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Mechanical Engineering Metal Cutting Viva Questions: A Comprehensive Guide
 

mechanical engineering metal cutting viva questions are an essential part of
the
 
curriculum for students pursuing mechanical engineering, especially those specializing in
 
manufacturing or production engineering. Preparing for viva sessions can often be
 
daunting, but understanding the typical questions and concepts related to metal cutting
 
can make the experience far more manageable. This article aims to provide a thorough
 
insight into common viva questions, helping students grasp key ideas around metal
 
cutting processes, tool materials, cutting mechanics, and related phenomena.
 

Understanding the Basics of Metal Cutting
 
Metal cutting is a fundamental manufacturing process where unwanted material is
 
removed from a workpiece to shape it into the desired form. During a metal cutting viva,
 
questions often revolve around the fundamental de?nitions and objectives of the process.
 

What Is Metal Cutting?
 
This is usually one of the ?rst questions in a viva. Metal cutting involves the use of cutting
 
tools to shear o? material from a workpiece, typically in the form of chips. The goal is to
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achieve a speci?c shape, size, or ?nish with precision.
 

Types of Metal Cutting Processes
 
Students should be ready to explain the various metal cutting methods such as:
 
Turning
 
Milling
 
Drilling
 
Grinding
 
Broaching
 
Each of these processes has unique characteristics and tool requirements, which might be
 
explored further during the viva.
 

Key Concepts in Metal Cutting Mechanics
 
Understanding the mechanics behind metal cutting is crucial. Viva questions often probe
 
the knowledge of chip formation, cutting forces, and the role of tool geometry.
 

What Is Chip Formation?
 
Chip formation is the process where a layer of material is sheared o? the workpiece. The
 
type of chip produced?continuous, discontinuous, or built-up edge?provides insights into
 
the cutting conditions and tool performance.
 

Explain the Shear Plane and Shear Angle
 
The shear plane is the area where the material deforms and separates during cutting,
 
while the shear angle a?ects the thickness of the chip and cutting forces. Understanding
 
these parameters helps in optimizing cutting e?ciency.
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Cutting Forces and Their Components
 
Questions may include identifying and explaining the three main cutting forces:
 
Cutting force (Fc)
 
Thrust force (Ft)
 
Radial force (Fr)
 
Knowing how these forces in?uence tool wear and energy consumption is valuable.
 

Tool Materials and Their Importance
 
In metal cutting, the choice of tool material signi?cantly impacts performance, tool life,
 
and surface ?nish. Viva questions here often test knowledge of material properties and
 
application suitability.
 

Common Tool Materials
 
High-Speed Steel (HSS)
 
Carbides
 
Ceramics
 
Cubic Boron Nitride (CBN)
 
Polycrystalline Diamond (PCD)
 
Each material has advantages and limitations depending on the workpiece material and
 
cutting conditions.
 

How Does Tool Geometry A?ect Cutting?
 
Tool geometry, including rake angle, clearance angle, and nose radius, in?uences chip
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?ow, cutting forces, and surface ?nish. For example, a positive rake angle reduces cutting
 
force but may weaken the tool edge.
 

Factors A?ecting Metal Cutting Performance
 
Viva questions often address the variables that impact cutting e?ciency, quality, and tool
 
life.
 

Cutting Speed, Feed, and Depth of Cut
 
These are the three primary parameters controlled during machining:
 
Cutting speed: The velocity of the cutting tool relative to the workpiece.
 
Feed: The distance the tool advances per revolution or stroke.
 
Depth of cut: Thickness of the material removed in one pass.
 
Adjusting these can optimize productivity and surface quality.
 

E?ect of Cutting Fluid
 
Cutting ?uids or coolants reduce heat generation, minimize tool wear, and improve
 
surface ?nish. Students may be asked about di?erent types of ?uids and their
 
applications.
 

Common Viva Questions on Tool Wear and Failures
 
Understanding tool wear mechanisms is critical for predicting tool life and maintaining
 
machining e?ciency.
 

Types of Tool Wear
 
Flank wear
 
Crater wear
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Notch wear
 
Built-up edge formation
 
Discussing these wear types helps explain common causes of tool failure.
 

