
 

Tribology in Industry

Friction and Wear Processes � Thermodynamic
Approach

University of Belgrade � Faculty of Mechanical Engineering, Kraljice Marije 16, 11120 Belgrade, Serbia.

Friction
Wear
Energy dissipation
Entropy generation
Non equilibrium thermodynamics

Tribology, as the scientific and professional discipline within the
mechanical engineering, studies phenomena and processes on the
interacting surfaces, in direct and indirect contact and in relative motion.
It includes the study and application of the principles of friction, wear and
lubrication, as well as phenomena connected with these processes. Given
that a process involving friction is always accompanied by transformation
of energy, more precisely an energy dissipation process which generates
entropy, the concept of thermodynamic entropy production analysis
represents one of appropriate tools for studying and analysing the
behaviour of complex friction and wear processes. This paper presents a
review of published works in which the thermodynamic approach was
used in analysing the friction and wear processes in tribosystems.
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1. INTRODUCTION
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2. MODEL

2.1 The physical model
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2.2 The thermodynamical model
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3. CAUSES OF ENTROPY GENERATION

3.1 Dissipation of mechanical work used for
overcoming the adhesion forces
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3.2 Dissipation of mechanical work used for
abrasion (plastic deformation) process
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Fig. 3.
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3.3 Dissipation of mechanical work used for
creating cracks and fissures
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3.4 Dissipation of energy used for phase
transition process
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3.5 Change of entropy caused by the chemical
reactions
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3.6 Change of entropy caused by the heat
conduction process
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Fig. 4.

3.7 Generation of entropy due to diffusion
processes

4. CONCLUSION

Acknowledgement

REFERENCES

 The state of modelling in friction
and wear and a proposal for improving that state

 Friction and Wear

 Friction and Wear of Materials

 Thermodynamic modeling of
wear
Encyclopedia of Tribology

 On the thermodynamics
of friction and wear � A review

 Wear � An entropy production
model



M. Banjac et al., Tribology in Industry Vol. 36, No. 4 (2014) 341 347

 

 A thermodynamic model of friction

 On the
thermodynamics of degradation

 Entropy and dissipative processes of
friction and wear

 Etude Thermodynamique des
Processus Irreversibles

 Modern
Thermodynamics from Heat Engines to Dissipative
Structures

 
Glossary of Terms and Definitions in

the Field of Friction, Wear and Lubrication:
Tribology

 An entropy based model of plastic
deformation energy dissipation in sliding

 A thermodynamical model of
contact, friction and wear: I governing equations

 A thermodynamical model of
contact, friction and wear: II constitutive
equations for materials and linearized theories

 A thermodynamical model of
contact, friction and wear: III Constitutive
equations for friction, wear and frictional heat

 Wear
analysis in fretting of hard coatings through a
dissipated energy concept

 
An energy description of wear mechanisms

and its applications to oscillating sliding contacts

 Application of
an energy wear approach to quantify fretting
contact durability: Introduction of a wear energy
capacity concept

 A computational study of
frictional heating and energy conversion during
sliding processes

 Computer simulation of solid
particle erosion of composite materials

 
Modeling abrasive wear of homogeneous and
heterogeneous materials

Hydraulic Failure
Analysis: Fluids, Components, and System Effects


