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0000 O Preface 1. Introduction 1.1 Introduction to Material Removal Processes 1.2 Variety of Machine
Tools 2. Metal Cutting Objectives 2.1 Introduction 2.2 Chip Formation 2.3 Shear Zone 2.4 Orthogonal
Cutting 2.5 Shear Angle and Its Relevance 2.6 Cutting Tool Materials 2.7 Thermal Aspects 2.8 Tool Wear and
Tool Life 2.9 Surface Finish 2.10 Cutting Fluids 2.11 Empirical and Analytical Determination of Cutting Forces
2.12 Economics Summary References Review Questions Problems 3. Machine Tools Objectives 3.1
Introduction 3.2 Classification of Machine Tools 3.3 Generating and Forming 3.4 Methods of Generating
Surfaces 3.5 Accuracy and Finish Achievable 3.6 Basic Elements of Machine Tools 3.7 Support Structures 3.8
Power Transmission 3.9 Actuation Systems 3.10 Guideways 3.11 General Work Holding Methods Summary
References Questions 4. Centre Lathe Objectives 4.1 Introduction 4.2 Constructional Features of a Centre
Lathe 4.3 Aids for Support and Location 4.4 Cutting Tools 4.5 Operations Performed in a Centre Lathe 4.6
Taper Turning Methods 4.7 Thread-cutting Methods 4.8 Special Attachments 4.9 Machining Time and Power
Estimation 4.10 Typical Setups Summary References Questions Problems 5. Special-Purpose Lathes
Objectives 5.1 Limitations of a Centre Lathe 5.2 Capstan and Turret Lathes 5.3 Automatic Lathes 5.4 Tooling
Layout and CAM Design for Automatic Lathes Summary Questions 6. Reciprocating Machine Tools
Objectives 6.1 Introduction 6.2 Shaper 6.3 Planing Machine 6.4 Slotter Summary Questions Problems 7.
Milling Objectives 7.1 Introduction 7.2 Types of Milling Machines 7.3 Milling Cutters 7.4 Milling Operations
7.5 Dividing Head 7.6 Milling Mechanics 7.7 Milling Time and Power Estimation 7.8 Special Setups Summary
Questions Problems 8. Hole-Making Operations Obijectives 8.1 Introduction 8.2 Drilling 8.3 Reaming 8.4
Boring 8.5 Tapping 8.6 Other Hole-making Operations Summary Questions Problems 9. Abrasive Processes
Objectives 9.1 Introduction 9.2 Grinding Wheel Designation and Selection 9.3 Types of Grinding Machines
9.4 Grinding Process 9.5 Grinding Process Parameters 9.6 Creep Feed Grinding 9.7 Honing 9.8 Lapping 9.9
Other Finishing Processes Summary Questions Problems 10. Other Machine Tools Obijectives 10.1 Sawing
10.2 Broaching 10.3 Gear Cutting Summary Questions 11. Unconventional Machining Processes Objectives
11.1 Need for Unconventional Processes 11.2 Electric Discharge Machining 11.3 Electro-chemical Machining
11.4 Ultrasonic Machining 11.5 Chemical Machining 11.6 Laser Beam Machining 11.7 Abrasive Water Jet
Machining Summary References Questions 12. Machine Tool Testing Objectives 12.1 Introduction 12.2
Measuring Instruments Used for Testing 12.3 Test Procedures 12.4 Acceptance Tests Summary 13. Designing
for Machining Objectives 13.1 Introduction 13.2 General Guidelines for Design for Machining 13.3 Design for
Turning 13.4 Design for Hole Making Operations Summary 14. Jigs and Fixtures Objectives 14.1 Introduction
14.2 Functional Surfaces 14.3 Location Principles 14.4 Locating Devices 14.5 Clamping Devices 14.6Jigs 14.7
Designing aJig 14.8 Fixtures Summary Questions 15. Metrology Objectives 15.1 Introduction 15.2
Tolerances, Limits and Fits 15.3 Linear Measurement 15.4 Angular Measurement 15.5 Thread Measurement
15.6 Surface Texture 15.7 Gauges and Gauge Design Summary Questions 16. Numerical Control of Machine
Tools Objectives 16.1 Introduction 16.2 Numerical Control 16.3 NC Machine Tools 16.4 Part Programming
Fundamentals 16.5 Manual Part Programming Methods 16.6 Computer Aided Part Programming Summary
Questions Problems Index 0 O O O O OO
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0 O O Types of cutting fluids There are three basic types of cutting fluids used in metal cutting. They are Water
based emulsions Pure water is by far the best cutting fluid available because of its highest heat carrying capacity

[ high specific heat[] . Besides this, it is cheap and easily available. Its low viscosity makes it flow at high rates
through the cutting fluid system and penetrate the cutting zone. However, water corrodes the work material very
quickly, particularly at high temperatures prevalent in the cutting zone as well as the machine tool parts on which it
is likely to spill. Hence, other materials are added to water to improve its wetting characteristics, rust inhibitors, and
any other additives to improve lubrication characteristics. These are also called water soluble oils. The concentrated
oil is normally diluted in water to any desired concentration, such as 30 : 1 to 80 : 1. Straight Mineral oils These are
the pure mineral oils without any additives. Their main function is lubrication and rust prevention. These are
chemically stable and lower in cost. However, their effectiveness as cutting fluids is limited and therefore would be
used for light duty application only. Mineral oils with additives [1 Neat oilsC] This is by far the largest variety of
cutting fluids available commercially. A number of additives have been developed, which when added to the
mineral oils would produce the desirable characteristics for the different machining situations. Many difficult to
machine situations would be helped by the use of these cutting fluids. These are generally termed as neat oils. The
additives generally improve the load carrying capacity as well as chemical activity. Fatty oils are generally used for
adding the load carrying properties. Other class of additives termed as EP [J Extreme Pressure[] additives are used
for more difficult to machine situations. These EP agents come into effect whenever minute highspots on the
mating surfaces break through the oil film, and rub together to set up localised high temperature spots. This high
temperature causes the EP additives to react with the adjacent metals, and create an anti-welding layer of solid
lubricant, precisely where it is required. The layer is continuously broken by the severe rubbing action between the
chip and the tool.EP additives are basically chlorine or sulphur, or a combination of both of them. As a result, the
anti- welding compounds formed in the cutting zone are iron chloride and iron sulphide, both of which have very
low shear strengths.
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