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Abstract
Shape memory alloys take place in a class of smart materials by exhibiting a peculiar property called shape memory effect. These alloys give stimulus response to changes in the external conditions, like temperature changes and stressing. This property is characterized by the recoverability of desired shape on the material at different conditions.  Shape memory alloys are functional materials in many engineering application due to the capability to recover the initial shape when subjected to variation of temperature or stress. Shape memory effect is based on a solid state phase transformations, martensitic transformation, and it is initiated by cooling and stressing, by means of thermal induced and stress induced martensitic transformations, and performed thermally by heating and cooling after previous cooling and stressing processes, and this behaviour is called thermoelasticity.

Martensitic transformations are first order diffusionless transformations and thermal induced martensitic transformation occurs with cooperative movement of atoms in the materials on cooling from high temperature parent phase region. 

The origin of this phenomenon lies in the fact that the material changes its internal crystalline structure with changing temperature. These changes are governed by the remarkable changes in internal crystalline structure of materials. Thermal induced martensitic transformations occur on cooling with cooperative movement of atoms in <110 > -type directions by means of lattice invariant shears on a {110} - type plane of austenite matrix which is basal plane of martensite. Thermally induced martensite occurs as the twinned martensite on cooling, and the twinned structure turn into the detwinned martensite by means of stress induced martensitic by stressing material in the low temperature product phase condition. In the stressing process, stress-strain profile exhibit different characteristics; loading and unloading paths are different, and cycling loop reveals energy dissipation. 
Copper based alloys exhibit this property in metastable beta-phase region. Lattice invariant shear is not uniform in copper based alloys and cause the formation of unusual complex layered structures.

In the present contribution, x-ray diffraction and transmission electron microscopy (TEM) studies were carried out on two copper based CuZnAl and CuAlMn alloys. X-ray diffraction profiles and electron diffraction patterns reveal that both alloys exhibit super lattice reflections inherited from parent phase due to the displacive character of martensitic transformation. Specimens of these alloys were aged at room temperature for along term, and x-ray diffractograms taken during ageing show that diffraction angles and peak intensities changed. This result refers to a new transition and rearrangement of atoms in diffusive manner.  
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