How to Minimize Tool Wear?
 
Strategies may include selecting proper tool materials, optimizing cutting parameters, and
 
using cutting ?uids e?ectively.
 

Advanced Topics in Metal Cutting Viva
 
For more in-depth viva preparations, students might encounter questions on topics like
 
machinability, surface integrity, and recent advancements in metal cutting.
 

What Is Machinability?
 
Machinability refers to how easily a material can be cut, considering factors like tool life,
 
surface ?nish, and cutting forces. Materials with high machinability allow faster cutting
 
speeds and longer tool life.
 

Surface Integrity in Metal Cutting
 
Surface integrity deals with the condition of the machined surface, including roughness,
 
microstructure, and residual stresses. Good surface integrity is vital for the performance
 
and durability of machined parts.
 

Role of Computer Numerical Control (CNC) in Metal Cutting
 
Modern metal cutting heavily relies on CNC machines for precision and automation.
 
Questions may explore how CNC improves e?ciency and consistency in metal cutting
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operations.
 

E?ective Tips to Prepare for Metal Cutting Viva Questions
 
Preparing for viva sessions on metal cutting requires more than memorization. Here are
 
some practical tips to help you excel:
 

Understand Core Concepts: Focus on grasping fundamental principles rather
 
1.
 
than rote learning.
 

Visualize Processes: Use diagrams to understand chip formation, tool
geometry,
 
2.
 
and cutting forces.
 

Relate Theory to Practice: Connect theoretical knowledge with real-world
 
3.
 
machining experiences if possible.
 

Practice Common Questions: Rehearse typical viva questions and answers to
 
4.
 
build con?dence.
 

Stay Updated: Familiarize yourself with the latest trends and technologies in
metal
 
5.
 
cutting.
 
By adopting these approaches, students can approach their mechanical engineering metal
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cutting viva questions with clarity and con?dence.
 
Exploring mechanical engineering metal cutting viva questions opens up a fascinating
 
world of manufacturing technology. Understanding the intricate balance between material
 
properties, tool characteristics, and cutting conditions enables one to appreciate the
 
precision and complexity behind everyday machined components. Whether you?re a
 
student gearing up for your viva or an enthusiast keen on manufacturing processes,
 
delving into these topics enriches your knowledge and sharpens your skills in the ?eld of
 
mechanical engineering.
 

Question
 

Answer
 
What is metal cutting in
 
mechanical engineering?
 
Metal cutting is a manufacturing process in mechanical
 
engineering where a tool removes material from a
 
workpiece to shape or ?nish it, typically involving
 
operations like turning, milling, drilling, or grinding.
 
What are the main types of
 
metal cutting processes?
 
The main types of metal cutting processes include
 
turning, milling, drilling, shaping, planing, broaching,
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and grinding.
 
What is the di?erence
 
between conventional and
 
non-conventional metal
 
cutting?
 
Conventional metal cutting uses mechanical forces to
 
remove material, such as turning or milling, while non-
 
conventional cutting uses other energy forms like
 
electrical, chemical, or thermal, including processes like
 
EDM, laser cutting, and chemical machining.
 
What is the signi?cance of the
 
cutting tool angle in metal
 
cutting?
 
Cutting tool angles, such as the rake angle and
 
clearance angle, in?uence cutting forces, chip
 
formation, tool life, and surface ?nish; proper angles
 
reduce cutting resistance and improve machining
 
e?ciency.
 
What are common cutting
 
tool materials used in metal
 
cutting?
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Common cutting tool materials include high-speed steel
 
(HSS), carbide, ceramics, cubic boron nitride (CBN), and
 
polycrystalline diamond (PCD), chosen based on
 
workpiece material and cutting conditions.
 
What is chip formation and
 
why is it important in metal
 
cutting?
 
Chip formation is the process of removing material in
 
the form of chips during cutting; understanding chip
 
types and formation helps optimize cutting parameters
 
and improve tool life and surface ?nish.
 
How does cutting speed a?ect
 
the metal cutting process?
 
Cutting speed in?uences tool wear, surface ?nish, and
 
heat generation; higher speeds can improve
 
productivity but may increase tool wear and
 
temperature, requiring optimal speed selection.
 
