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Preface | udra+T

This book, CNC Machining Technician, has been specially
designed to help students succeed in both academic
examinations and career-oriented preparation.

It includes detailed Trade Theory, Workshop Calculation and
Science, Engineering Drawing, Employability Skills, and a
question bank in mock test format based on the NIMI exam
pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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How to Study This Book | 39 Y¥dd &l eI hdl

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not compare
the Hindi version with the English version during study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of the
book.
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Syllabus

Learning Trade Theory

Outcomes

LO-1 Identify & comply with the safe working practices, environmental regulation and
housekeeping.

LO-2 Perform Turning operations on simple parts.

LO-3 Perform milling operations on simple components.

LO-4 Identify customer needs & Product specification.

LO-5 Draw and Interpret industrial engineering drawing & its requirements.

LO-6 Construct the detail drawing of Machining stages.

LO-7 Check the quality of surface finish adhering to Surface roughness factor.

LO-8 Identify the measuring instruments and inspect the quality of final product.

LO-9 Identify the cutting tools & apply work-piece holding techniques.

LO-10 Apply M code & G Code used in CNC & VMC machines.

LO-11 Identify CNC machines over travel limits & emergency stop, machine parts, various
modes in CNC machines (Jog, MDI, Edit, Auto, Single Block, MPG).

LO-12 Create and edit the Linear interpolation, Rapid traverse program of CNC turning center.

LO-13 Create Absolute & Incremental program in CNC turning center.

LO-14 Create and edit the Circular interpolation CW & CCW programs in turning center.

LO-15 Create, simulate, execute an external profile turning operation using stock removal
cycles

LO-16 Create, simulate, execute an external Grooving, parting -off & threading operation using
Canned cycles

LO-17 Demonstrate Tool nose radius compensation in CNC turning program.

LO-18 Perform Computer aided machining & Wire-frame Geometry Creation, Surface and Solid
Modeling, Dimension, Importing and Exporting of files.

LO-19 Create, simulate, execute an internal profile turning operation using stock removal cycles

LO-20 Create, simulate, execute an internal Grooving, parting -off & threading operation using
Canned cycles

LO-21 Verify Toolpath Generation & Programming by using Computer Aided Manufacturing
Software.

LO-22 Explain the need of CNC turning, VMC machines & the machining component.

LO-23 Explain the need of advanced CNC Turning Centre.

LO-24 Perform operation on advanced CNC Turning Centre.

LO-25 Run the CNC program or subprogram.

LO-26 Perform Programming of advanced CNC Turning Centre using CAM.

LO-27 Perform Importing & Exporting of CNC turning Program.

LO-28 Perform routine maintenance & basic troubleshooting of CNC turning centre.

Modules Workshop Calculation & Science

Unit, Fractions

Classification of unit system. Fundamental and Derived units F.P.S, C.G.S, M.K.S and SI
units. Measurement units and conversion. Factors, HCF, LCM and problems. Fractions -
Addition, subtraction, multiplication & division. Decimal fractions - Addition, subtraction,
multiplication & division. Solving problems by using calculator.

Square root,
Ratio and
Proportions,
Percentage

Square and square root. Simple problems using calculator. Applications of Pythagoras
theorem and related problems. Ratio and proportion. Ratio and proportion - Direct and
indirect proportions. Percentage. Percentage - Changing percentage to decimal.

Material Science

Types of metals, types of ferrous and non-ferrous metals. Physical and mechanical
properties of metals. Introduction of iron and cast iron. Difference between iron & steel,




alloy steel and carbon steel. Properties and uses of rubber, timber and insulating
materials.

Mass, Weight, Mass, volume, density, weight and specific gravity. Related problems for mass, volume,
Volume and density, weight and specific gravity.

Density

Speed and Speed and velocity - Rest, motion, speed, velocity, difference between speed and velocity,
Velocity, Work, acceleration and retardation. Related problems on speed & velocity. Work, power,
Power and energy, HP, IHP, BHP and efficiency. Potential energy, kinetic energy and related
Energy problems.

Heat & Concept of heat and temperature, effects of heat, difference between heat and

Temperature and
Pressure

temperature, boiling point & melting point of different metals and non-metals. Scales of
temperature, celsius, fahrenheit, kelvin and conversion between scales of temperature.
Temperature measuring instruments, types of thermometers, pyrometer and
transmission of heat - Conduction, convection and radiation. Co-efficient of linear
expansion and related problems with assignments. Problem of heat loss and heat gain
with assignments. Thermal conductivity and insulators. Pressure - Concept of pressure
and its units in different system.

