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Effect of gas pressure on pore distribution of lotus-type porous
magnesium fabricated by unidirectional solidification

WAN Jiang, LI Yan-xiang, LIU Yuan

(Key Laboratory for Advanced Materials Processing Technology, Ministry of Education,
Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The characteristic of pore distribution on cross section of lotus-type porous magnesium fabricated by
unidirectional solidification was quantitatively studied with the pore size distribution, nearest-neighbour distance of pores,
and local porosity by use of statistic analysis methods. On the basis of this analysis, the influences of gas component and
pressure on pore distribution were then studied. The results show that at pure hydrogen atmosphere, the uniformity of
pore size, spatial distribution of pores and pore-cells increases with hydrogen pressure. While at a constant hydrogen

pressure, the uniformity of pore size, spatial distribution of pores and pore-cells is the best when the melt solidifies at

eutectic point.
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Table 1 Processing parameters, bulk porosity and mean pore
diameter of lotus-type porous magnesium(Holding temperature

7=1023 K)
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Fig.1 TImages of cross sections of lotus-type porous magnesium: (a) Sample No.2; (b) Sample No.3; (c) Sample No.5; (d) Sample

No.7
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Fig.2 Dirichlet tessellation for transverse cross-section: (a)

Dirichlet tessellation of sample No.5; (b) Definition of local

porosity
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Fig.3 Effect of gas pressure on pore size distribution: (a) Pure
hydrogen; (b) Constant py;, =0.4 MPa
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Table 2 O and R index for pore distribution on cross section

of lotus-type porous magnesium

Sample No. (0] R
1 1.554 0.395
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Fig.4 Nearest-neighbour distance distribution of pores on cross section: (a) Sample No.2; (b) Sample No.3; (¢) Sample No.5; (d)

Sample No.7
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Fig.6 Local porosity distribution of lotus-type porous magnesium: (a) Sample No.2; (b) Sample No.3; (c) Sample No.5; (d) Sample
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