What are common defects
 
encountered in metal cutting
 
operations?
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Common defects include burr formation, chatter marks,
 
tool wear, built-up edge, poor surface ?nish,
 
dimensional inaccuracies, and thermal damage to the
 
workpiece.
 
Mechanical Engineering Metal Cutting Viva Questions: An In-Depth Review
 

mechanical engineering metal cutting viva questions represent a critical aspect
of
 
assessing a student's grasp on fundamental manufacturing processes and machining
 
principles. Metal cutting, a cornerstone of mechanical engineering education,
 
encompasses a variety of concepts, tools, and techniques essential for precision
 
manufacturing. As viva examinations test both theoretical knowledge and practical
 
understanding, having a comprehensive overview of typical questions and their contexts
 
can signi?cantly enhance a candidate?s preparedness.
 
In this article, we explore the nature of these viva questions, analyze their thematic
 
coverage, and discuss strategies for addressing them e?ectively. The investigation also
 
touches upon relevant subtopics such as tool geometry, cutting mechanics, machining
 
parameters, and advancements in metal cutting technologies, all of which are frequently
 
probed during oral assessments.
 

Understanding the Scope of Metal Cutting Viva Questions in
 

Mechanical Engineering
 
Metal cutting forms a fundamental part of manufacturing engineering, focusing on
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removing material from a workpiece to achieve desired shapes and dimensions. Viva
 
questions in this domain often probe a candidate?s understanding of cutting tools,
 
machining processes, forces involved, and the e?ects of various parameters on surface
 
?nish and tool life.
 
Typically, examiners pose questions that gauge both conceptual clarity and practical
 
insights. For instance, students might be asked to explain the mechanics of chip formation
 
or di?erentiate between various machining operations such as turning, milling, and
 
drilling. These inquiries not only assess memorization but also the application of principles
 
in real-world scenarios.
 
The signi?cance of these questions extends beyond academics, as metal cutting remains
 
pivotal in industries ranging from automotive to aerospace manufacturing. Hence, a
 
professional review of commonly encountered viva questions provides a valuable resource
 
for students and educators alike.
 

Common Themes in Mechanical Engineering Metal Cutting Viva Questions
 
Several recurring themes emerge in metal cutting viva examinations:
 

Tool Geometry and Materials: Understanding the shape, angles, and materials
of
 
1.
 
cutting tools is crucial. Questions may target the rake angle, clearance angle, and
 
the types of tool materials such as high-speed steel (HSS) and carbide.
 

Cutting Mechanics and Chip Formation: Candidates are often required to
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2.
 
describe chip types (continuous, discontinuous, built-up edge) and the mechanics
 
behind chip formation during cutting.
 

Machining Parameters: Speed, feed, and depth of cut are fundamental
 
3.
 
parameters a?ecting machining e?ciency. Viva questions may focus on selecting
 
optimal parameters for di?erent materials.
 

Tool Wear and Failure: Understanding wear mechanisms such as abrasion,
 
4.
 
adhesion, and di?usion helps in predicting tool life and planning maintenance.
 

Surface Finish and Accuracy: Examiners may probe the relationship between
 
5.
 
machining parameters and surface quality, including the in?uence of vibrations and
 
tool conditions.
 

Cutting Forces and Power Consumption: Questions may involve calculating or
 
6.
 
explaining forces acting on the tool and the power required for metal removal.
 

Advanced Metal Cutting Techniques: Topics such as CNC machining, laser
 
7.
 
cutting, and other non-traditional methods sometimes appear to assess awareness
 
of modern manufacturing trends.
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Analyzing Key Viva Questions and Their Relevance
 
One frequently asked question is: ?Explain the types of chips formed during metal cutting
 
and their signi?cance.? This probes the candidate?s understanding of material behavior
 
under stress and temperature conditions. Continuous chips, for example, indicate ductile
 
material and good surface ?nish, whereas discontinuous chips suggest brittle materials or
 
improper cutting conditions.
 
Another pivotal question is: ?What is the importance of the rake angle in a cutting tool??
 