Basic Electricity

Introduction and uses of electricity, molecule, atom, how electricity is produced, electric
current AC, DC their comparison, voltage, resistance and their units. Conductor,
insulator, types of connections - series and parallel. Ohm’s law, relation between V.I.R &
related problems. Electrical power, energy and their units, calculation with assignments.
Magnetic induction, self and mutual inductance and EMF generation. Electrical power,
HP, energy and units of electrical energy.

Mensuration

Area and perimeter of square, rectangle and parallelogram. Mensuration - Area and
perimeter of Triangles. Area and perimeter of circle, semi-circle, circular ring, sector of
circle, hexagon and ellipse. Surface area and volume of solids - cube, cuboid, cylinder,
sphere and hollow cylinder. Finding the lateral surface area, total surface area and
capacity in litres of hexagonal, conical and cylindrical shaped vessels.

Trigonometry

Measurement of angles. Trigonometrical ratios. Trigonometrical tables. Application in
calculating height and distance (Simple applications)

Modules Engineering Drawing

Introduction to Introduction to engineering drawing and drawing instruments. Conventions. Sizes and
Engineering layout of drawing sheets. Title Block, its position and content. Drawing Instrument.
Drawing and

Drawing

Instruments

Lines- Types and
applications in
drawing Free
hand drawing

Free hand drawing of Geometrical figures and blocks with dimension. Transferring
measurement from the given object to the freehand sketches. Free hand drawing of hand
tools and measuring tools.

Drawing of
Geometrical
figures

Angle, Triangle, Circle, Rectangle, Square, Parallelogram. Lettering & Numbering-Single
Stroke.

Dimensioning

Types of arrow head. Leader line with text. Position of dimensioning (Unidirectional,
Aligned)

Symbolic
representation

Different symbols used in the related trades.

Concept and

Concept of Axes, Planes, and Quadrants. Concept of Orthographic and Isometric

reading of Projections. Methods of First Angle and Third Angle Projections (Definition and
Drawing Difference).

Reading of Job Reading of Job Drawings related to respective trades.

drawing of

related trades

Modules Employability Skills

Introduction to Outline the importance of Employability Skills for the current job market and future of
Employability work. List different learning and employability related GOI and private portals and their

Skills




usage. Research and prepare a note on different industries, trends, required skills and
the available opportunities

Constitutional
values -

Explain the constitutional values, including civic rights and duties, citizenship,
responsibility towards society etc. that are required to be followed to become a

Citizenship responsible citizen. Discuss the role of personal values and ethics such as honesty,
integrity, caring and respecting others, etc. in personal and social development.
Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance

Professional in
the 21st Century

of practicing 21st century skills like Self-Awareness, Behavior Skills, time management,
critical and adaptive thinking, problem-solving, creative thinking, social and cultural
awareness, emotional awareness, learning to learn etc. in personal or professional life.
Create a pathway for adopting a continuous learning mindset for personal and
professional development.

Basic English Use appropriate grammar and sentences while interacting with others. Read English text

Skills with appropriate articulation. Role play a situation on how to talk appropriately to a
customer in English, over the phone or in person. Write a brief note/paragraph / letter/e
-mail using correct English.

Career Create a career development plan. Identify well-defined short- and long-term goals

Development &

Goal Setting

Communication
Skills

Demonstrate how to communicate effectively using verbal and nonverbal
communication etiquette. Write a brief note/paragraph on a familiar topic. Explain the
importance of communication etiquette including active listening for effective
communication. Role play a situation on how to work collaboratively with others in a
team.

Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all genders
and PwD

Financial and
Legal Literacy

Discuss various financial institutions, products, and services. Demonstrate how to
conduct offline and online financial transactions, safely and securely and check
passbook/statement. Explain the common components of salary such as Basic, PF,
Allowances (HRA, TA, DA, etc.), tax deductions. Calculate income and expenditure for
budgeting. Discuss the legal rights, laws, and aids.

Essential Digital
Skills

Describe the role of digital technology in day-to-day life and the workplace. Demonstrate
how to operate digital devices and use the associated applications and features, safely
and securely. Demonstrate how to connect devices securely to internet using different
means. Follow the dos and don’ts of cyber security to protect against cybercrimes.
Discuss the significance of displaying responsible online behavior while using various
social media platforms. Create an e-mail id and follow e- mail etiquette to exchange e -
mails. Show how to create documents, spreadsheets and presentations using
appropriate applications utilize virtual collaboration tools to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of
identifying opportunities for potential business and relevant regulatory and statutory
requirements. Describe the 4Ps of Marketing-Product, Price, Place and Promotion and
apply them as per requirement. Create a sample business plan, for the selected business
opportunity. Discuss various sources of funding and identify associated financial and
legal risks with its mitigation plan.

