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          Introduction 

Roller bearings are crucial mechanical components designed to facilitate motion and 

minimize friction between rotating shafts and stationary parts. This course provides a 

comprehensive foundation in roller bearing technology, enabling learners to understand their 

construction, operation, and applications across various industries. 

    Description 

This course explores the fundamental principles of roller bearings, covering their types, 

working mechanisms, materials, lubrication methods, failure modes, and practical 

considerations in design and maintenance. Emphasis is placed on both theoretical 

understanding and real-world application. 

       Objectives 

• To develop a solid grasp of roller bearing principles and types. 

• To analyze the function and selection criteria of roller bearings. 

• To understand installation, maintenance, and troubleshooting methods. 

• To examine common causes of failure and preventive strategies. 

       Detailed Course Outline 

1. Introduction to Bearings 

o Historical evolution 

o Classification of bearings 

2. Types of Roller Bearings 

o Cylindrical, spherical, tapered, and needle roller bearings 

o Design features and use cases 

3. Principles of Operation 
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o Load distribution 

o Friction reduction mechanisms 

4. Materials and Manufacturing 

o Bearing steels and alternatives 

o Quality control processes 

5. Lubrication Techniques 

o Types of lubricants 

o Lubrication systems and regimes 

6. Failure Analysis 

o Wear, fatigue, corrosion, and misalignment 

o Diagnostic tools and methodologies 

7. Selection and Sizing 

o Load and speed calculations 

o Life expectancy assessment 

8. Installation & Maintenance 

o Mounting/dismounting procedures 

o Inspection and condition monitoring 

             What You Will Learn 

• Classification and identification of roller bearings 

• Operational principles and core functions 

• Lubrication and maintenance best practices 

mailto:adelramadan@eotss-academy.com
mailto:info@eotss-academy.com


4 

Proj. dep. Rev. Serial No Doc. No. Date Project No. 

 

Mechanical 00 2072/2025 EOTSS2072 2025 2072 

EOTSS/Mechanical/2072-MECH/2025 EOTSS Doc. CODE : 

 لخدمات التكنولوجيا و البرمجيات المكتب الهندسي  

Engineering office for Technology and Software Services 

 

        Main Branch: United building – E Shams –Front NBE                 

       , El Siouf _Alexandria 
امام البنك   –عمارة عين شمس  –عمارات المتحدة الفرع الرئيسي :   

 الاسكندرية  -السيوف – الاهلي

       Tel: 01144470856-01102060500        :01102060500-01144470856 تليفون  

  

    E-mail. adelramadan@eotss-academy.com 

                  info@eotss-academy.com  

 

T
h

is
 d

o
c
u

m
e
n

t 
a
n

d
 i

ts
 a

tt
a
ch

m
e
n

ts
, 

if
 a

n
y
, 

co
n

ta
in

s 
co

n
fi

d
e
n

ti
a
l 

a
n

d
 p

ro
p

ri
e
ta

ry
 i

n
fo

rm
a
ti

o
n

 b
e
lo

n
g

in
g

 t
o

 E
O

E
S
T
, 

a
n

d
/o

r 
o

th
e
r 

th
ir

d
 p

a
rt

ie
s,

 i
n

cl
u

d
in

g
 E

O
E
S
T
 T

h
e
 i

n
te

n
d

e
d

 r
e
ci

p
ie

n
t 

o
f 

th
e
 i

n
fo

rm
a
ti

o
n

 c
o

n
ta

in
e
d

 

h
e
re

in
 s

h
a
ll
 n

o
t 

d
iv

u
lg

e
 t

h
e
 s

a
m

e
 t

o
 a

n
y
 t

h
ir

d
 p

a
rt

y
 o

r 
se

ll
, 
tr

a
d

e
, 
p

u
b

li
sh

, 
re

p
ro

d
u

ce
 o

r 
re

v
e
rs

e
 e

n
g

in
e
e
r 

th
e
 s

a
m

e
, 
in

 a
n

y
 m

a
n

n
e
r,

 w
it

h
o

u
t 

E
O

E
S
T
 p

ri
o

r 
w

ri
tt

e
n

 c
o

n
se

n
t 

a
n

d
/o

r 
E
O

E
S
T
 p

ri
o

r 
w

ri
tt

e
n

 c
o

n
se

n
t,

 a
n

d
 s

h
a
ll
 

n
o

t 
p

u
t 

in
 u

se
 t

h
e
 i

n
fo

rm
a
ti

o
n

 f
o

r 
a
n

y
 p

u
rp

o
se

 u
n

re
la

te
d

 t
o

 t
h

a
t 

fo
r 

w
h

ic
h

 i
t 

h
a
s 

b
e
e
n

 t
ra

n
sm

it
te

d
 t

o
 r

e
ci

p
ie

n
t.

 A
n

y
 d

is
cl

o
su

re
 a

n
d

 u
se

 o
f 

th
e
 c

o
n

te
n

ts
 h

e
re

o
f 

sh
a
ll
 b

e
 s

u
b

je
ct

 t
o

 a
n

y
 s

u
b

si
st

in
g

 a
g

re
e
m

e
n

ts
 b

e
tw

e
e
n

 

E
O

E
S
T
 a

n
d

 t
h

e
 i

n
te

n
d

e
d

 r
e
ci

p
ie

n
t.

 T
h

e
 c

o
p

y
ri

g
h

t 
in

 t
h

is
 d

o
cu

m
e
n

t 
a
n

d
/o

r 
a
tt

a
c
h

m
e
n

ts
 i

s 
o

w
n

e
d

 b
y
  

E
O

E
S
T
 w

h
il
e
 t

h
e
 u

n
d

e
rl

y
in

g
 I

P
 i

s 
o

w
n

e
d

 b
y
 o

th
e
r 

T
e
ch

n
o

lo
g

y
 P

ro
v
id

e
rs

 a
n

d
 a

n
y
 r

e
p

ro
d

u
ct

io
n

 o
r 

a
d

a
p

ta
ti

o
n

 

th
e
re

o
f 

sh
a
ll
 r

e
q

u
ir

e
 E

O
E
S
T
’

s 
a
n

d
/o

r,
 w

h
e
n

 n
e
e
d

e
d

, 
E
O

E
S
T
 e

xp
re

ss
 w

ri
tt

e
n

 a
p

p
ro

v
a
l 

• Failure modes and troubleshooting techniques 

• Criteria for bearing selection and application 

   Target Audience 

• Mechanical engineering students 

• Maintenance engineers and technicians 

• Industry professionals in automotive, manufacturing, and energy sectors 

• Technical trainers and educators 

     Materials Provided 

• Illustrated course handbook (PDF) 

• Interactive 3D animations and schematics 

• Real-world case studies 

• Practice quizzes and assignments 

                                   Instruction Methods 

• Instructor-led lectures and seminars 

• Virtual lab demonstrations 

• Group discussions and problem-solving sessions 

• Hands-on exercises with bearing models 

       Time Frame 

• Total duration: 16 hours (4 sessions, 4 hours each) 

    Course Format 

• Blended learning (on-campus and online options) 
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• Synchronous and asynchronous content 

• Access to online resource platform 

    Learning Outcomes 

Upon completion, participants will: 

• Demonstrate understanding of roller bearing technologies 

• Select appropriate bearing types for specific applications 

• Diagnose and prevent bearing failures 

• Implement maintenance procedures for optimal bearing performance 
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