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Bridgeport Milling Machine Manual CNC TNC 151: A Comprehensive Guide

bridgeport milling machine manual cnc tnc 151 is a phrase that resonates
deeply

with machinists and engineers who work with both traditional milling machines and CNC
technology. The Bridgeport milling machine, a staple in workshops worldwide, has long
been appreciated for its versatility and precision. When paired with the CNC TNC 151
control system, it opens up a world of enhanced functionality and automation, bridging
the gap between manual machining and modern computer numerical control.
Understanding how to operate and maintain a Bridgeport milling machine equipped with
the TNC 151 CNC system can signi?cantly improve productivity and machining accuracy.
This article explores the nuances of the Bridgeport milling machine manual CNC TNC 151,
providing insights into the machine?s capabilities, the control system, and practical tips to
get the most out of this powerful combination.

Bridgeport Milling Machine: An Overview

The Bridgeport milling machine has been a cornerstone of machine shops since its
introduction in the 1930s. Known for its rugged design and adaptability, this machine

excels in a wide variety of milling tasks?from drilling and boring to complex contouring.
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Its manual operation allows machinists to have direct control over the tooling process,
making it ideal for custom and one-0? parts.

Bridgeport mills typically feature a vertical spindle and a knee-and-column design,

o?ering ?exibility and ease of use. Over the decades, machinists have appreciated the
machine?s reliability and the smoothness of its manual controls.

Why Combine Bridgeport with CNC TNC 1517

While the manual Bridgeport milling machine is a workhorse, adding a CNC control system
like the TNC 151 from Heidenhain transforms it into a hybrid powerhouse. The TNC 151 is
a user-friendly CNC control unit designed especially for milling machines, o?ering precise
control over feed rates, spindle speeds, and tool paths.

This combination allows machinists to:

Automate repetitive tasks

Improve machining precision

Reduce errors caused by manual operation

Program complex tool paths with ease

The TNC 1517?s straightforward interface makes it accessible even to those who are new to
CNC programming, which helps in transitioning from manual to automated machining.
Getting to Know the CNC TNC 151 Control System

The CNC TNC 151 is a classic control unit developed by Heidenhain, renowned for its
reliability and intuitive design. It is tailored for milling machines and o?ers both manual

data input and automatic programming capabilities.
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Key Features of the TNC 151

Interactive Programming: The control allows for direct programming of tool
paths

with graphical feedback, which makes it easier to visualize machining operations.

Manual and Automatic Operation: Operators can switch between manual

2.

controls and fully automatic CNC cycles.

Simple User Interface: The system uses a combination of keypad entry and
3.

screen prompts, reducing the learning curve for new users.

Flexible Data Input: Programs can be entered via keyboard or imported from
4.

external devices, facilitating quick setup.

Multiple Axis Control: Capable of controlling up to three axes, which is ideal for
5.

most Bridgeport milling machine con?gurations.

Bene?ts of Using the TNC 151 with a Bridgeport Mill

The synergy between the Bridgeport milling machine and the TNC 151 control unit lies in

the balance between manual craftsmanship and CNC precision. For example, machinists

can perform manual setups and then switch to CNC for the actual cutting, reducing
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operator fatigue and increasing repeatability.

Additionally, the TNC 151?s programming ?exibility enables the machining of complex
geometries that would be di?cult or time-consuming to achieve manually. This extends
the capabilities of the Bridgeport mill without the need for purchasing an entirely new CNC
machine.

Using the Bridgeport Milling Machine Manual CNC TNC 151:

Practical Tips

If you?re new to operating a Bridgeport milling machine with the TNC 151 control,
understanding some best practices can make your experience smoother and more
productive.

1. Familiarize Yourself with the Manual Controls First

Before diving into CNC programming, spend time mastering the manual operation of the
Bridgeport mill. Knowing how the machine moves in the X, Y, and Z axes, as well as how
to set speeds and feeds manually, will give you a better sense of the machining process,
which is invaluable when programming the CNC.