Customer Service
Duration

Describe different types of customers. Role play a situation on how to identify customer
needs and respond to them in a professional manner. Explain various tools used to
collect customer feedback. Discuss the significance of maintaining hygiene and dressing
appropriately.

Getting ready for
apprenticeship &
Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search
sources such as employment exchanges, recruitment agencies, and job portals
respectively. Demonstrate how to apply to identified job openings using offline /online
methods as per requirement. Discuss how to prepare for an interview. Role play a mock
interview. List the steps for searching and registering for apprenticeship opportunities.

Introduction to
Artificial
Intelligence (AI)

Understanding AL. How does AI work? Types of Al. What can Al do? Impact of Al on Jobs
& Industries. Exploring Careers with Al Learning with Al Using Al Responsibly.
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Learning Outcomes-15

Trade Theory

15.1 Planning of External Profile Turning Operation | aTg] Mg e
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Fig. 15.1: External Profile Turning Process and Tool Path Planning | are<t wiwrge e ufdrar oiik gt g
RIEC

Definition and Purpose of External Profile Turning
(Fig. 15.1)

External profile turning is a CNC machining process
used to produce the outer contour of a cylindrical
workpiece according to the engineering drawing. In
this operation, the cutting tool moves along the
external surface of the rotating workpiece to
generate profiles such as steps, tapers, radii, or
curves. Proper planning ensures dimensional
accuracy, smooth surface finish, and efficient
machining.

Job Planning Steps Before Machining

Before machining, the operator studies the part
drawing, selects the appropriate machine setup,
determines the sequence of operations, and chooses
suitable cutting tools and cutting parameters.
Effective planning reduces machining time, material
wastage, and programming errors.

Workpiece Drawing Interpretation and Profile
Identification

The engineering drawing of the workpiece is
carefully analyzed to identify important features such
as diameters, lengths, steps, tapers, fillets, and radii.
The operator determines the external profile shape
and the machining allowances required.
Understanding the drawing correctly helps in
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preparing the CNC program and selecting suitable
machining operations.

Selection of Raw Material

The raw material or blank size is selected based on
the maximum diameter and length of the finished
component. The blank diameter should be slightly
larger than the finished size to allow sufficient
machining allowance. Proper blank selection ensures
smooth machining and reduces unnecessary
material removal.

Selection of Cutting Tools and Tool Geometry
Appropriate cutting tools are selected depending on
the profile shape and material of the workpiece.
Common tools include rough turning tools, finishing
tools, and profiling inserts. Tool geometry such as
rake angle, clearance angle, and nose radius is
chosen to improve cutting efficiency and surface
finish.

Selection of Machine Parameters

Machine parameters such as spindle speed, feed
rate, and depth of cut are selected according to the
material of the workpiece and the type of cutting tool
used. Proper parameter selection improves
machining performance, reduces tool wear, and
ensures dimensional accuracy.

Sequence of Operation

The machining sequence is planned in a logical
order. Usually, the operation starts with facing to
create a reference surface, followed by rough
turning to remove excess material, and then
finishing operations to produce the final external
profile. A proper sequence ensures efficient
machining and accurate dimensions.

Safety Precautions During Planning

Safety precautions must be considered during
planning. The workpiece should be clamped securely
in the chuck, the cutting tool must be set at the
correct height, and the CNC program should be
verified before execution. Proper safety planning
prevents accidents and protects both the machine
and the operator.

Applications of External Profile Turning

External profile turning is commonly used in the
manufacturing of machine components such as
stepped shafts, rollers, bushings, pins, and
automotive parts. For example, a stepped shaft with
different diameters and radii can be produced using
external profile turning operations on a CNC lathe.
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15.2 Simulation of External Profile Turning Operation | aTg] Wwhrget e
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Fig. 15.2: CNC Turning Simulation Process and Purpose | gt effn f@sgetem 6 ufdrar siik 322

Definition and Purpose of CNC Simulation: (Fig.
15.2)

CNC simulation is the virtual execution of a CNC
program before actual machining. It allows the
operator to observe the tool path, verify machining
operations, and identify programming errors.
Simulation helps prevent machine collisions, tool
damage, and incorrect machining.

