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Study on Preparation Technology of Porous Pure Iron by Zone
Melting in Nitrogen Atmosphere
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Abstract: Lotus-type porous pure iron was successfully prepared by zone melting method with using nitrogen instead of
hydrogen as working gas. The results show that in addition to the macro cylindrical pores (150~600 pwm), uniform spherical
pores (0.15~12.00 wm) are found in the microstructure. The diameter of spherical pores decreases and the number of
spherical pores increases with the increase of pressure. The phase diagram of Fe-N indicates that there are two significant
differences in nitrogen solubility during solidification and subsequent cooling of pure iron. The cylindrical pores are caused
by the precipitation of susaturated nitrogen during the transition from liquid to solid phase, and the spherical pores are
caused by the poor nitrogen solubility during the transition from austenite to low temperature ferrite. Based on Sewert's law
and ideal gas formula, two kinds of porosity models are established, and the predicted values are in good agreement with
the experimental measured ones.
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Fig.1 Effect of nitrogen pressure on the morphology of cylindrical pores
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Fig.2 Effect of nitrogen pressure on the morphology of spherical pores
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Fig.4 Effect of nitrogen pressure on structural parameters of two types of pores
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Fig.6 Theoretical and measured values of double-scale porosity
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