2. Learn the Basics of TNC 151 Programming

Start with simple programs that involve basic milling operations like facing, pocketing,

and drilling. The TNC 151 interface provides prompts and guidance, so take advantage of
its interactive features to understand coordinate input, tool changes, and spindle

commands.
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3. Maintain Clear Documentation

Keep a record of your CNC programs, tooling setups, and machine parameters. This habit
helps in troubleshooting and ensures repeatability for future projects. The TNC 151 allows
for program storage, making it easy to save and recall machining jobs.

4. Regular Maintenance Is Key

Both the Bridgeport milling machine and the TNC 151 control require routine
maintenance. For the mill, ensure lubrication points are serviced and mechanical
components are inspected regularly. For the TNC 151, check electrical connections and
keep the control panel clean to prevent operational issues.

Common Challenges and How to Overcome Them

While the combination of a Bridgeport milling machine and the TNC 151 CNC control is
powerful, users might encounter some challenges, especially during the transition from
manual to CNC operation.

Understanding Coordinate Systems

One of the trickiest aspects for new CNC users is grasping how coordinate systems work.
The TNC 151 uses a Cartesian coordinate system to de?ne tool positions. Spend time
visualizing how the X, Y, and Z axes relate to the physical machine to avoid programming
errors.

Tool O?sets and Calibration

Accurate machining depends on properly setting tool o?sets. Using the TNC 1517?s tooling

functions, it?s important to calibrate each tool to ensure the program matches the actual
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cutting conditions. Regular checks and adjustments prevent dimensional inaccuracies.
Integrating Old and New Technology

Since many Bridgeport mills were originally purely manual machines, integrating a CNC
system like the TNC 151 can sometimes involve hardware modi?cations. 1t?s essential to
work with experienced technicians or consult detailed manuals to ensure that retro?tting
is done correctly without compromising machine integrity.

Where to Find the Bridgeport Milling Machine Manual CNC TNC

151 Resources

Having access to the right manuals and documentation is crucial for both beginners and
seasoned machinists working with this equipment.

O?cial Heidenhain Documentation: Heidenhain provides user manuals and

programming guides for the TNC 151, which are invaluable for understanding the

control system.

Bridgeport Machine Manuals: Original Bridgeport manuals o?er detailed

mechanical and operational information about the milling machine itself.

Online Forums and Communities: Platforms like Practical Machinist and

CNCZone host discussions where users share tips, troubleshooting advice, and
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programming examples related to Bridgeport mills with TNC controls.

Video Tutorials: Visual learners can bene?t from video walkthroughs that
4.

demonstrate programming and operation of the Bridgeport milling machine with

TNC 151 CNC control.

Enhancing Your Work?ow with Bridgeport Milling Machine

Manual CNC TNC 151

Whether you?re a hobbyist upgrading your workshop or a professional machinist
integrating CNC into your production line, understanding the Bridgeport milling machine
manual CNC TNC 151 combination is a game-changer. It marries the tactile control of
manual machining with the precision and repeatability of CNC technology.

By investing time in learning the TNC 151 programming language, maintaining your
equipment, and leveraging available resources, you can unlock new levels of e?ciency
and craftsmanship. This blend of old and new technology not only extends the lifespan of
your Bridgeport mill but also empowers you to tackle more complex projects with
con?dence.

Ultimately, the Bridgeport milling machine manual CNC TNC 151 setup exempli?es how
classic machinery can evolve through modern controls, proving that sometimes the best
innovations come from enhancing the trusted tools we already know.

Question

Answer



Bridgeport Milling Machine Manual Cnc Tnc 151 Complete Guide

What is a Bridgeport milling

machine with CNC TNC 1517

A Bridgeport milling machine with CNC TNC 151 is a

traditional Bridgeport milling machine that has been

retro?tted or equipped with a CNC control system using

the TNC 151 controller, enabling computer numerical

control for precision machining.

Where can | ?nd a manual for

the Bridgeport milling

machine CNC TNC 1517

Manuals for the Bridgeport milling machine CNC TNC

151 can often be found on the manufacturer's website,

specialized CNC forums, or through industrial equipment

manual repositories. Contacting the machine supplier or

CNC controller manufacturer may also help.