Working Principle of Simulation in CNC Turning:
In CNC simulation, the part program is entered into
the CNC controller or CAM simulation software. The
controller interprets each block of the program and
displays the corresponding tool movement on the
screen. The movement of the cutting tool along the
X-axis and Z-axis is shown graphically. The system
simulates the machining process step by step,
allowing the operator to verify the cutting sequence
and profile shape before real machining begins.
Steps Involved in Simulation of External Profile
Turning:

The first step is entering or loading the CNC part
program into the machine control unit. The operator
then sets the workpiece coordinate system, tool
offsets, and machine parameters. After selecting the
simulation mode, the program is executed virtually
on the display screen. The operator observes the tool
path, profile formation, and machining sequence
carefully to confirm the correctness of the program.
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Checking Tool Path, Coordinates, and Machining
Sequence:

During simulation, the operator verifies that the tool
follows the correct external profile according to the
drawing. Coordinates, feed direction, tool approach,
and retract movements are checked. Proper
sequencing of operations such as rough turning,
finishing, and profiling is also verified to ensure safe
and accurate machining.

Detection of Program Errors During Simulation:
Simulation helps identify programming errors such
as incorrect coordinate values, wrong tool selection,
improper feed rates, or potential tool collisions. If
any error is detected, the program can be edited and
corrected before actual machining, preventing
machine damage and production loss.

Importance of Dry Run / Graphical Verification:
Adry runis performed by executing the CNC
program without cutting the workpiece. This allows
the operator to check tool movements under safe
conditions. Graphical verification on the CNC display
provides visual confirmation that the tool path and
machining sequence are correct.

Merits and Demerits of CNC Simulation:

Merits include improved machining safety, early
error detection, reduced material wastage, and
better understanding of tool movements. Demerits
include dependency on simulation software accuracy
and the possibility that real cutting conditions such
as tool wear or cutting forces may not be fully
represented.

Applications of Simulation Before Actual
Machining:

CNC simulation is commonly used in turning
operations for profiles, tapers, grooves, and contour
machining. For example, before machining a stepped
shaft with multiple radii and tapers, the operator
simulates the program to verify the tool path and
ensure correct profile generation before starting the
actual machining process.
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15.3 Types of Turning Operations Used in External Profile Turning | aTg[
uihrse e A uga efHn sitaet & uahR
TURNING OPERATIONS & PROFILE TURNING | @15 fsamd 3iR Miwred &g
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Fig. 15.3: Turning Operations and Profile Turning o

n Lathe Machine | @ 929 v @ fohamd 3k wiwrse
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Definition of Turning Operation (Fig. 15.3)

Turning operation is a machining process carried out
on a lathe or CNC turning center in which material is
removed from the outer surface of a rotating
workpiece using a single-point cutting tool. The
purpose of turning is to obtain the required
diameter, shape, and surface finish according to the
engineering drawing. In CNC machining, the cutting
tool moves along programmed paths on the X and Z
axes while the workpiece rotates at a controlled
spindle speed.

Classification of Turning Operations Used in
Profile Turning

In external profile turning, different types of turning
operations are used to produce the required
component geometry. The common types include
straight turning, step turning, taper turning, contour
(profile) turning, chamfering, and grooving. These
operations are selected depending on the part
design and machining requirements.

Straight Turning - Working Principle

Straight turning is used to produce a uniform
cylindrical surface along the length of the workpiece.
The cutting tool moves parallel to the axis of rotation
(z-axis) while maintaining a constant depth of cut.
This operation reduces the diameter evenly along
the machined section.
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Step Turning - Working Principle

Step turning produces two or more different
diameters on a single workpiece by creating
shoulders or steps at specific positions. The cutting
tool removes material in stages to form distinct
cylindrical sections.

Taper Turning - Working Principle

Taper turning is performed to generate a conical
surface where the diameter gradually changes along
the length of the workpiece. This is achieved by
coordinated movement of the cutting tool along
both X and Z axes.

Profile Turning - Working Principle

Contour or profile turning is used to produce curved
or irregular shapes on the outer surface of the
workpiece. The CNC program controls the tool path
so that the tool follows the required profile
according to the drawing.

Applications/Example: Automotive components,
decorative parts, and complex machine elements.
Chamfering - Working Principle

Chamfering is the process of removing sharp edges
from the workpiece by machining a small angled
surface at the corner. It improves safety, assembly
fit, and appearance of the component.
Applications/Example: Edge finishing of shafts, bolts,
and cylindrical parts.

