General objectives 


Structural transformations during welding operations as a result of heating, cooling and processing of metallic materials cause stresses and residual strains with inadequate effects regarding the dimensional stability and reliability of welded steel construction. 

General objectives of the project: 


1. Implementation of technology for the dimensional stabilization by mechanical vibrations of welded metal structures, efficient technology and clean technology. 
The need to develop energy-efficient technologies is justified by the alarming trends of global energy demands (which provides to grow by 60% in the next 30 years) by the need to limit gas emissions with dramatically reducing  of devastating consequences for climate changes.
2. Identification of interdisciplinary related links, which make possible the acquisition of top technological concepts of other sectors of technology (ICT) to raise the technical level  of electrotechnical equipment, to increase efficiency and to reduce energy consumption, environmental conservation.
 
3. Promotion of participation of bodies and research&development institutes in Romania, Serbia, Croatia in the European and international programs and their connection to the European area of research, including the integration of technology platforms at European level.

Abstract 
The principle underlying this method is the following: mechanical vibrations produced by the vibrator make components in all plans resulting in mechanical power transmission in mass of the piece in all the directions. Wave energy leads to changes in the structure of the material, standardizing internal stresses. 
It produces a significant reduction of the maximum value of the  internal stresses and the stability in time of the structure dimensions. 
Determination of excitation force of a given piece, respectively of the energy necessary for the stress-relief is a problem which will be solved after the experimentation of stress-relief equipment, considering that the transmission of a too much vibrating energy to the piece can lead to local oscillations, vibratory stresses which exceeds energy limit of the metal and destroys or cracks the piece. 
The first attempts for dimensional stabilization by vibrations in the U.S.A dates from 1966. Internationally, in the U.S.A and China, the dimensional stabilization technology and stress-relief by controlled mechanical vibrations is applied at industry level, being standardized. 
Considering still some reluctance on the part of some beneficiaries of EU member countries, the project aims to examine a range of main parameters (physical) that occur during the stress-relief process, using the advantage of current computer technology and modern equipment for determining the residual stresses. 
Although the number of researches dedicated to the knowledge of  elimination phenomenon of residual stresses from the welded metal structures by vibrations,  surpassed early stage, still has not imposed a specific research methodology, standard specimens, similar to those used in classical tests of resistance. 
The project proposes the implementation of precise measuring of sizes and residual stresses before the application of the stress-relief process, which justifies the application of the process, and after the stress-relief which represents  the efficiency and the end of stress-relief. 

It will examine the types of structures and materials (metal) that are suitable to vibratory stress-relief process by an optimal level of stress-relief and will take the specimens for examination. 
To stabilize the optimal level of internal stress-relief, it will be determined by numerical simulations and mathematical calculations the technological vibration parameters (energy, frequency, amplitude) according to limit (flow, elasticity, fatigue, etc.) of welded metal structures and the elasticity characteristic of elastic  buffers on which subassemblies are placed. 
Analysis of efficacy of the vibratory stress-relief process requires comparison of results on three kinds of specimens: no stress relieved, thermally stress relieved, vibratory stress relieved. 
It will develop a final vibratory stress-relief  technology depending on the configuration of pieces, structure, mass, limit of flowing etc. and a technical interpretation of the results so that it can be implemented into a specialized software. 