The rake angle in?uences chip ?ow, cutting forces, and heat generation. A positive rake
 
angle reduces cutting forces but may weaken the tool, whereas a negative rake angle
 
increases tool strength at the expense of higher forces. Such questions test both
 
theoretical knowledge and practical decision-making skills.
 
Moreover, examiners often ask candidates to di?erentiate between orthogonal and
 
oblique cutting. This distinction is fundamental because it a?ects force directions, chip
 
?ow, and tool design. Orthogonal cutting involves a 90-degree cutting edge relative to the
 
direction of motion, simplifying analysis but less common in practical applications. Oblique
 
cutting, more prevalent in industry, involves a cutting edge inclined to the direction of
 
motion, complicating force analysis but improving tool life and surface ?nish.
 

Strategies for Mastering Mechanical Engineering Metal Cutting
 

Viva Questions
 
Preparation for metal cutting viva requires a balanced approach integrating theory,
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practical examples, and problem-solving skills. Students should:
 

Develop a Strong Theoretical Base: Deeply understand fundamental concepts
 
1.
 
such as cutting tool geometry, chip formation mechanics, and machining
 
parameters.
 

Relate Theory to Practice: Use real-world examples or lab experiences to
 
2.
 
illustrate answers, showcasing application knowledge.
 

Practice Numerical Problems: Many viva questions involve calculating cutting
 
3.
 
forces, power requirements, or tool life estimates, which require ?uency in relevant
 
equations.
 

Keep Abreast of Technological Advances: Being aware of modern machining
 
4.
 
techniques like CNC and laser cutting adds depth to responses and demonstrates
 
industry awareness.
 

Use Visual Aids Mentally: Visualizing tool geometry or chip shapes can aid in
 
5.
 
articulating clearer explanations during oral exams.
 

Integrating LSI Keywords in Metal Cutting Viva Preparation
 
In the context of mechanical engineering metal cutting viva questions, several latent
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semantic indexing (LSI) keywords naturally arise. These include terms such as ?cutting
 
tool materials,? ?machining parameters optimization,? ?tool wear mechanisms,? and
 
?surface ?nish quality.? Incorporating these in study notes or during viva responses
 
signals comprehensive knowledge.
 
For example, discussing ?tool wear mechanisms? allows candidates to elaborate on
 
abrasion, adhesion, di?usion, and oxidation, explaining how each a?ects tool life.
 
Similarly, ?machining parameters optimization? enables a discussion on balancing speed,
 
feed, and depth of cut to maximize productivity while preserving tool integrity and surface
 
quality.
 

Comparative Insights on Metal Cutting Processes in Viva
 

Discussions
 
Understanding the di?erences between various metal cutting processes is another area
 
frequently examined. For instance, comparing turning and milling operations highlights
 
di?erences in tool movement, workpiece rotation, and typical applications. Turning
 
involves a single-point cutting tool removing material from a rotating workpiece, whereas
 
milling uses multi-point cutters rotating against a stationary or moving workpiece.
 
Candidates may also be asked about the advantages and disadvantages of these
 
processes:
 

Turning: Simple setup and ideal for cylindrical shapes; however, limited to
external
 
1.
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surfaces and sometimes slower for complex geometries.
 

Milling: Capable of producing complex shapes and features; requires more
 
2.
 
sophisticated equipment and tooling.
 
Such comparative analysis strengthens a student?s ability to tailor machining strategies to
 
speci?c manufacturing requirements.
 

Exploring Tool Materials and Their Impact on Metal Cutting
 
Tool material selection is critical in metal cutting and forms a common viva topic. High-
 
speed steel (HSS), carbide, ceramic, and cubic boron nitride (CBN) are typical tool
 
materials, each with unique properties.
 

High-Speed Steel (HSS): O?ers good toughness and ease of sharpening but
 
1.
 
limited to lower cutting speeds.
 

Carbide Tools: Provide higher hardness and can withstand elevated
temperatures,
 
2.
 
enabling faster cutting but are brittle.
 

Ceramic Tools: Excellent wear resistance at high speeds but prone to chipping.
 
3.
 

Cubic Boron Nitride (CBN): Ideal for hard materials, o?ering superior hardness
 
4.