Grooving - Working Principle

Grooving is the process of cutting narrow recesses or
slots on the external surface of the workpiece using
a grooving tool. The tool moves radially into the
rotating workpiece to create the groove.
Applications/Example: O-ring grooves, retaining ring
seats, and sealing grooves.

Difference Between Simple Turning and Profile
Turning

Simple turning produces basic cylindrical shapes
with uniform diameter, whereas profile turning
produces complex shapes consisting of curves,
tapers, steps, and different geometrical features.
Profile turning requires precise CNC programming
and coordinated tool movement.

Tool Movement Concept for Different Turning
Operations

In CNC turning, the cutting tool movement is
controlled through programmed commands along
the X-axis (diameter direction) and Z-axis (length
direction). Straight turning mainly uses Z-axis
movement, step turning involves axial and radial
movement, taper turning uses simultaneous X and Z
movement, and profile turning follows a
programmed contour path.
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15.4 Stock Removal Cycle for External Profile Turning | aItg] Witerset effr &

foe wie Rgae arsfee
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MACHINING S_EQUENCE AND PARAMETERS PROGRAMMING FORMAT & COMMON CODES
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; ROUGHING PASS ' TG WA Oy
| i —— C‘;;’;"G TooL SYNTAX (671 EXAMPLE) / e (671 I2T8em)
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....... ' { ¢ WORKPIECE i i
- e ) | romustock | R E W(finish allowance in Z) F(feed rate)
i e / LA / IMPORTANT PARAMETERS / Wgryut dRmftex
i e \ 4 : Depth of Cut (U) FdT 1R (U)| | COMMON CYCLES
i \\ ~~— i Start Block # (P) W &A@ # (P) | ['671 Rough Tuming
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Fig. 15.4: CNC Stock Removal Cycle and Machining Parameters | Hiu=ft ®ier fAsehre= =eh ofik #fifAar
Rrfier

Definition and Purpose of Stock Removal Cycle
(Fig. 15.4)

A stock removal cycle is a predefined CNC turning
cycle used to remove excess material automatically
during rough machining. In CNC turning centers,
cycles such as G71 rough turning are commonly
used. The cycle removes material layer by layer until
the programmed profile is achieved, reducing
programming effort and improving machining
efficiency.

Working Principle of Stock Removal Cycle in CNC
Turning

In CNC turning, the stock removal cycle works by
reading the programmed contour of the final profile
and automatically generating several roughing tool
paths. The tool begins cutting from the outer stock
surface and gradually moves towards the final profile
in steps defined by depth of cut parameters. The
CNC controller calculates each cutting pass and
retract movement automatically until the
programmed contour is reached. After roughing
passes are completed, a finishing cycle can be
applied to achieve accurate dimensions and surface
finish.

Common Stock Removal Cycle Codes Used for
Profile Turning

The most commonly used roughing cycle for external
profile turning in CNC machines is G71 Rough
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Turning Cycle. Some CNC systems also use cycles
such as G72 Facing Cycle and G73 Pattern
Repeating Cycle depending on the machine control
system. These cycles reduce the need for writing
long repetitive tool path commands.

Programming Format of Stock Removal Cycle

A typical programming format for the rough turning
cycle is written in two blocks. Example syntax:

G71 U(depth of cut) R(retraction amount)

G71 P(start block) Q(end block) U(finish allowance in
X) W(finish allowance in Z) F(feed rate)

This format defines the roughing depth, retract
distance, contour blocks, finishing allowance, and
feed rate.

Important Parameters Used in the Cycle
Important parameters include depth of cut (U),
retract amount (R), finishing allowance (U and W),
feed rate (F), start and end block numbers (P and Q),
and tool path contour definition. These parameters
control the material removal rate and machining
safety.

Machining Sequence During Cycle Execution
During cycle execution, the tool first approaches the
workpiece, removes material layer by layer according
to the programmed depth of cut, retracts after each
pass, and continues cutting until the programmed
contour is reached. After roughing, finishing
operations may follow to achieve the final
dimensions.

Merits and Demerits of Using Stock Removal
Cycles

Merits: Simplifies CNC programming, reduces
program length, improves machining efficiency,
provides consistent roughing passes, and reduces
operator effort.

Demerits: Limited flexibility for highly irreqular
profiles, incorrect parameter settings may cause tool
overload, and the operator must carefully define
contour blocks.

Block Diagram of Cycle Execution from Roughing
to Final Profile

The cycle execution process can be represented as a
sequence starting from program input to rough
machining and final contour generation.

