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/ Glass-forming ability of metals \

The last 20 years have witnessed the discovery of multi-component bulk metallic glasses (BMGs) in various
metal-based systems. The new BMGs can be readily fabricated by using conventional casting techniques at a cooling
rate as low as 1-100 K/s. These BMGs have demonstrated various superior characteristics and properties over
conventional amorphous metals, promising a variety of applications in engineering as a class of novel structural and
functional materials.

Due to the complexity in the dominant factors governing the formation of multi-component BMGs, however, it is
rather difficult to expect a theory that can be used to guide the searching of good glass formers in metallic systems.
The method of trail-and-error through extensive experimental searching and screen is still dominating the
development of new BMG systems.

We proposed a simple and effective approach for efficiently locating the basic compositions of BMGs. The new
approach for predicting new BMG compositions is based on the concept that the formation of glassy metals requires
suppression of nucleation and growth of the competing crystalline phases. If the chemical affinity between the atomic
pairs of the constitutional elements can be balanced to a certain degree, the molten
metallic liquid would have a strong ability to prevent the precipitation of any compounds
from the melt during the cooling process. It is assumed that such balance in the chemical
affinity can be achieved by proportionally mixing the corresponding binary eutectic
compositions with low eutectic points, leading to a base composition of a new BMG.
This talk will demonstrate that, by using this approach, we have successfully obtained
novel BMGs in the quaternary ZrCuNiAl and ternary CuZrAl alloy systems.
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