How do | operate the TNC

151 controller on a

Bridgeport milling machine?

Operating the TNC 151 controller involves powering up

the machine, loading or programming the CNC code,

Vol. 2022, Issue 3
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setting work o?sets, and running the machining
program. It is important to familiarize yourself with the
controller?s user manual for detailed step-by-step
instructions.

Is it possible to retro?t a

Bridgeport milling machine

with the CNC TNC 151

system?

Yes, many Bridgeport milling machines can be
retro?tted with a CNC TNC 151 system to upgrade
manual machines to CNC capability, improving precision
and automation. However, professional installation and
calibration are recommended.

What are common

troubleshooting tips for the

TNC 151 CNC controller on a

Bridgeport mill?

Common troubleshooting steps include checking power
supply and connections, verifying parameter settings,
ensuring the software is up-to-date, inspecting wiring for

damage, and consulting the error codes listed in the

Vol. 2022, Issue 3
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TNC 151 manual for speci?c issues.

Can the TNC 151 controller

on a Bridgeport mill handle 3-

axis machining?

Yes, the TNC 151 controller is designed to handle 3-axis
CNC machining operations, which is suitable for typical
milling tasks on a Bridgeport milling machine.

Where can | get replacement

parts for the CNC TNC 151

system on a Bridgeport

milling machine?

Replacement parts for the CNC TNC 151 system can be
sourced from authorized dealers, specialized CNC parts
suppliers, or through online marketplaces that specialize

in industrial CNC equipment components.

Bridgeport Milling Machine Manual CNC TNC 151: A Detailed Examination

Vol. 2022, Issue 3

bridgeport milling machine manual cnc tnc 151 represents a specialized

intersection

between traditional milling machinery and modern CNC control technology. This fusion is

pivotal for machinists and manufacturing professionals seeking precision, ?exibility, and

enhanced automation in milling operations. The Bridgeport milling machine, a stalwart in
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the industry for decades, combined with the TNC 151 CNC control system, o?ers a
nuanced approach to machining tasks that demand both manual dexterity and computer-
aided precision.

Understanding the nuances of the Bridgeport milling machine manual CNC TNC 151 setup
is essential for operators, engineers, and maintenance personnel aiming to optimize
machine performance while ensuring longevity. This article delves into the key features,
operational mechanisms, and practical considerations surrounding this hybrid milling
solution, providing an insightful resource for those engaged in production or restoration of
these machines.

Overview of the Bridgeport Milling Machine and TNC 151 CNC

System

The Bridgeport milling machine has long been recognized for its robust mechanical design
and adaptability in various machining applications. Introduced in the 1930s, it set the
standard for vertical milling machines due to its versatility and ease of use. Traditionally
operated manually, the integration of CNC controls such as the TNC 151 represents a
signi?cant evolution.

The TNC 151, developed by HEIDENHAIN, is an entry-level CNC control system designed
primarily for milling machines. It supports manual and automated machining processes,
allowing for a seamless transition between manual control and CNC programming. This

makes it particularly suitable for Bridgeport machines that have been retro?tted or
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upgraded rather than replaced entirely.

Key Features and Functionalities of the TNC 151

The TNC 151 control system is characterized by several features that enhance the
traditional Bridgeport milling experience:

Hybrid Operation Mode: The system allows operators to switch between manual

and CNC modes, providing ?exibility for di?erent machining requirements.

Simple Programming Interface: With conversational programming capabilities,

the TNC 151 facilitates quick program creation without extensive G-code expertise.

3-Axis Control: It manages up to three axes, aligning well with most Bridgeport
3.

milling machines' capabilities.

Tool Compensation and Measurement: The system supports dynamic tool

4,

length and radius compensation, improving machining accuracy.

Graphic Simulation: Operators can preview tool paths, reducing programming
S.

errors and material waste.

Compact Display and Controls: Designed for retro?t scenarios, the TNC 151 ?ts

6.
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conveniently into existing Bridgeport control panels.

These features make the TNC 151 an e?ective CNC upgrade option for users who want to
maintain the tactile experience of manual milling while incorporating the precision and
repeatability of CNC.

