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                                                                   Abstract
Nitinol is a functional material well-known for its shape memory and superelastic behavior. On account of these abilities, it has found applications as material for orthodontic braces, coronary artery stents, actuators and Chevrons at the exhaust of jet engines and actuators where Chevrons are the saw tooth patterns seen on the trailing edges of some jet engine nozzles. In many of these applications, the fatigue behavior of Nitinol determines its service life. Fatigue is the result of cyclic loading of a material and can cause the failure of material at applied stresses smaller than the yield strength of the material. Introduction of compressive residual stresses in the surface or subsurface regions of the material has been found to be a successful way of enhancing the fatigue life of a material. The compressive residual stresses can be introduced through surface engineering techniques such as shot peening or laser shock peening. Laser shock peening of cold rolled Nitinol was carried out at high power density (7 and 9 GW/cm2) and high overlap ratio (90%). Tensile surface residual stresses were generated in the peened material. An enhancement in surface microhardness from 351 for un-peened material to 375 and 394 VHN for the 7 and 9 GW/cm2 samples, respectively, was also observed. However, at a depth of 50 µm, the hardness of the peened material was lower than that of the as-received material. These contrasting observations were attributed to the change in the austenitic phase fraction brought about by laser interactions. Some additional studies were conducted on Ni-Ti coupons having 10 mm x 10 mm size by LASER Peening using a pico-second Q-Switching laser source. In this investigation, the evolution of crystallographic textures was studied along with residual stress measurements. 
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