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MATERIAL SELECTION FOR TRIBOLOGICALLY LOADED COMPONENTS 

Dragan ADAMOVIC1, *, Dusan ARSIC1  Vesna MANDIC1, Djordje IVKOVIC1, 
Marko DELIC1, Nada RATKOVIC1 

Abstract: This paper examines the selection of materials for machine parts subjected to high friction and wear 
(tribologically loaded components). Three main classes of engineering materials  metals, polymers, and 
ceramics  are analyzed in terms of tribological properties such as hardness, coefficient of friction, and wear 
resistance. The importance of these properties for material performance under frictional conditions is 
discussed. A specific example is used to illustrate the process of selecting an optimal material based on 
tribological requirements. 
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1. INTRODUCTION 



2. ANALYSIS OF MATERIALS FOR 
TRIBOLOGICAL LOADS  

2.1 Metals 



2.2 Polymers 

2.3 Ceramics 



3. TRIBOLOGICAL CHARACTERISTICS OF 
MATERIALS 



Table 1.

Metals 

Vickers 
hardness 

number (HV) 
range from 
soft to hard 

Ceramics 
Vickers 

hardness 
number (HV) 

Polymers 
Vickers 

hardness 
number (HV) 
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Figure 1.
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3.2 Coefficient of Friction 

Polymers

metals

ceramics

Metal metal (dry):

Metal metal (lubricated):

Polymers:

Ceramics:



metals

polymers

ceramics

3.3 Wear 

Adhesive wear

Abrasive wear

Surface fatigue (contact fatigue)

Tribochemical (oxidative) wear

wear rate



 
In summary

4. CASE STUDY: MATERIAL SELECTION BASED 
ON TRIBOLOGICAL PROPERTIES 

Low coefficient of friction against steel

High wear resistance

Adequate hardness and strength

Dimensional stability and corrosion 
resistance

Cost and availability



4.1 Metallic candidates 

bronze would be the better metallic choice

4.2 Polymeric candidates 

PA6 or PA66 (nylon)

POM (Delrin)

PTFE composites

dust is a potential issue
polymer 

4.3 Ceramic Candidates: 



Friction: 

Advantage: polymer.
Wear resistance:

Advantage: slight for bronze.
Load capacity and stiffness:

Advantage: bronze.
Corrosion resistance:

Advantage: slight for polymer.
Maintenance:

Advantage: polymer.
Effect on shaft:

Advantage: 
polymer (protects the shaft).

It typically contains 
Cu (88-90%), Sn (10-12%), and sometimes small 
amount of graphite to further reduce friction) or 
graphite-impregnated bronze



5. CONCLUSION 
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