Operational Dynamics: Manual Versus CNC on the Bridgeport

with TNC 151

One of the most compelling aspects of the Bridgeport milling machine manual CNC TNC
151 combination is its operational duality. Users can leverage manual operation for simple
setups or intricate, hands-on adjustments, then switch to CNC control for repetitive or
complex machining routines.

Manual Mode Advantages

Operating the machine manually allows machinists to:

Exercise direct control over feed rates and spindle speeds.

Respond intuitively to material behavior and tool wear.

Make quick, on-the-?y adjustments without reprogramming.
3.
This tactile feedback is invaluable for prototyping or one-0? parts, where adaptability is

crucial.
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CNC Mode Bene?ts with TNC 151
Conversely, CNC mode introduces:

Enhanced precision due to computer-controlled tool paths.

Repeatability for batch production.

Reduced operator fatigue and improved safety.

3.

Ability to execute complex geometries that are di?cult with manual control.

4.

The TNC 1517?s conversational programming environment reduces the learning curve,
making CNC accessible to those familiar with manual milling.

Retro?tting Bridgeport Mills with TNC 151: Considerations and
Challenges

Upgrading classic Bridgeport mills with the TNC 151 control system is a popular approach
to modernizing older equipment without the expense of purchasing new CNC machinery.
However, several factors must be considered to ensure a successful retro?t.
Compatibility and Mechanical Integration

Many Bridgeport machines were designed in an era predating CNC technology, which
means:

Mechanical components like lead screws and motors may require replacement or
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signi?cant refurbishment.

Servo motors or stepper motors must be installed to enable CNC control of the axes.

Wiring and electrical systems need updating to integrate with the TNC 151

3.

hardware.

Professional assessment is recommended to identify required upgrades and avoid
compatibility issues.

Software and Control Calibration

Once hardware integration is complete, the TNC 151 must be calibrated to the speci?c
characteristics of the Bridgeport mill, including:

Axis travel limits and backlash compensation.

Spindle speed control interfaces.

Tool o?set settings and sensor inputs.
3.
Proper setup ensures the control system accurately interprets manual inputs and CNC

commands.

Vol. 2022, Issue 3
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Training and Skill Development
Operators transitioning from purely manual Bridgeport mills to the hybrid manual CNC
TNC 151 model must acquire new skills, including:

Understanding CNC programming basics and conversational commands.

Familiarity with the TNC 151 interface and troubleshooting routines.

Maintenance of both mechanical and electronic systems.

Ongoing training is essential to maximize productivity and minimize downtime.
Comparative Insights: TNC 151 Versus Other CNC Controls on
Bridgeport Mills

While the TNC 151 is a favored choice for retro?tting, it is worthwhile to consider how it
stacks up against other CNC control options available for Bridgeport milling machines.
Heidenhain TNC 151 vs Fanuc Controls

Fanuc systems are widely used in CNC machining but tend to be more complex and
expensive than the TNC 151. The TNC 151?s conversational programming is more
approachable for users new to CNC, whereas Fanuc controls o?er broader functionality
suited for advanced manufacturing environments.

Heidenhain TNC 151 vs Siemens Sinumerik

Siemens Sinumerik controls provide sophisticated multi-axis capabilities and integration
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with Industry 4.0 systems. However, for Bridgeport machines focused on 3-axis milling,
the TNC 1517?s simplicity and ease of retro?t make it a more practical choice.
Economic Considerations

Retro?tting with TNC 151 typically costs less upfront compared to installing high-end CNC
systems, making it attractive for small shops or educational institutions. Its balance of
manual and automated control helps maintain the cultural heritage of Bridgeport milling
machines while extending their operational life.

Insights on Maintenance and Support for Bridgeport Milling

Machine Manual CNC TNC 151

Maintaining a Bridgeport milling machine equipped with the TNC 151 involves addressing
both mechanical and electronic components.

Mechanical Maintenance

Routine tasks include:

Lubrication of lead screws and bearings to prevent wear.

Inspection and adjustment of backlash in the axes.

Checking spindle bearings and belts for wear and tension.

