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Abstract 
Although functionability properties of machines are defined through probability 
characteristics, like reliability, availability and similar, the full understanding of them is 
only possible by observing, analysing and understanding of the physical mechanisms that 
generate negative functionability events. As the scientific understanding of the 
mechanisms that generate functionability phenomena, in Mirce Mechanics, is based on 
the fundamental understandings of the physical properties of atoms and molecules. The 
understanding and prediction of the properties of matter at the atomic level represents 
one of the great achievements of twentieth-century science. As matter is composed of 
atoms, this paper starts with its property and the manner in which the atomic elements 
are arranged. Electron density describes the distribution of the electronic charge 
throughout real space resulting from the attractive forces generated by nuclei. It is a 
measurable property that determines the appearance and form of matter. The theory 
developed to describe the behaviour of electrons, atoms and molecules differs radically 
from known Newtonian physics, which governs the motions of macroscopic bodies and 
the physical events of our everyday experiences. That new theory, which is able to 
account for all observable behaviour of matter, was named quantum mechanics. Thus, 
this paper presents the quantum theory approach to atoms in molecules, QTAIM, which 
is based on the revolutionary approached pioneered by Professor Richard F.W Bader 
(1931-2012) 
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8. Conclusion  
 
The main objective of this paper was to present Mirce Mechanics approach to Reliability, 
one that is based on the laws of science. This approach is in direct agreement with the 



observed occurrences of failure phenomena resulting from physical processes like 
corrosion, fatigue, creep, wear and similar.  
 
Finally, it is essential to distinguish the scientific formulation of the motion of failure 
events through the life of a system, contained in Mirce Mechanics and presented in this 
paper, from the best “industrial practices” approach that is based on reliability models of 
systems that are created to demonstrate the contractual compliance of the legally binding 
acquisition processes. As science is the proved model of reality that is confirmed through 
observation, the summary message of this paper to reliability professionals is to move 
from the universe in which the laws of science are suspended to the universe that is based 
on the laws of science that govern behaviour of atoms in molecules of the matter, in order 
for their reliability predictions to become in-service realities. 
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