Published by: www.etorkildson.com Page 16 of 28



Mechanical Engineering Metal Cutting Viva Study Guide Vol. 2021, Issue 11

 
and thermal stability.
 
A typical viva question might ask: ?Why is carbide preferred over HSS in high-speed
 
machining?? This expects an explanation of carbide?s superior hardness and heat
 
resistance, which enable higher cutting speeds and longer tool life.
 

The Evolving Landscape of Metal Cutting and Implications for
 

Viva Exams
 
As manufacturing technologies advance, metal cutting viva questions increasingly
 
incorporate modern developments. Topics such as CNC programming basics, computer-
 
aided manufacturing (CAM), and non-traditional machining methods like electrical
 
discharge machining (EDM) or laser cutting are gaining prominence.
 
Candidates prepared to discuss these innovations alongside traditional concepts
 
demonstrate a well-rounded understanding. For example, explaining how CNC machines
 
improve precision and repeatability or how laser cutting enables non-contact machining of
 
complex pro?les re?ects both depth and breadth of knowledge.
 
This evolution also impacts the nature of viva questions, which now often blend classical
 
metal cutting theory with digital manufacturing trends, requiring candidates to adapt and
 
expand their expertise continuously.
 
In summary, mechanical engineering metal cutting viva questions serve as a vital tool for
 
evaluating a student?s mastery of machining fundamentals and their ability to apply
 
concepts in practical settings. By focusing on tool geometry, cutting mechanics,
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machining parameters, and emerging technologies, candidates can prepare e?ectively for
 
these examinations. A nuanced understanding of metal cutting processes not only aids
 
academic success but also equips future engineers to meet the dynamic challenges of
 
modern manufacturing.
 
metal cutting principles, machining process questions, tool geometry viva, cutting tool
 
materials, chip formation in machining, machining parameters, cutting forces in metal
 
cutting, tool wear and failure, types of machining operations, metal cutting theories

Mechanical engineering metal cutting viva questions

Mechanical engineering metal cutting viva questions are an essential part of the academic and
professional assessment process for students and practitioners in the field of mechanical
engineering. These questions help evaluate a candidate's understanding of the fundamental
principles, processes, and applications related to metal cutting, which is a core aspect of
manufacturing engineering. Preparing for these viva questions not only boosts confidence but also
enhances one's knowledge of the intricate details involved in machining processes.

In this comprehensive guide, we will explore the most common and important metal cutting viva
questions, organized systematically to aid effective preparation and understanding.

Introduction to Metal Cutting in Mechanical Engineering

What is Metal Cutting?

Metal cutting is a manufacturing process that involves removing material from a workpiece using a
cutting tool to achieve desired shape, size, and surface finish. It is a subtractive process where
material is removed in the form of chips.

Types of Metal Cutting Processes

- Turning: Performed on lathes, where a single-point cutting tool removes material from a rotating
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workpiece.
- Milling: Involves a rotating cutter removing material from a stationary workpiece.
- Drilling: Creates holes using a rotating drill bit.
- Shaping and Planning: Used for creating flat surfaces or specific geometries.
- Grinding: For finishing surfaces to achieve high precision.

Fundamental Concepts and Definitions

What is the Cutting Force?

Cutting force is the force exerted by the cutting tool on the workpiece during the metal cutting
process. It consists of tangential, radial, and axial components.

Define Shear Plane and Shear Angle

- Shear Plane: The plane along which shear deformation occurs during cutting.
- Shear Angle: The angle between the shear plane and the cutting direction; it influences the

cutting forces and chip formation.

What is Chip Formation?

Chip formation is the process by which material is removed in the form of chips during cutting. The
nature of chips (continuous, discontinuous, or segmented) affects the machining process and
surface finish.

Types of Cutting Tools and Materials

Common Cutting Tool Materials

- High-Speed Steel (HSS)
- Carbide
- Cubic Boron Nitride (CBN)
- Diamond

What are the Characteristics of a Good Cutting Tool?

- High hardness and wear resistance
- Toughness
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- Good thermal stability
- Ease of sharpening and manufacturing

Machining Parameters and Their Significance

What are the Main Machining Parameters?

- Cutting Speed (V): The relative speed between the cutting tool and workpiece.
- Feed (f): The distance the tool advances during one revolution or pass.
- Depth of Cut (d): The thickness of the material removed in one pass.