These practices preserve the machine?s mechanical integrity, crucial for accurate CNC
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operation.
Electronic and Software Support
Given that the TNC 151 control is a dedicated system, users should:

Keep ?rmware updated as recommended by Heidenhain.

Maintain backups of CNC programs and parameter settings.

Have access to technical support for troubleshooting hardware or software issues.

Documentation, such as the Bridgeport milling machine manual CNC TNC 151 user guide,
is indispensable for operators and technicians.

The Role of the Bridgeport Milling Machine Manual CNC TNC 151

in Modern Manufacturing

While fully automated CNC centers dominate large-scale manufacturing, the hybrid
Bridgeport with TNC 151 remains relevant in specialized environments. Its ability to
combine manual intervention with CNC precision o?ers unique advantages, including:

Cost-e?ective entry into CNC machining.

Flexibility for custom or low-volume production.

Educational value in teaching traditional machining alongside CNC concepts.
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This duality ensures the Bridgeport milling machine manual CNC TNC 151 setup maintains
its niche in diverse workshops worldwide, bridging the gap between past and present
machining paradigms.

Bridgeport milling machine manual, CNC TNC 151 manual, Bridgeport CNC milling, TNC
151 programming guide, Bridgeport machine setup, CNC milling machine instructions,
TNC 151 control manual, Bridgeport mill operation, CNC machine troubleshooting, TNC

151 maintenance guide

MACHINE TOOLS VIVA QUESTIONS

machine tools viva questions are an essential part of technical examinations and interviews for
students and professionals in machining, manufacturing, and mechanical engineering fields.
Preparing for viva voce on machine tools involves understanding fundamental concepts, types,
operations, and troubleshooting techniques associated with various machine tools. This
comprehensive guide aims to equip you with a detailed collection of important machine tools viva
guestions, answers, and tips to excel in your assessments. Whether you're a student preparing for
exams or a professional brushing up your knowledge, this article will serve as a valuable resource to
enhance your understanding of machine tools.

Understanding Machine Tools: An Introduction
Machine tools are power-driven devices used to shape, cut, and form materials?primarily metals?by
removing excess material to achieve the desired dimensions and surface finish. They are

fundamental to manufacturing industries and form the backbone of mechanical fabrication.

Key Points about Machine Tools:

- They convert mechanical energy into controlled cutting forces.
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- They facilitate mass production of parts with precision and efficiency.
- They come in various types designed for specific operations like drilling, milling, turning,
grinding, etc.

Commonly Asked Viva Questions on Machine Tools

Preparing for viva questions involves understanding common queries related to types, operations,
parts, and working principles of different machine tools.

1. What are machine tools?
Answer:
Machine tools are mechanical devices used to manufacture parts by removing material from a
workpiece through cutting, shaping, or forming processes. They provide the necessary power,
motion, and precision required for manufacturing.
2. List the different types of machine tools.
Answer:
The main types of machine tools include:
- Lathe machines
- Drilling machines
- Milling machines
- Shaping machines
- Planer machines
- Grinding machines
- Universal machine tools
- Special purpose machine tools
3. What is the function of a lathe machine?

Answer:

A lathe machine is used to rotate the workpiece against a cutting tool to perform operations such as
turning, facing, taper turning, knurling, and threading.

4. Explain the working principle of a drilling machine.
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Answer:

A drilling machine operates by rotating a drill bit against a stationary workpiece to create holes. The
spindle rotates the drill, and the feed mechanism advances the drill into the material.

5. What are the main parts of a milling machine?
Answer:

Main parts include:

- Base
- Column
- Table
- Saddle
- Knee
- Spindle
- Arbor

6. Differentiate between a shaping machine and a slotting machine.
Answer:

- A shaping machine performs reciprocating motion of the tool to cut the workpiece, mainly for flat
surfaces.

- A slotting machine performs vertical reciprocating motion to cut keyways or slots in a workpiece.

