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Reynolds's equation (2D), Petroff's equations, Sommerfeld
number, Parameters of bearing design. Types of Rolling
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Carrying Capacities, Stribeck’s Equation, Equivalent Bearing
Load, Load - Life Relationship, Selection of Bearing Life,
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Numerical treatment).
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Reynold’s Equation for Two-Dimensional Flow ..3-15
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3.25 Factors Affecting Selection of

Bearing Type 3-40
3.26 Basic Static Capacity (Basic Static Load

Rating) of Bearings (C,) 3-41
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Rating) Of Bearings (C) 3-45
3.31 Equivalent Dynamic Load (Pg) ..cocnnmmsimssnsssasenns 3-45
3.32 Load-Life Relationship 3-46
3.33 Selection of Bearing Life 3-46
3.34 Selection of Bearing from

Manufacturer 'S Catalogue 3-47

3.35 Bearings with Probability of Survival

Higher than 90 Percent 3-56
3.35.1  Adjusted Life of Bearing 3-56
3.35.2  Reliability of Bearing System ......eeeeisneens 3-56
3.36 Equivalent Dynamic Load for Bearing

Under Cyclic Loads 3-65
3.37 Equivalent Dynamic Load for Continuously
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3.38 Mounting of Bearings 3-76
3.39 Taper Roller Bearing 3-77
3.39.1 Nomenclature of Taper Roller Bearing ............. 3-77
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Chapter 4 : Design of Clutches and Brakes 4-1 to 4-66

Syllabus : Clutches : Introduction, Types of clutches,
Material, Positive clutches, friction clutches, single plate,
multiple plate, Cone clutch, and centrifugal clutches,
Application of friction clutches automotive and industrial
machinery sector. (Only Theoretical Treatment)

Brakes : Introduction, Types of brakes, Material, Design of
band brake, external and internal shoe breaks, internal
expanding shoe brakes, design of disc brakes. Application
of brakes in automotive and industrial machinery sector.
(Only Theoretical Treatment)

4.1 Introduction to Clutch 4-2
4.2 Classification of Clutches 4-2
4.2.1 Positive Clutches 4-2
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Classification of Friction Clutches....................
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..... 4-3
..... 4-3
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Pairs of Contacting Surfaces in Plate Clutch .......

Types of Plate (Disk) Clutches .........cccuuiereureniens

...... 4-4
...... 4-5

Single Plate (Disk) Clutches
Multi-Plate (Disk) Clutches

Cone Clutches

Construction of Cone Clutch

Torque Transmitting Capacity of Cone Clutch

Disengagement Force for Cone Clutch .................

Semi-Cone Angle

Advantages and Limitations of Cone Clutches

Centrifugal Clutches

Design of Centrifugal Clutch
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Characteristics of Good Friction Material ............
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Temperature Rise in Clutch Operation ..........
Applications of Friction Clutches.........cceeuene.
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Introduction to Brake

Braking Torque

Energy Absorbed by Brake

Required Braking Torque Capacity ...

Heat Dissipation and Temperature

Rise in Brake Operation

Classification of Brakes

Block Brakes (External Brakes) ...
Block or Shoe Brake with Short Shoe .......cceuueeen.

Double Block or Shoe Brake

Pivoted Block or Shoe Brake with Long Shoe

Pivoted Double Block or Shoe Brake ........cenee...

Internal Expanding Shoe Brakes........coueeneunens

Construction of Internal Expanding

Shoe Brake

4-45

4.18.2  Analysis of Internal Expanding Shoe Brake ........... 4-45
4.19 Disk Brakes 4-53
4.19.1  Advantage of Disk-Brakes 4-53
4.19.2  Caliper Disk Brakes 4-54
4.19.3  Design of Caliper Disk Brake 4-54
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4.20.2  Differential Band Brake 4-60
4.20.3  Back-Stop Brake 4-60
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Chapter 5: Design of Machine Tool
Gear Boxes 5-1 to 5-51
Syllabus Introduction to Machine Tool Gearboxes,

classification, basic considerations in design of drives and
its Applications, Determination of variable speed range,
Graphical representation of speed and structure diagram,
Ray diagram, selection of optimum ray diagram, Kinematic
/Gearing Diagram, Deviation diagram, Difference between
numbers of teeth of successive gears in a change gear box.

(Note: Full design problem to be restricted up to 2 Stages
only & amp; No design problem on deviation diagram)

5.1 Introduction to Gear Boxes 5-2
51.1 Purpose of Using Gear Box 5-2
5.1.2 Types of Gear Boxes 5-2
5.2 Need of Multi-Speed Gear

Box in Machine Tools 5-3
5.3 Basic Considerations in Design of

Multi-Speed Gear Box 5-4
5.4 Laws of Stepped Regulation of Speeds in

Multi-Speed Gear Box 5-4
54.1 Comparison of Laws of Stepped Regulation of

Speeds in Multi-Speed Gear BoX ....oeemeessmssennnns 5-7
5.4.2 Advantages (Significance) of Geometric

Progression 5-7
5.5 Parameters Required (Used) in Kinematic

Design of Multi-Speed Gear BoX........cccounessssnsennans 5-9
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5.6 Kinematic Diagram (Gearing Diagram) of

Gear Box 5-12
5.7 Structural Formulae 5-12
5.8 Structure Diagrams 5-14
5.8.1 Procedure for Constructing Structure Diagram .. 5-14
5.8.2 Examples of Structure Diagram .........oeeeren: 5-14
5.8.3 Salient Features and Limitations of

Structure Diagrams 5-15
5.8.4 Types of Structure Diagrams ........eressmnnnnes 5-15
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59.1 Procedure for Constructing Speed Diagrams ....... 5-17
59.2 Salient Features of Speed Diagrams .........ccoeeeeeeunne. 5-17
593 Selection of Optimum Speed Diagram ... 5-17
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Diagram and Speed Diagrams .......eceres 5-18
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5.11 Procedure for Kinematic Design of
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Chapter 6 : Transmission system in Hybrid
Electric Vehicle 6-1 to 6-14

Syllabus : Introduction, Types of Hybrid Electric Vehicles:
Basic Classification, Basic Modes of Operation, Other
Derivatives, Degree of Hybridization. Power Split Devices
(PSD): Simple and EM compound PSD, HEV Component
Characteristics: The IC Engine, Electric Machines, Battery,
HEV Performance Analysis: Series HEV, Parallel HEV, HEV

Component Sizing: General

Considerations, Sizing for

Performance, Optimum Sizing, Power Management: Control
Potential, Control.
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