














8 

 

the approval of the dissertation work results and personal contribution of the author is 

provided. 

The first chapter deals with the review of the literature on the theme of the 

dissertation work. Analysis of the current state of the transport aircraft corrosion 

problem has been carried out.  It is shown that the problem of corrosion is a common 

worldwide and it is reflected in the airworthiness requirements. Significant number of 

aircraft components failures occurs due to the corrosion, corrosion cracking, corrosion 

fatigue, oxygen imbrittlement, and high temperature corrosion.  

Periodic inspection and repair reveal different types of corrosion and require 

significant financial costs to maintain airworthiness. Contemporary scientific ideas 

about the nature of corrosion damage are considered. 

The types of corrosion damage of the aircraft bearing elements and the factors 

that contribute to the nucleation and development of corrosion damage are described. 

At the considering corrosion and fatigue damage of aircraft structures, special 

attention is paid to structural connections, in particular riveted joints, which are highly 

sensitive to both the corrosive environment and the action of cyclic loading, the 

combination of which often leads to catastrophic consequences. 

The peculiarities of the use of corrosion preventive compounds are considered. 

The conducted analysis of studies of the functional properties of corrosion preventive 

compounds indicates the need to study possible side effects of their use, in particular, 

their effect on the fatigue of structural riveted joints. 

On the basis of conducted analysis, conclusions were made; the aim and 

objectives of the research were formulated. 

The second chapter deals with substantiated methods and techniques of 

experimental researches. Methodology of the research provided practical value of the 

work due to the heading on the problem of protection against corrosion for real 

structures of the planes of transport category, substantiation of the test specimen design, 

regimes of loading, as well as by selection of corrosion preventive compounds, which 

provides possibilities for general conclusions as for the possibilities of negative side 

effects and their prevention. 
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Structural-logical scheme of the comprehensive method for the control of side 

negative effects caused by the application of corrosion preventive compounds has been 

developed. 

The scientific novelty of the results:  

1. By the conducting fatigue tests of specimens of riveted joints, the assumption 

about influence of corrosion preventive compounds on fatigue life has been 

substantiated.  

2. The relation of the corrosion preventive compounds characteristics and side 

effects of their application was found. 

3. By application of original device, the influence of the corrosion preventive 

compounds on the static friction between the elements of riveted joint has been 

assessed. 

4. By application of Finite Elements Analysis, the relation of static friction 

coefficient and stress state at the area of fatigue crack initiation was found. 

5. On the base of research results the new complex method for the control of side 

negative effects caused by application of corrosion preventive compounds has been 

developed.  

Keywords: Aircraft, transport category aircraft, tests, corrosion, greases, oils, 

service life, reliability, loading, riveted joints, coating, fatigue, friction, viscosity, finite 

elements analysis, stress-strain state, cracks nucleation and propagation, durability, 

lubrication. 
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