7. What are the advantages of a CNC machine over conventional machine
tools?

Answer:
Advantages include:
- Higher precision and accuracy
- Automation and reduced manual intervention

- Faster production rates
- Complex shape machining
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- Easier programming and flexibility
8. Describe the difference between a planer and a shaper machine.
Answer:
- A planer machine is used for machining large workpieces and provides a larger worktable that
moves relative to the tool.
- A shaper machine is used for smaller workpieces, with the cutting tool reciprocating over the
stationary workpiece.
9. What are the different types of grinding machines?
Answer:
Types include:
- Surface grinding machine
- Cylindrical grinding machine
- Internal grinding machine

- Centreless grinding machine

10. What are the safety precautions to be followed while operating machine
tools?

Answer:
- Wear appropriate personal protective equipment (PPE)
- Ensure machine guards are in place
- Keep the work area clean

- Do not operate machinery when tired or distracted
- Follow proper startup and shutdown procedures

Detailed Explanation of Key Machine Tools and Their Viva Questions

Lathe Machine

Q: What is a lathe machine, and what are its main parts?
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A:

A lathe machine is used for rotating a workpiece against a stationary cutting tool to remove material.
It is essential in manufacturing cylindrical parts. Main parts include:

- Bed: Provides the base and supports other components.

- Headstock: Contains the motor and spindle.

- Tailstock: Supports the other end of the workpiece.

- Carriage: Moves the cutting tool along the workpiece.

- Cross slide and tool post: Hold and position the cutting tool.

Q: What are the different operations performed on a lathe?
A:

- Turning

- Facing

- Taper turning

- Thread cutting

- Knurling

- Drilling (with a drill chuck mounted on the tailstock)
- Boring

Milling Machine
Q: What are the types of milling machines?
A:

- Horizontal milling machine

- Vertical milling machine

- Universal milling machine

- Ram-type milling machine

Q: What is the purpose of a dividing head in milling?

A:
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A dividing head is used to rotate the workpiece at precise angles for operations like gear cutting,
slotting, or creating complex shapes.

Drilling Machine
Q: What are the different types of drilling machines?
A:
- Pillar drilling machine
- Radial drilling machine
- Sensitive drilling machine
- Deep hole drilling machine
Q: How does a radial drilling machine differ from a pillar drilling machine?
A:
A radial drilling machine has a movable arm allowing the drill head to move horizontally over a
workpiece, suitable for large workpieces. A pillar drill has a fixed column and is suitable for smaller
workpieces.
Grinding Machines
Q: What are the applications of grinding machines?

A:

Grinding machines are used for finishing operations, achieving high surface quality, tight tolerances,
and sharpening cutting tools.

Q: What are the different types of grinding wheels?
A:

- Straight wheel

- Cylindrical wheel

- Dish wheel
- Segmental wheel
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- Diamond wheel

Common Troubleshooting and Maintenance Viva Questions
Q: What are common problems faced during machine tool operation?

A:

- Excessive vibration

- Poor surface finish

- Tool wear

- Workpiece misalignment
- Overheating

Q: How can you prevent tool wear in machine tools?

A:

- Use appropriate cutting speeds and feeds
- Regularly inspect and replace worn tools
- Use proper lubrication and cooling

- Ensure machine alignment

Q: What are the routine maintenance procedures for machine tools?
A:

- Lubrication of moving parts

- Cleaning of chips and debris

- Checking alignment and calibration

- Inspection of electrical connections
- Replacement of worn-out parts

Tips for Preparing for Machine Tools Viva Questions

- Understand the fundamentals: Focus on the working principles, parts, and operations of each
machine tool.
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- Practice drawing diagrams: Being able to draw and label machine components can be very
helpful.

- Learn safety precautions: Be familiar with safety measures to demonstrate awareness.

- Revise key differences: Between types of machine tools and their applications.

- Solve previous question papers: To get an idea of common questions asked.

Conclusion

Mastering machine tools viva questions requires a thorough understanding of various machine
types, their parts, working principles, operations, and safety measures. Regular practice, diagram
drawing, and staying updated with recent advancements like CNC technology can significantly
improve your confidence and performance. Remember, clear explanations and practical insights
often impress examiners and interviewers. Use this comprehensive guide as a reference to prepare
effectively and excel in your machine tools viva or technical interview.

