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The “Atomic Trampoline” Amorphous Metal Demonstration
Description:  Two ball bearings are dropped from the same height, down identical plastic tubes onto two different surfaces: one stainless steel, and the other an amorphous metal called Liquidmetal®.  The ball bounces much longer on the amorphous metal surface, indicating a much different energy transfer interaction than that of the stainless steel base.  
Concept: The atoms in an amorphous material are not arranged in any ordered structure, rather they have a tightly-packed, but random arrangement.  Amorphous materials are formed by cooling the liquid material quickly enough to prevent crystallization; the atoms do not have time to arrange themselves into an ordered structure.  Liquidmetal® is an amorphous alloy (also known as a metallic glass) containing five elements, with the elemental composition is 41.2% zirconium, 22.5% beryllium, 13.8% titanium, 12.5% copper, and 10.0% nickel.
Because of the varying sizes of these atoms, and their random arrangement in the solid, there are no groups of atoms that can easily move past one another.  Because there are no planes of atoms in an amorphous material, the atoms are gridlocked into the glassy structure, making the movement of groups of atoms very difficult.  One consequence of this atomic gridlock, is that some amorphous metals are very hard.  Liquidmetal® is more than two times harder than stainless steel. However, besides being a very hard material, this amorphous alloy has a low elastic (or Young’s) modulus.  The combination of hardness and elasticity of Liquidmetal® is an important factor in its many applications.
More information on this substance is available at:

http://mrsec.wisc.edu/edetc/amorphous/
Materials:  
· Two plastic tubes
· Stainless steel base

· Liquidmetal® topped base
· 2 stainless steel ball bearings
· Adjustable camera (for larger lecture halls)
Procedure:
Set the tubes up side-by-side, making sure the amorphous metal disc is facing upwards.  Drop the ball bearings down both tubes at the same time from the same height.  The ball will bounce on the Liquidmetal® surface for 15-20 seconds if the tube is set on a flat surface.
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