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Fabrication of Porous Metallic Glass
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For the fabrication of porous metallic glass, the techniques of supercooled liquid foaming and
selective corrosion of two-phase metallic glass were developed.

The Pd-Cu-Ni-P and Zr-Cu-Al-Ag bulk glassy alloys were foamed by viscous flow of
supercooled liquid by the pressure of hydrogen or helium gas pores. The hydrogen pores with a
volume fraction of 1.9% are homogeneously precipitated in hydrogen absorbed Pd-Cu-Ni-P melt
when it is quenched in a hydrogen atmosphere. The helium pores with a volume fraction of 7% are
homogeneously dispersed in the Zr-Cu-Al-Ag melt by melting fine Zr-Cu-Al-Ag alloy powder in
the helium gas atmosphere. The pore containing Pd-Cu-Ni-P and Zr-Cu-Al-Ag melt can be
vitrified by water quenching. The annealing treatment of the pore containing glassy alloys at the
supercooled liquid region caused expansion of pores due to the viscous flow deformation of gas
pressure in the pores. The porous glassy alloy with porosity range up to 70 % can be fabricated.
Under compressive deformation, the porous alloys with porosities of several % show large
plasticity in conjunction with high strength due to the introduction of multiple shear-bands
enhanced by the strong stress concentration effect of pores. The high porosity porous alloy with
cellular structure did not show macroscopic fracture in a wide compressive strain range up to 0.6
because of ductile bending deformation of thin cell walls. Porous bulk glassy alloys exhibited
higher strength, lower Young’s modulus and higher energy absorption capacity compared with the
conventional crystalline metal foams.

The Zr-rich and rare-earth(RE)-rich two-phase metallic glass was prepared by the melt-spinning
of Zr-RE-AI-Ni alloy. The strong repulsive interaction between Zr and RE cause liquid phase
separation during quenching, resulting in unique microstructure of Zr-based and RE-based
metallic glass. At the composition where the phase separation is caused by spinodal decomposition,
the bicontinuous two-phase microstructure of Zr-based and RE-based alloy was formed. The great
difference in corrosion behavior between Zr-based alloy and RE-based alloy enables selective
corrosion of RE-based phase from two phase alloy, forming porous Zr-based metallic glass with
fine mesh-like structure.