Machine Tools Viva Questions: A Comprehensive Guide for Students and Professionals

In the realm of manufacturing and mechanical engineering, machine tools viva questions are an
essential part of technical examinations, interviews, and practical assessments. These questions
serve as a vital bridge between theoretical knowledge and practical application, testing the
understanding of various machine tools, their operations, components, and maintenance
procedures. Whether you're a student preparing for your viva, a trainer designing assessment
modules, or a professional brushing up on fundamentals, having a well-rounded grasp of common
guestions and their detailed answers is crucial.

This guide aims to provide an in-depth exploration of machine tools viva questions, covering key
topics, frequently asked questions, and detailed explanations to help you excel in your evaluations
and deepen your understanding of machine tools.

Understanding Machine Tools: An Overview

Before diving into specific viva questions, it's important to establish a foundational understanding of
what machine tools are and their significance in manufacturing.

What are Machine Tools?
Machine tools are power-driven devices used to shape, cut, or form materials?primarily metals?by
removing excess material or shaping it into desired forms. They provide the necessary precision,

repeatability, and efficiency that manual tools cannot achieve.

Types of Machine Tools
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Machine tools can be broadly classified based on their functions:

- Turning Machines (e.qg., lathes)
- Drilling Machines

- Milling Machines

- Grinding Machines

- Slotting Machines

- Planning Machines

- Shaping Machines

- Broaching Machines

Each type has specific applications, components, and operational principles, which are often the
subject of viva questions.

Common Machine Tools Viva Questions: A Detailed Breakdown
Viva questions typically assess both theoretical concepts and practical knowledge. Below, we
categorize the questions into core topics for clarity.

- Basic Concepts and Definitions
Q1: What is a machine tool?
Answer: A machine tool is a power-driven device used to shape or form materials, primarily metals,
by removing unwanted material through cutting, drilling, grinding, or shaping processes, to produce
parts with precise dimensions and surface finishes.

Q2: What are the main functions of a machine tool?

Answer: The primary functions include cutting, shaping, drilling, grinding, boring, and finishing
workpieces to desired sizes, shapes, and surface qualities with high precision and repeatability.

Q3: Name the different types of machine tools and their applications.

Answer:

- Lathe: For turning cylindrical workpieces.
- Milling Machine: For machining complex profiles.
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- Drilling Machine: For creating holes.

- Grinding Machine: For finishing surfaces.

- Planing and Shaping Machines: For producing flat surfaces.

- Slotting Machine: For cutting keyways and slots.

- Broaching Machine: For internal and external surface shaping.
- Components and Working Principles

Q4: Describe the main components of a lathe machine.

Answer: Key components include the bed, headstock, tailstock, carriage, saddle, cross-slide, tool
post, and feed mechanism.

Q5: Explain the working principle of a drilling machine.
Answer: A drilling machine operates by rotating a drill bit against a workpiece, which is held
stationary or moved against the rotating bit. The rotational force and axial feed cause the drill to cut
into the material, creating holes.
Q6: What is the purpose of a feed mechanism in machine tools?
Answer: The feed mechanism controls the movement of the cutting tool or workpiece relative to
each other, ensuring controlled material removal and surface finish.

- Types and Operations of Machine Tools
Q7: Differentiate between a lathe and a milling machine.
Answer: A lathe primarily works on cylindrical surfaces by rotating the workpiece, while a milling
machine uses a rotating cutter to remove material from a stationary workpiece, suitable for
machining flat and complex surfaces.
Q8: What are the different types of milling machines?
Answer:

- Horizontal milling machines
- Vertical milling machines
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- Universal milling machines
- CNC milling machines

Q9: Describe the operation of a shaper machine.
Answer: A shaper machine uses a single-point cutting tool that reciprocates back and forth across
the workpiece to produce flat surfaces, grooves, or slots.
- Tool Holding Devices and Attachments
Q10: What are the common types of tool holders in machine tools?
Answer:
- Lathe tool post
- Milling cutter arbor
- Drill chucks
- Collets
- Tool holders for CNC machines
Q11: Why are attachments used in machine tools?
Answer: Attachments extend the versatility of machine tools, allowing them to perform additional
operations such as grinding, boring, or threading without requiring separate machines.
- Machining Parameters and Cutting Data
Q12: What are the main cutting parameters?
Answer:
- Cutting speed
- Feed rate
- Depth of cut

- Width of cut

Q13: How does cutting speed influence machining?
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Answer: Higher cutting speeds generally increase material removal rates but can lead to higher tool
wear and heat generation. Optimal speeds depend on the material and tool used.

