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	Title: Regeneratus: An adaptive, regenerative protection suit for all law enforcement and armed forces personnel
	School: Discovery Canyon HS, Colorado Springs
	Sponsor: Beaulah Aloysius
	Abstract: As the armed forces and law enforcement officers go into the front lines, whether on the battlefield or in our neighborhood, to protect our community from armed assailants they may be injured by a projectile, such as a bullet or any other ballistic impact. This impact affecting all protective officers in combat is called BABT. 

Behind armor blunt trauma (BABT) is the injury caused by the kinetic energy of the projectile being absorbed by the body armor and transmitted to the person's body, resulting in trauma. This type of injury can be severe or even fatal, depending on the type and velocity of the projectile, as well as the location and extent of the injury. BABT causes various internal injuries and may require medical attention. Our solution to this problem is to use a memory metal: Nitinol.

Nitinol exhibits the shape memory effect because of the way the atoms are arranged in its crystal structure.  When it is heated to a certain temperature, called the "transformation temperature", the atoms rearrange themselves into a new crystal structure. And when heated below the transformation temperature, it will remember its original shape and return to it. The process of implementation (Regeneratus Suit) is to combine wire strips of Nitinol beneath kevlar or carbon fiber to protect it from impact, and once damaged the impact sensors are used to detect ballistic impacts, and the heating process is initiated with an Arduino, using PWM signals, to reform the shape of the armor. 
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