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FOR IMMEDIATE RELEASE
Improving Armor, Helmets and Diagnosis
Materials Researchers at NYU-Poly and NYU Discover that Foam Isn’t Always Protective; Findings to Help Diagnose Hidden Explosive Shock Wave and Sports Injuries

NEW YORK, August 3, 2010 – In a counter-intuitive finding, scientists at New York University (NYU) and Polytechnic Institute of New York University (NYU-Poly) report that the foam used in helmets and other body armor indeed absorbs damage when compressed slowly but can cause as much injury as a hard object when hit at high speeds.

The materials scientists also found that bones themselves fracture differently according to loading – another factor that will lead manufacturers to select protective materials according to the speed of impact, whether for sports equipment, military armor, car interiors or submarines. Their findings could change the methods of diagnosis for soldiers and football players whose injuries are not immediately detectable but whose symptoms evolve over time. 

Nikhil Gupta of NYU-Poly’s Department of Mechanical Engineering and Paulo Coelho of NYU’s Department of Biomaterials and Biomimetics led the team that undertook two recent studies. They were conducted on rabbit femur bones but the team expects similar results on human bones. Advanced engineering and medical equipment such as CT-scanners, electron microscopes and high-speed camera systems documented how bones and lightweight composite materials deformed and fractured under high loading rates. 

In addition to helmets and armor, the lightweight foams are widely used in marine structures such as boats. Describing the importance of the findings on foams, Dr. Gupta said that “the foam materials that seem soft when slowly compressed can actually become much stiffer as the loading rate is increased. A foam that would crush when slowly compressed can cause injury if punched hard.” In subsequent studies, the team plans to investigate whether the change in the material behavior at high loading rates can actually increase the risk of injuries. 

The team used a high speed camera to take about 7,000 images per second when the bones were loaded at high rates, simulating a blow to the body or the impact from a nearby bomb blast, among other conditions. They found the fracture pattern varied according to the load. 
- more -
“The CT-scan and electron microscope allowed us to observe that at high loading rates, the fracture starts as numerous hairline cracks and causes substantial damage to the entire specimen,” Coelho said.  Lower loading rates generated fewer cracks. “Clinically, it may be very challenging to detect and repair small-scale but widespread damage caused by high loading rates,” he said. This observation will be useful in analyzing injuries of soldiers who are subjected to blasts or football players who do not display immediate detectable injuries but their symptoms evolve over time. 

The papers authored by the team appear in Materials Science and Engineering: A and Journal of Biomechanics. Their studies were supported by a National Science Foundation grant and supplemented by an NYU seed grant designed to foster research collaboration between the two affiliated schools. 

About Polytechnic Institute of New York University

Polytechnic Institute of New York University (formerly Polytechnic University), an affiliate of New York University, is one of New York City’s most comprehensive schools of engineering, applied sciences, technology, and research, and is rooted in a 156-year tradition of invention, innovation, and entrepreneurship: i2e.
The institution, founded in 1854, is one of the nation’s oldest private engineering schools. In addition to its main campus at MetroTech Center in downtown Brooklyn, it offers programs at sites throughout the region and around the globe. NYU-Poly has centers in Long Island, Manhattan and Westchester County; globally, it has programs in Israel, China and will be an integral part of NYU's campus in Abu Dhabi opening in autumn 2010.

For more information, visit www.poly.edu. 

#   #   #
Contact:

Kathleen Hamilton

718-260-3792 office

973-997-0416 mobile

hamilton@poly.edu

[image: image2.png](({‘ NEW YORK UNIVERSITY

Polytechnic Institute of New York University | Six MetroTech Center, Brooklyn, New York 11201 | T:718.260.3600 | F: 718.260.3136 | www.poly.edu





[image: image1.png][image: image2.png]