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RESEARCH PROJECT

“Analysis of the mechanical behavior of systems, machines, components and materials with high strength-to-mass
ratio”

Objective of the fetch program

Machine design and computational mechanics of high strength to weight ratio components and systems under the
guidance of prof. Sergio Baragetti, SSD ING-IND/14. Tensile and fatigue strength, contact fatigue, stress corrosion cracking
and corrosion fatigue will be analyzed. The acquired knowledge will be used to design structural components of machines
and systems, with particular reference to the structural and functional mechanical design activities of the company NOVA
Ltd. which is committed to co-finance the project.

Machine design and computational mechanics of high strength to weight ratio components and systems under the
guidance of prof. Sergio Baragetti, SSD ING-IND/14. Tensile and fatigue strength, contact fatigue, stress corrosion cracking
and corrosion fatigue will be analyzed. The acquired knowledge will be used to design structural components of machines
and systems, with particular reference to the structural and functional mechanical design activities of the company NOVA
Ltd. which is committed to co-finance the project. Synergy between the theoretical-mathematical models, the finite
elements numerical methods, and the development of experimental tests. Experimental activities will involve tensile and
fatigue tests on materials with high strength-to-mass ratio, with adequate treatments, in air and corrosive environments.
Full-scale testing will be performed on mechanical components. The stress-strain state will be obtained from electrical
SG analysis, and compared with theoretical and numerical results. Concerning the experimental activity related to the
fatigue behavior in air and corrosive environments, adequate algorithms for crack propagation will be developed, based
on fracture mechanics and finite element models of components and materials.

Result of the search

The research will have in the short to medium term impact in the field of constructive and functional mechanical design.
The development of components with high strength-to-mass ratio is extremely topical and useful because it aims to
increase machine performance and reduce energy consumption. The projects aims at improving the performance of
mechanical systems and eco-sustainability.