How do these parameters affect the machining process?

- Increasing cutting speed generally improves productivity but may lead to higher tool wear.
- Higher feed increases material removal rate but may worsen surface finish.
- Greater depth of cut enhances productivity but may increase cutting forces and tool stress.

Machining Mechanics and Forces

Explain the Concept of Cutting Forces

Cutting forces are the forces acting on the cutting tool during machining, comprising:

- Tangential Force (Ft)
- Radial Force (Fr)
- Axial Force (Fa)

These forces influence tool life, surface finish, and machining stability.

What is the Relationship Between Cutting Force and Power Consumption?

Power consumption in machining is directly proportional to the cutting forces and cutting speed,
expressed as:

\[ P = F_t \times V \]

where P is power, F_t is tangential force, and V is cutting speed.
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Heat Generation and Tool Wear

Where Does the Heat Come From During Metal Cutting?

The heat is generated mainly due to plastic deformation of the work material and friction between
the tool and workpiece.

How Does Heat Affect Tool Life?

Excessive heat accelerates tool wear, causes thermal expansion, and may lead to tool failure.
Proper cooling and lubrication are essential to manage heat.

Describe Types of Tool Wear

- Crater Wear: Formation of a wear crater on the rake face.
- Flank Wear: Wear on the flank face of the tool.
- Built-up Edge (BUE): Accumulation of work material on the tool edge.

Machining Parameters Optimization and Surface Finish

How Does Surface Finish Depend on Machining Parameters?

Surface finish improves with lower feed and depth of cut, higher cutting speeds (up to an optimal
point), and proper tool condition.

What is the Role of Cooling and Lubrication?

Cooling reduces heat and friction, prolonging tool life, while lubrication minimizes friction and
prevents tool adhesion.

Specialized Topics in Metal Cutting

What are the Different Types of Chips?

- Continuous Chips: Smooth, associated with high-speed machining and good surface finish.
- Discontinuous Chips: Fragmented, caused by low ductility or interrupted cutting.
- Segmented Chips: Formed due to cyclic shear and strain hardening.

Explain the Concept of Machinability
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Machinability refers to the ease with which a material can be machined, considering factors like tool
wear, surface finish, and cutting forces.

What Factors Affect Machinability?

- Material properties (hardness, ductility)
- Cutting speed and feed
- Tool material and geometry
- Coolant application

Common Viva Questions and Model Answers

Q1: What is the significance of the shear angle in machining?

Answer: The shear angle influences the ease of cutting and the forces involved. A higher shear
angle reduces cutting forces and power consumption, leading to smoother chip flow and better
surface finish.

Q2: How does increasing cutting speed affect tool wear?

Answer: Increasing cutting speed generally accelerates tool wear due to higher temperatures at the
cutting interface, leading to thermal softening of the tool material and faster deterioration.

Q3: What are the main advantages of carbide tools over high-speed steel?

Answer: Carbide tools offer higher hardness, wear resistance, and can operate at higher cutting
speeds, resulting in increased productivity and longer tool life.

Q4: Describe the effect of feed rate on surface finish.

Answer: A higher feed rate tends to worsen surface finish because it results in larger chip thickness
and more pronounced tool marks; conversely, a lower feed rate produces a smoother surface.

Q5: Why is proper coolant application important in metal cutting?

Answer: Proper coolant reduces heat generation, minimizes thermal expansion and tool wear,
improves surface finish, and prevents tool adhesion and workpiece deformation.

Preparation Tips for Metal Cutting Viva
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- Understand fundamental concepts thoroughly.
- Be familiar with different machining processes and their applications.
- Practice answering common viva questions concisely and confidently.
- Review diagrams and sketches of cutting forces, chip formation, and tool geometry.
- Keep abreast of recent advances in cutting tool materials and machining techniques.

Conclusion

Mastering mechanical engineering metal cutting viva questions is vital for students and
professionals aiming to excel in manufacturing and machining disciplines. A solid grasp of the
principles of cutting mechanics, tool materials, process parameters, and their effects on quality and
efficiency can significantly enhance performance in practical assessments and real-world
applications. Regular revision, understanding concepts deeply, and practicing viva questions will
ensure comprehensive preparation and confidence in facing viva voce examinations.

