
Fatigue Wear

Fatigue wear is a type of wear in which the surface damage of the material takes place due to
strain induced on the surface for a particular number of cycles to a certain critical limit.

The wear occurring due to surface fatigue is termed fatigue wear. Surface fatigue is caused due to
the repeated stressing—and unstressing of the contacts. Cracks develop due to the accumulation
of irreversible changes.



Fatigue Wear



Fatigue wear steps





Delamination Wear



Corrosive wear

Corrosive wear is defined as “a wear process in which chemical or electrochemical reaction with the
environment predominates” (OECD, 1969).
In many cases, the mechanochemical mechanism combined of chemical reaction and mechanical
action enhances the corrosive wear.

Corrosive Wear also known as oxidation or chemical wear, this type of wear is caused by chemical and
electrochemical reactions between the surface and the environment. The fine corrosive products on the
surface constitute the wear particles in corrosive wear.





Corrosive wear







Unlike many other engineering properties, wear resistance does not have well
standardized tests for its measurement.

The main reason for this is the complexity of wear, which tends to make the
tests highly specific and make translation of wear test data into valid
predictions of service performance very uncertain

Abrasion Test according to 

wear resistance measurement 

ASTM G65 (Dry Sand) test

ASTM D1044, D3389, D4060 (Taber Abrasion: plastic's resistance to abrasion)

ISO 9352 

ASTM D 968-93 (inorganic material)



The volume loss gives a truer picture than weight loss, particularly
when comparing the wear resistance properties of materials with
large differences in density.

The abrasive wear theory expresses the total volume of wear
particles generated V, per unit of sliding length L

wear resistance measurement 

Weight loss

Volume loss

Particle Volume



Depending on the material being examined, different wear test 
configurations can be used.

Taber Abrasion 

Abrasive Wear Test











Wear Prevention

• Common approaches to minimizing wear are:
-Lubricants (Use oil free of abrasive particles, Use more viscous oil, frequent
oil changes )
-Recognizing the type of wear
-Making changes in the operation
-Making changes in the design (Wear resistance materials, Surface-hardening 
treatments). 

• Surface-hardening treatments for reducing wear include:
- case carburizing commonly used in engine crankshafts,
- ion implantation used in surgical instruments
- hard-faced ceramic coatings used in turbine blades and fiber guides in the 
textile industry .





1- Austenite manganese steel
2- Hardened and tempered alloy steel
3- Abrasion resistant cast-iron
4- High chromium steel
5- Based (nickel ,iron or cobalt alloyed) matrix 
containing tungsten or titanium carbides 
particles. 

Using such a combination, both high degrees 
of hardness and toughness can be obtained

Wear resistance materials



Wear resistance of ferrous alloys

Requirement: combination of hardness and toughness
Usually, austenite and bainite phase are better than martensite, by fatigue 
mechanism
Low alloy steels:
Hypo-eutectoid: Bainite > Tempered martensite > ferrite/pearlite
Hyper-eutectoid: Annealed with presence of carbides is best



These coatings are traditionally applied using a variety of methods such as:

weld overlays (MIG, plasma transfer arc, laser-cladding)

thermal spray processes (high velocity oxygen fuel, plasma spray) 

Brazing

Coatings methods



Typical Low Stress 
Abrasive Wear Rankings

Typical high Stress 
Abrasive Wear Rankings



Lubricant


































































