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Space Shuttle Tiles
Description:  A piece of tile from the original construction of space shuttle Columbia is thrust into a torch flame.  The tile will glow red in a matter of seconds.  The tile can be held by bare hands 20-30 second later.   
Concept:  The material has a low specific heat and a low thermal conductivity.  A material of this type is necessary for a space shuttle’s reentry, as the friction caused by passing through an enormous quantity of air in a short time produces a great amount of heat.  The tile is made of silica (SiO2).  Some physical properties are listed below.

	Density
	9 lb/ft3

	Specific heat
	0.15 BTU/lboF

	Thermal conductivity
	0.028 BTU/ft hr oF @ 70oF and 1 atm

0.073 BTU/ft hr oF @ 2000oF and 10-4 atm

	Maximum reuse temperature
	>2300oF

	Maximum single use temperature
	2800oF

	Reusability at 2300oF
	>100 missions



In October 1978, D.G. Noble was assigned as Chief of U.S. Air Force Quality Assurance on all NASA contracts at Lockheed Missile and Space Systems in Sunnyvale, California. The main NASA contract at that time was for the production of Space Shuttle tile for the first Space Shuttle to fly in space, Columbia. At that time, Space Shuttle Tile was being thrown into a large discard receptacle. There were no policies in effect at that time, precluding removal of anything from these receptacles. NASA has since decided that Noble had obtained the Space Shuttle Tile legally and could be sold commercially.
Materials:  
· Piece of space shuttle tile

· Propane torch with striker

· Evaporating dish

· Crucible tongs

Procedure:
Turn on the gas supply on the torch to provide a gentle stream.  You should be able to hear the gas as it exits the torch.  Ignite the gas using the striker provided.  This may take a few tries.  If the torch will not light, try turning down the gas a bit.  Using the crucible tongs, hold the tile in the flame until a orange glow is visible to the spectators.  Remove the tile from the flame and wait about 30 seconds.  The tile should now be cool enough to touch with bare hands.
Safety:
Practice the demo before performing it so that you can get an idea of how quickly the tile will cool.  
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