Meta Description:

Discover essential mechanical engineering metal cutting viva questions, covering fundamental
concepts, machining processes, forces, tool materials, and tips for exam success. Prepare
effectively for your viva today!
 
Mechanical Engineering Metal Cutting Viva Questions: An In-Depth Review

In the realm of mechanical engineering, metal cutting stands as a fundamental process
underpinning manufacturing and fabrication industries worldwide. As students, engineers, and
professionals prepare for viva voce examinations, a comprehensive understanding of metal cutting
concepts is paramount. This article delves into the core viva questions related to mechanical
engineering metal cutting, providing a structured and detailed overview to aid learners in mastering
this essential subject.

Introduction to Metal Cutting in Mechanical Engineering

Metal cutting is a process involving the removal of material from a workpiece using a cutting tool to
achieve desired dimensions and surface finish. It forms the backbone of manufacturing operations
such as turning, milling, drilling, and shaping. Understanding the principles, tools, and phenomena
involved in metal cutting is critical for effective and efficient manufacturing.

Common themes in viva questions include the types of cutting tools, cutting forces, chip formation,
tool wear, and machine parameters. These questions test both theoretical knowledge and practical
insights into metal cutting processes.
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Common Viva Questions in Mechanical Engineering Metal Cutting

Below, we explore key viva questions categorized into fundamental and advanced topics,
accompanied by detailed explanations to foster comprehensive understanding.

Fundamental Viva Questions

- What is metal cutting? Describe its significance in manufacturing.
Metal cutting involves removing material from a workpiece to produce a desired shape or size. It is
essential in manufacturing because it enables mass production of complex components with high
precision and surface quality, forming the basis of machining operations such as turning, milling, and
drilling.

- What are the different types of cutting tools used in metal cutting?
Types of cutting tools include:

- Single-point cutting tools (used in turning)
- Multi-point tools (used in milling, drilling)
- Abrasive tools (grinding wheels)
- Specialized tools (broaches, reamers)

- Explain the concept of chip formation during metal cutting.
Chip formation is the process where a thin layer of material shears off from the workpiece as the
cutting tool advances. Chips can be classified as continuous, segmented, or discontinuous,
depending on cutting conditions and material properties. Proper chip control is vital for efficient
machining and surface finish.

- What are the main types of chip formations?
Three primary types include:

- Continuous chips
- Segmented or interrupted chips
- Discontinuous chips

- Define cutting speed, feed, and depth of cut. How do they influence the machining
process?

- Cutting speed: The relative speed between the tool and workpiece, usually expressed in
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meters per minute (m/min). Higher speeds can improve productivity but may increase tool wear.
- Feed: The distance the tool advances per revolution or per pass, affecting surface finish and

production rate.
- Depth of cut: The thickness of material removed in a single pass, influencing cutting forces and

tool life.

- What is the primary purpose of cutting fluids? Name some commonly used cutting fluids.
Cutting fluids reduce heat generation, minimize tool wear, lubricate the cutting zone, and help in
chip removal. Examples include mineral oils, emulsions, synthetic fluids, and gaseous coolants like
compressed air or CO?.

Advanced and Conceptual Viva Questions

- Describe the different types of cutting forces involved in metal cutting.
The main cutting forces are:

- Cutting force (Fc): Acts in the direction of the cutting velocity, responsible for shearing the
material.

- Feed force (Ff): Acts in the feed direction, supporting the cutting force.
- Thrust or axial force (Ft): Acts perpendicular to the cutting surface, influencing tool stability.

- Explain the concept of shear angle and its effect on metal cutting.
The shear angle is the angle between the shear plane and the cutting direction. It influences the
shear strain, cutting forces, and chip formation. Increasing shear angle typically reduces cutting
forces and improves surface finish.

