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Bulk metallic glasses are a new class of
engineering materials that combine the
outstanding mechanical properties of
metals with the processing flexibility of
glasses. Due to their unique disordered
atomic-scale structure, metallic glasses
deform by the initiation and propagation of
shear bands, rather than by dislocation
mechanics (as in crystalline metals). Here,
we present transmission electron
microscopy results revealing nanometer-
scale voids inside shear bands, due to the
coalescence of excess free volume.
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High-resolution transmission electron microscope
(HRTEM) image of a shear band (indicated by
dashed lines) in a metallic glass. Deformation is
caused by an excess of atomic volume in the shear
band; when the deformation stops, the excess free
volume coalesces into nanometer-scale voids
(shown in red).
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High school student Dallas Perry making ultrasonic
measurements on a metallic glass.