- Types of Machining Processes
Q14: Describe the difference between rough and finish machining.
Answer:

- Rough machining removes large amounts of material quickly with less emphasis on surface
finish.

- Finish machining removes minimal material to achieve the desired surface quality and
dimensional accuracy.
Q15: What is the purpose of a boring operation?
Answer: Boring enlarges or finishes an existing hole to precise dimensions and improved surface
quality.

- Maintenance and Safety in Machine Tools
Q16: What are common safety precautions while operating machine tools?
Answer:

- Wearing appropriate PPE (Personal Protective Equipment)

- Ensuring guards are in place

- Properly securing workpieces

- Regular inspection and maintenance

- Avoiding loose clothing or jewelry

Q17: How do you maintain machine tools?

Answer: Regular lubrication, cleaning, inspection of parts for wear, calibration, and timely
replacement of worn components.

Tips for Preparing for Machine Tools Viva Questions
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- Understand the fundamentals: Know definitions, classifications, and basic principles thoroughly.

- Study diagrams and sketches: Being able to draw and label machine components is often
required.

- Practice practical applications: Understand how to set up and operate different machine tools.

- Revise standard questions: Focus on frequently asked questions and their detailed answers.

- Stay updated with safety standards: Know safety precautions and best practices.

Conclusion

Mastering machine tools viva questions requires a blend of theoretical knowledge and practical
understanding. By systematically studying the different types of machine tools, their components,
operations, and maintenance procedures, candidates can confidently approach viva exams and
real-world applications. Remember, clarity in explanations, neat sketches, and awareness of safety
protocols often make a significant difference in viva assessments. Use this comprehensive guide as
a reference to build your confidence and solidify your grasp on machine tools, ensuring success in
your examinations and professional endeavors.

QuestionAnswer What are machine tools and their primary function? Machine tools are
mechanical devices used to shape, cut, or form metal or other materials into desired shapes and
sizes. Their primary function is to remove material efficiently and accurately to produce finished
parts. Name the different types of machine tools commonly used in manufacturing. Common types
include lathe machines, milling machines, drilling machines, grinding machines, shaping machines,
and slotting machines. What is the difference between a lathe and a milling machine? A lathe
primarily rotates the workpiece to perform operations like turning, facing, and threading, whereas a
milling machine uses a rotating cutter to remove material from the workpiece in various directions.
What are the main parts of a drilling machine? The main parts include the base, column, spindle,
table, drill head, and feed mechanism. Explain the concept of 'feed’' in machine tools. Feed refers to
the distance the tool advances into the workpiece for each revolution or each stroke, controlling the
material removal rate and surface finish. What is the purpose of a coolant or lubricant in machining
operations? Coolants and lubricants reduce heat generated during machining, minimize tool weatr,
improve surface finish, and help in easier chip removal. Define 'precision’ and ‘accuracy' in the
context of machine tools. Precision refers to the repeatability of measurements or operations, while
accuracy indicates how close a measurement or produced dimension is to the true or desired value.
What safety precautions should be taken while operating machine tools? Operators should wear
protective gear, ensure proper machine maintenance, avoid loose clothing, keep the work area
clean, and follow standard operating procedures. What are cutting tools and their significance in
machine tools? Cutting tools are specialized tools used to remove material from the workpiece.
Their design and material significantly influence the efficiency, surface finish, and accuracy of
machining operations. Explain the concept of ‘clamping’ in machine tools. Clamping involves
securing the workpiece firmly to the machine to prevent movement during machining, ensuring
accuracy, safety, and quality of the final product.
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