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Introduction

Fundamentals of Mechanics of Material

Fatigue strength means the property of a design or component, the
casual occurrences during the operation elasto-plastic cyclic, quasi-static
and sudden loads taking into account the environmental conditions, such
as corrosion, and to maintain a high temperature and safe operation for
the intended period of use.

Requirements for the fatigue strength of components and systems

 Designed for customer-specific operating and operating conditions
 Ensuring the required service life
 Ensuring the lowest possible probability of failure
 Consideration of special events and misuse  
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Faculty of Engineering and Technology
Department of Mechanical and Mechatronics Engineering

Machine Design 2 – ENME436

Text Book: 
Mechanical Engineering Design, 10th Edition, Joseph E. Shigley & Charles R. Mischke

Course Content: 

1. Friction, wear and lubrication; systems of lubrication. 

2. Design of sliding bearings; journal and thrust bearings. 

3. Antifriction bearings; types, selection criteria and calculation procedure. 

4. Power transmission; Prime mover characteristics and types. 

5. Design of gear drives; Spur gears, helical gears, bevel gears, worm gears. 

6. Design of belt drives; Flat belts, V-belts. 

7. Design of chain drives and rope drives.
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Introduction

History
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Chapter 11:  Rolling Contact Bearing

Introduction

Ancient Egyptians used timbers for 

transportation of stones for pyramid 

building. This was roller bearings 

start.
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Chapter 11:  Rolling Contact Bearing

Introduction

The terms “rolling-contact bearing”, “antifriction bearing”, and

“rolling bearing” are all used to describe that class of bearing in which

the main load is transferred through elements in rolling contact rather

than in sliding contact.

Types of rolling contact bearing:

 Ball bearing  Roller bearing
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Chapter 11:  Rolling Contact Bearing

Main Components
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11.1 Bearing Types
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Chapter 11:  Rolling Contact Bearing

11.1 Classification of Bearing Loads

 Radial (Carry radial load)

 Thrust, axial contact (carry axial loads)

 Angular-contact (curry axial and radial loads)

Radial load

Axial load 
(thrust)
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11.1 Ball Bearing Types
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11.1 Ball Bearing Types

Sealed BearingShield Bearing
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11.1 Ball Bearing Types

Internal Self-AligningExternal Self-Aligning

Uploaded By: anonymousSTUDENTS-HUB.com



4/2/2022 18

Chapter 11:  Rolling Contact Bearing

11.1 Ball Bearing Types
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11.3 Bearing Load Life at Rated Reliablity

Bearing system life 
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Chapter 11:  Rolling Contact Bearing

11.3 Bearing Load Life at Rated Reliablity

Bearing system life: Example: 

Roller bearing is to withstand radial load Fr = 4 kN and have a life LD = 1200 hr at nD = 
600 rpm. What value of load rating you will select from TimKen Engineering 
Company catalog 

Uploaded By: anonymousSTUDENTS-HUB.com



4/2/2022 21

Chapter 11:  Rolling Contact Bearing

11.5 Relating Load, Life, and Reliability
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11.5 Relating Load, Life, and Reliability
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Chapter 11:  Rolling Contact Bearing

11.5 Relating Load, Life, and Reliability

Application factor and Life should be taken into account in the Bearing application

1- Life

2 – Application
factor 
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Chapter 11:  Rolling Contact Bearing

11.6 Combined Radial and Thrust Loading

A rotation factor V is defined such that V = 1
when the inner ring rotates and V = 1.2 when
the outer ring rotates
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11.6 Combined Radial and Thrust Loading
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11.6 Combined Radial and Thrust Loading
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11.6 Combined Radial and Thrust Loading
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11.6 Combined Radial and Thrust Loading
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Chapter 11:  Rolling Contact Bearing

11.6 Combined Radial and Thrust Loading

Figure 11-7: The basic ABMA plan for boundary dimensions.
It shows the variety of bearings that may be obtained with a particular bore

The bearings are identified by a two-digit number called the dimension-series code. 
 The first number in the code is from the width series. 
 The second number is from the diameter series (outside).

Since the dimension series code does not reveal the dimensions directly, it is necessary to resort to 
tabulations.
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Problem 11-35
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Problem 11-35
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11.5 Relating Load, Life, and Reliability
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11.6 Combined Radial and Thrust Loading
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11.6 Combined Radial and Thrust Loading

Uploaded By: anonymousSTUDENTS-HUB.com



4/2/2022 35

Chapter 11:  Rolling Contact Bearing

11.6 Combined Radial and Thrust Loading

0.0392 ?
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11.7 Variable Loading
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11.7 Variable Loading
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11.7 Variable Loading

Equating Equation 1 and 2, we get the Feq

Equation 1:

Equation 2:
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11.7 Variable Loading
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Problem 11 - 38
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Problem 11 - 38
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Problem 11 - 38
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11.9 Selection of Tapered Roller Bearings
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11.9 Selection of Tapered Roller Bearings
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Chapter 11:  Rolling Contact Bearing

11.9 Selection of Tapered Roller Bearings

Using Fi for the induced thrust load from a radial load, Timken provides the equation:
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11.9 Selection of Tapered Roller Bearings
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Example 11-8
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Example 11-8
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11.5 Relating Load, Life, and Reliability
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Example 11-8

Trail 1
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Figure 11 - 15

Catalog entry of 
single-row straight-
bore Timken roller 
bearings
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Figure 11 - 15
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Example 11-8

Trail 2
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