- What are the different types of tool wear? How can they be minimized?
Types of tool wear include:

- Crater wear
- Flank wear
- Built-up edge formation
- Thermal cracking

To minimize wear, techniques include proper selection of cutting parameters, using appropriate tool
materials (like carbide, coated tools), and employing effective cooling and lubrication.
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- Discuss the concept of specific cutting energy and its significance.
Specific cutting energy is the energy required to remove a unit volume of material. It indicates the
efficiency of the cutting process; lower specific energy suggests a more efficient process with less
power consumption and tool wear.

- What is the difference between orthogonal and oblique cutting?
In orthogonal cutting, the cutting edge of the tool is perpendicular to the cutting velocity, simplifying
analysis. Oblique cutting involves a cutting edge inclined to the cutting velocity, more representative
of real-world machining. Both influence cutting forces, chip formation, and tool design.

Specialized Topics in Metal Cutting Viva Questions

Cutting Tool Materials and Their Properties

- High-Speed Steel (HSS): Good toughness, moderate hardness
- Ceramics: High hardness, brittle
- Carbides: High hardness and wear resistance
- CBN and Diamond: Used for hard materials and ultra-precision machining

Tool Geometry and Its Impact

- Rake angle
- Clearance angle
- Cutting edge angle
- Tool nose radius

Understanding the influence of these parameters on cutting forces, chip control, and surface finish is
often a focus of viva questions.

Machining Parameters Optimization

Questions may probe understanding of how to optimize parameters like cutting speed, feed, and
depth of cut to balance productivity, tool life, and surface quality.

Conclusion

Mastery of mechanical engineering metal cutting viva questions requires a thorough grasp of the
fundamental principles, tool characteristics, forces involved, and process parameters. This
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comprehensive review provides a structured overview, covering essential questions and concepts
that frequently appear in examinations and practical assessments.

By understanding the intricacies of chip formation, force analysis, tool wear, and process
optimization, students and professionals can enhance their theoretical knowledge and practical
skills. As manufacturing technologies evolve, staying updated with advanced concepts such as CNC
machining, digital simulations, and sustainable practices will further strengthen one's expertise in
metal cutting.

Preparing for viva questions with clarity, confidence, and a deep understanding of these core topics
will undoubtedly pave the way for success in academic and professional pursuits within the field of
mechanical engineering.
 

 QuestionAnswer What are the primary types of metal cutting processes used in mechanical
engineering? The main types include turning, milling, drilling, shaping, planing, and grinding, each
suited for different applications and material removal requirements. Explain the concept of cutting
velocity in metal cutting operations. Cutting velocity refers to the speed at which the cutting tool
moves relative to the workpiece surface, typically measured in meters per minute (m/min). It
influences tool life, surface finish, and machining efficiency. What is the significance of tool rake
angle in metal cutting? The rake angle affects the cutting forces, chip formation, and surface finish.
A positive rake angle reduces cutting forces and improves surface quality, while a negative rake
angle increases tool strength. Define specific cutting force and its importance. Specific cutting force
is the force required to cut a unit area of material, usually expressed in N/mm². It helps in selecting
appropriate cutting parameters and tool design for efficient machining. What are the different types
of chips produced during metal cutting? Common chip types include continuous chips, discontinuous
chips, and built-up edge chips, each affecting surface finish, tool life, and machining efficiency
differently. How does feed rate influence the metal cutting process? Feed rate determines the
thickness of the chip produced per revolution or pass, affecting material removal rate, surface finish,
and tool wear. Higher feed rates increase productivity but may reduce surface quality. Describe the
phenomenon of tool wear and its types. Tool wear is the gradual loss of cutting tool material during
machining, affecting tool performance. Types include flank wear, crater wear, and built-up edge,
each impacting tool life and surface finish. What is the purpose of using cutting fluids in metal
cutting? Cutting fluids reduce heat generated during machining, lubricate the cutting zone, minimize
tool wear, and improve surface finish and tool life. Explain the difference between orthogonal and
oblique cutting. Orthogonal cutting occurs when the cutting edge is perpendicular to the cutting
velocity, with a simplified cutting process. Oblique cutting involves an inclination angle, representing
most practical machining operations with more complex force analysis. What are the factors
affecting tool life in metal cutting? Factors include cutting speed, feed rate, depth of cut, tool
material, cutting temperature, and coolant usage. Optimizing these factors prolongs tool life and
ensures efficient machining. 
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