduced by 26.7% ~ 14.7% compared with that without

bottom blowing.

Key words: mold casting, bottom argon bubbling, low melting point alloys, temperature, solidification

phase microstructure
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Fig.3 Variations of temperature at the horizontal direction with different bottom argon flow rates
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Fig. 4 Variations of temperature at the vertical direction with different bottom argon flow rates
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Fig. 6 SEM backscattered electron images of Bi,In,, Pb,;Sn,, low-melting-point alloy at the center of the cross section and
bottom gas flow rates
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