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Bulk Metallic Glass Gasket for High Pressure, in situ X-ray Diffraction
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Introduction: Amorphous metallic alloys lack long-range atomic order and consequently exhibit excellent
homogeneity, no microstructure discontinuities, and no sharp x-ray diffraction peaks [1]. Moreover they have
higher tensile fracture strength and hardness than those of traditional crystalline metals [1]. These excellent
physical properties make bulk metallic glasses very good candidates for high-pressure gaskets for in situ x-ray
diffraction experiments.

Methods and Materials: A Pd4oNis P2 bulk metallic glass [2] was used as the gasket for DAC high pressure in
situ x-ray diffraction experiments. The behavior of the Pd,oNis; P29 amorphous alloy under hydrostatic/non-
hydrostatic was investigated by in situ synchrotron x-ray diffraction. The pressure distribution of the amorphous
metallic gasket in the DAC was measured by means of ruby fluorescence.

Results: We tested the Pd4oNis P29 amorphous alloy as a gasket material in three experiments. Because of their
amorphous characteristic and excellent mechanical performance, bulk metallic glasses (BMG) can act as a very
good gasket materials for DAC (or other gem anvil cell [3] ) high pressure in situ x-ray diffraction experiments. For
similar reasons the BMG gasket could also be used for high-pressure neutron diffraction experiments.
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