Applications of Profile Turning Using Stock
Removal Cycle

Stock removal cycles are widely used in
manufacturing stepped shafts, tapers, grooves, and
complex external contours in CNC turning centers.
For example, a stepped shaft component can be
rough machined using the G71 cycle before
performing finishing passes to achieve accurate
dimensions and surface quality.
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MCQ's | srgfaeredta as

Q1. Which G-code is commonly used for rough
stock removal in CNC turning? / CNC fn1 & 3% i
g2 & fAY AR WR &l AT G-his Iy fhar sirar 82
(a) G71

(b) GO0

(c) GO1

(d) Goo

Ans. a | Sol. : G71 is the standard stock removal
(rough turning) cycle in CNC turning. / G71 CNC effm &
A ik Rad (I i) amsfora

Q2. In G71 cycle, what does the P and Q
parameters define? / G71 Grsfahet & P 3R Q Rrflex
T g2ia 82

(a) Depth of cut / @erg &Y TeeTs

(b) Start and end block numbers / IR 3fR 3id sdich
deR

(c) Feed rate | i 3

(d) Spindle speed / f&isa 7ifa

Ans. b | Sol. : P and Q specify the range of blocks for
the roughing profile. / P 3R Q fth mwhrsar & T =l
dex &t da1 ReiRa a=d g1

Q3. Which parameter in G71 defines the depth of
cut? / G71 & 19 a1 RRifter et f ngnd RaiRa @wan
8?

(a)P

(b) Q

(c)u

(d)w

Ans. c | Sol.: U parameter sets the depth of cut in the
X-axis direction. / U tRrtex X-3187 foem & whers &t g1 g
FRAT B

Q4. What happens if incorrect P and Q values are
given in a G71 cycle? [ afe G71 arsfehe & wera P ik
Q A faw S ot @@= ghm?

(a) Machine will ignore the command / 729 FHiE &t
3T & It

(b) Wrong profile will be machined / 7ed WwTga Asfta
& srerft

(c) Tool will stop / geT Fen ST

(d) Spindle will reverse | f@iga Seer gam

Ans. b | Sol. : Incorrect block range leads to
machining unintended areas. / Tad P 3R Q A ¥ 7Ted
&= i gffAT g gapdt 81

Q5. What is the key difference between G71 and
G73 cycles? [ G71 3R G73 arsfha & g gz siek =1
&

(a) G71 is for finishing, G73 is for roughing / G71
At & feiw 8, G73 fth & faig

(b) G71 is for deep rough cuts, G73 is for light rough
cuts / G71 T8 T e & g 8, G73 Bceh! Th e & ol
(c) G71 is for drilling, G73 is for threading / G71 fgfefT
& faw g, G73 gfdn & faw

(d) No difference /| &3 3idR T8l &
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Ans. b | Sol. : G71 handles heavy roughing, while G73
is used for lighter, faster roughing. / G71 ¥R It &
folg 3k G73 gecht aam st fth & foig IuahT glar 81
Q6. What is the main advantage of using a stock
removal cycle before finishing operations? /
fRfAfeiT iR & ugat wie Regae arsfohe o1 g a1y
T g?
(a) Reduces tool wear during finishing / fthfafaim &
SR gt faraTa W &l §
(b) Increases cutting time / &fcT 79 Sg@aT 8
(c) Improves surface finish directly / & Tag aRsazor
YURAT g
(d) Lowers spindle speed / f&isa 7fd & &ear 8
Ans. a | Sol. : By removing bulk material first,
finishing tools handle less load, extending their life. /
gt YR It g & AT ¢l IR ohd qara usar 8 8k
3T Siia dedT gl
Q7. Why is simulation important before executing
a stock removal cycle? / @ie Rgae asfea Fafla
&+ @ gt e ol wgeaguf 82
(a) To increase machine speed / #2fi= 7fd g™ & fag
(b) To check tool life / gat Sfta= ST & fag
(c) To verify tool paths and avoid collisions / &t a2l &t
gf® o 3R Toed & s34 & foig
(d) To activate coolant / geic afehd e & feig
Ans. c | Sol. : Simulation helps detect programming
errors before actual machining. / e ardfde
AT & et vinfe et s uar e # Aeg R Bl
Q8. In the given turning operation, why is material
removed step-by-step to create features like
taper, radius, and steps? / 3w g eff sitRem & 2wR,
Waw ok Ry 7 Frad a9 & A arft ot wRoreg
T & i gerar San g?

