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Nitinol Demo 
 

“Memory” Metal 
 
 
Nitinol is a shape memory alloy that exhibits a solid state phase change with interesting and useful 
properties. 
 
Ni = nickel 
Ti = titanium 
NOL = Naval Ordnance Laboratory 
 
Straighten or deform a piece of shape memory metal.  Dip the distorted wire into a beaker of 
water at approximately 70°C (or higher based on which alloy you have).  It will return to its original 
“trained” shape.  Test different samples and shapes.  A hair dryer may also be used as a source of 
heat.  Hold the metal in the warm water using pliers on each end.  Deform the metal and release the 
wire from one of the pliers – it will be elastic and not pliable. 
 
Straighten or attempt to deform a piece of super-elastic metal.  It springs back to its original 
shape.  Dip the super-elastic metal into a dry ice/ethanol bath and immediately straighten or 
deform the metal upon removal – it will now relax and deform.  It will return to its original shape as 
it warms in the air. 
 
A solid state phase change occurs at a specific transition temperature.  A crystal structure change 
occurs – more pliable structure at cooler temperatures and an elastic structure at warmer 
temperatures.  By varying the percentages of nickel and titanium in the alloy, different transition 
temperatures can be achieved.   
 
Shape memory wire - transition above room temperature 
Super-elastic wire - transition below room temperature  
 
The “set” shape of a piece of nitinol can be changed by using a heat treatment around 500°C.   
 
ChemMatters has a great article on nitinol called “Memory Metal” in the October 1993 issue.  Have 
the students read the article in class and answer questions such as the following in their journal: 
1.  Title of article 
2.  Date of article 
3.  Name the 2 crystalline structures that nitinol forms. 
4.  List 4 uses of nitinol. 
5.  Think of a possible new use of nitinol – something not mentioned in the article.  Bonus 
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Sources of nitinol: 
 
Flinn Scientific   
Catalog number AP1937 
www.flinnsci.com 
1-800-452-1261 
Chem Fax with additional information on shape memory alloys is included 
 
Educational Innovations 
Catalog number:  HS-6 by the foot HS-9 package of ten 3” pieces 
www.teachersource.com 
1-888-912-7474 
Includes background information and directions for retraining the metal into a new “set” shape. 
 
 
 
 
 
Websites 
 
http://www.nitinol.com 
click on “engineering” for lots of info 
 
http://translate.google.com/translate?hl=en&sl=de&u=http://www.memory-
metalle.de/&prev=/search%3Fq%3Dnitinol%26hl%3Den%26lr%3D 
 
http://www.imagesco.com/catalog/nitinol/nitinol.html 
 
http://www.memry.com/applications/index.php  
great!!!!!!!!! 
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