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Table 1 Parameter value used for computation

ky/ ky/ R/ g/
(mol'mﬂ'Pa*l) (mol'mﬂ'Pa*l) (J-molﬂ'k*l) (ms?)
1.91x1077 0.038 8.31441 9.8
DAB/ patm/ 77/ pL/
(m*s ™) Pa (Pa-s) (kg'm?)
1.64X107°  1.013X10°  1.59X10°  1.59X10°

R2 PSR R K

Table 2 Single factors and levels of magnesium melt—
hydrogen gas bubble
Sample Primary Primary Magnesium melt
No. height/m radius/mm temperature /K
1 0.2 0.5 923
2 0.2 0.5 973
3 0.2 0.5 1023
4 0.5 0.5 923
5 0.8 0.5 923
6 0.2 0.75 923
7 0.2 1.0 923
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Fig. 1 Effect of different magnesium melt temperatures on

hydrogen gas bubble evolution: (a) Bubble rise speed; (b)

Bubble radius
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Fig.2 Effect of different primary heights on hydrogen gas
bubble evolution: (a) Bubble rise speed; (b) Bubble radius
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Fig. 3 Effect of different primary bubble radius on hydrogen

gas bubble evolution: (a) Bubble rise speed; (b) Bubble radius;

(c) Bubble rise height
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Effect of process parameters on dynamics of
hydrogen gas bubble evolution in magnesium melt

XU Si-xiang, SHI Hai-dong, WANG Ren-bao, ZHANG Bing-gang, ZHAI Jian-jian

(School of Mechanical Engineering, Anhui University of Technology, Ma’anshan 243002, China)

Abstract: For a problem of monitoring and controlling of hydrogen gas bubble in high temperature magnesium melt, a
built kinetic model of hydrogen gas bubble evolution was used to analyze the effect of factors on bubble evolution. The
traditional single factor analysis method was adapted to study the relationship of characteristic parameters of hydrogen
gas bubble with time under the condition of setting up different process parameters, including primary radius, primary
height and magnesium melt temperature. The dynamics formulas with different process parameters were calculated by
MATLAB, the changing graphs of bubble rising speed, bubble radius and bubble rising height were gotten. The results
show that, if the set parameters are satisfied for magnesium melt-hydrogen gas bubble phase system, the primary bubble
nucleation height and magnesium melt temperature have little influence on bubble evolution, while the primary radius has
more influence on that. Meanwhile, with the increase of the primary radius of bubble, the rise speed and rise height are all
increasing at the same time. But, with the bubble radius increasing in a certain range, the time researching up to the
maximum rising speed has larger delay.

Key words: magnesium melt; hydrogen gas bubble; process parameter; dynamics
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