= MATERIAL REMOVAL

STEP (¥1)
TAPER

ROTATING
WORKPIECE
o FHE)

(g=7 o)

(a) To achieve required shape with better accuracy
and surface finish / 31Td3Teh 3MThR ht IgaR TlehdT 3R
Tag fhfer & a1y U oA & faw

(b) To increase tool wear intentionally / & ! ferems
geM & fay

(c) To stop machine vibration completely / 729 & &ua
Pl G g Aeprt o felg

(d) To reduce spindle rotation / f&gd &t 7fd &7 e &
fag

Ans. a | Sol. : Step-by-step material removal allows
controlled machining, ensuring dimensional accuracy
and smooth surface finish while creating complex
features like taper, radius, and steps. / TRUTEG ¥t 9
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gt gem & Efd afifE gidt 8, e adte smam ok
35t Fag fohfAer & a1y e, A3Tw ok ©u 9 sifed dhrasd
TG ST Hehd 8

Q9. Why is it important to set a proper finishing
allowance in stock removal cycles? / @i Regaa
wrsfrer # 3R fhfAfi sreasw de e i Agaygof 82
(a) To reduce cycle time / Tch THT HH A & felg

(b) To ensure enough material remains for accurate
finishing / Tcte foefAfeiT & foig vt amft siga & foag
(c) To increase roughing speed / It 71fd s & fag
(d) To avoid using coolant / Fdic T ITFNT T = & g
Ans. b | Sol. : Leaving proper allowance ensures
dimensional accuracy during the final pass. / 3R@d
J1Sd Bt 9 sifad ur # smardt adierar gRfad gidt 81
Q10. Which G-code is commonly used to initiate a
roughing cycle for external profile turning? / sTg&t
kT e & fag AWk arsfehe 3w & g
HHETA: i 91 G-h1s IUANT gt 8?2

(a) G71

(b) G76

(c) Goo

(d) G9o

Ans. a | Sol.: G71 is a standard stock removal cycle
for longitudinal roughing in CNC turning centers. /
G71 CNC effn dex # argaed fth & fw aes wies Regaa
arsfehet 81

Q11.1In a G71 cycle, which parameter defines the
depth of cut for each pass? / G71 arsfohe & &= &1
Rrfier v a9 & fAT werd A meeré Ruffia wwan @2
(a)P

(b) Q

(c)u

(d)w

Ans. ¢ | Sol.: The 'U' parameter specifies how much
material is removed in each roughing pass in X-axis. /
'U" R g AT U H X-38 R geTE ST arelt Gt
it (e ear gl

Q12. Why is it necessary to leave a small allowance
after a stock removal cycle? | @ie Rgae amsfha &
1S UTST TATSH BISAT Rl TGk gidr 87

(a) To avoid tool wear [ got forema & s== & fag

(b) To allow for finishing cuts to achieve final
dimensions / Sifa® M Ut &= & foiq fhfAfeiT e &t
SgAfd 33 & fag

(c) To reduce machine load / Af9 &g &H &A & faw
(d) To increase cutting speed / &féT &g s & foig
Ans. b | Sol. : Leaving allowance ensures precise
finishing without overcutting the part. / Ta3d 8ig4 &
gter Tt gffaa gidt 8 ok wrT & sifdes s & s
gia &1

Q13. Why should tool offset values be verified
before executing a G71 stock removal cycle? / G71
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e Rgaa arsfea fRunfea & @ uget g sitwde a=t
&I gfe =i et anfee?

(a) To increase spindle speed / f@sa 7fd sgm & forg
(b) To ensure correct tool positioning and avoid
overcutting / F&! gt qifSier= iR sfiarerfcn & 594 & oy
(c) To reduce coolant flow / Fcie YaTg &H & & foig
(d) To improve surface finish directly / @te Iidg fthfRer
g & forg

Ans. b | Sol. : Incorrect offsets can cause dimensional
errors or collisions during roughing. / 7ed 3iftde Ath
& SR SATH JfeaT a1 TaRva ITF I Fhd &

Q14. While simulating a stock removal cycle for
external turning, excessive material left on profile
suggests what main fault? / arg$t = & fAg @i
Reqaer arsfare o1 Rt wva awg af viksa =
sraafdes wrmft sr=ht g ST ot g Ffe = gt "wondt 82

(a) Incorrect finish allowance setting / e fthfAsr
ISy e

(b) Tool wear / ga fogma

(c) Coolant overflow / Gefe 3terdet

(d) Spindle over-speed / f&isa sffavedis

Ans. a | Sol. : Wrong finish allowance leaves
unwanted extra material on the final profile. / Tefd
fhfAer SaTST & HRUT Sifaw UithTeel WR STl SifaRad
Ut 3 STl g

Q15. What is the main use of a stepped shaft? /
WE AT T J&A IUINT T &2

I

(a) To store energy [ Seit Gufed AT

(b) To support different machine parts / fafera aefia
0T Sl HUIE AT

(c) To generate heat / T 3@d &A1

(d) To reduce voltage / aleesT &0 AT

Ans. b | Sol. : A stepped shaft is used to support and
fit different components like gears and bearings at
various sections. /| @& 2MMUe &1 39T fAfds vrm o R
3R FafT Y SFET-31elT R R WU et & g fovar Sran
2l

Q16. In a stock removal cycle, excessive cycle time
could mainly result from: / @ie Rgae asfda &
Sraafdes wrsfher @wa geaa: fohe #RoT g 9har 82

(a) Wrong cutter nose radius / TTeid @hex et feae

(b) Too many unnecessary roughing passes / sigd
31fdeh 3rTaedeh I U

(c) Low spindle RPM / &H f&sd RPM

(d) Excessive tool offset / 3rcafdie gt ithde

Ans. b | Sol. : Excessive roughing passes increase
machining time without improving part quality. / 9gd
31t At g AefifH a7y Sgrd § wfch aré urer § ger
gl d |
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Learning Outcomes-16

Trade Theory

16.1 Planning of External Grooving Operation in CNC Turning | CNC fHa &
UorAeo i iiaRe kY dterr
EXTERNAL GROOVING OPERATION IN CNC TURNING (Ifte==it effr # smest 31T wfsham)

DEFINITION & PURPOSE (7fHTaT 3R 3239
Rotating Workpiece
e M

GROOV]NG TOOL FEATURES
(fa ga T
Tool Holder  Replaceable Carbide Insert

(&9 §esy) (Facr A FETES 36E)

CLASSIFICATION OF EXTERNAL GROOVES

/ Grooving Tool Radial Feed

PAL G SRR

RIN (et e CunaTe_

Square Groove V-Groove (d- -74)
For retammg nn%n s, O-rings For specnal apshcatlons

Rake Angle
Material Removal Cutting Edge (i)
(@t ger) (@ ga) C{earance q,C:nrag)le
PURPOSE: Create seating features for O-rings, - ClrcularlRadlus Groove Rehef Groove
Snap Rlngs or Seahng Insert Width
(3%a: -fa R, @ e & fag e fadwang s=rm) (§9E B TI3E) For smoolh tran smons For tool clearance

(fap1t gifwre & ferg) (¢ FIY & feg)

IMPORTANT MACHINING PARAMETERS & APPLICATIONS (Wgeaquf w=fifai tRmfter 3 argwar)

Snap ng Groove for Retaining
Components

Spindle Speed (fRisd wis) Improved{_:inilslt‘\',r Accuracy, i ¥ (aréa 3t A & T E R )
Feed Rate (B3 @) | ool Llie : l 0-Ring Groove for Sealin
Depth of Cut (P 3 TewrS) ¥ TPPS, ST, S St ‘6""‘ T l]] . (‘\Iﬂ’:’?ng ﬁé”ﬁ@? ’

i i ication:
Tool Geometry (g foral ) Tool Wear, Poor Quality : ; mm%glicl%%emfaatic ggs:?:n:gn
Coolant Application (Fete SrwaiT) (577 BRI 1T, R oree) E — Mﬂaﬁﬁﬂﬁ Sl FEFRB/ S

Fig. 16.1: External Grooving Operation in CNC Turning | et e & argdt gfdw uferar

Definition and Purpose of External Grooving
Operation in CNC Turning (Fig. 16.1)

External grooving is a CNC turning operation used to
produce a narrow groove on the outer surface of a
cylindrical workpiece. In this operation, the cutting
tool moves radially into the rotating workpiece to
remove material and form a groove of the required
width and depth. External grooving is commonly
used to produce functional features such as O-ring
seats, snap-ring grooves, and sealing grooves.
Constructional Features of Grooving Tools
Grooving tools used in CNC turning generally consist
of a tool holder and a replaceable grooving insert.
The insert is made from carbide or coated carbide
material to withstand high cutting forces and
temperature. The cutting edge geometry includes a
narrow cutting tip with specific rake angle, clearance
angle, and groove width. The tool holder is designed
to provide rigidity and proper clamping of the insert
to reduce vibration during machining.
Classification of External Grooving Operations
External grooving operations can be classified based
on the shape of the groove. Common types include
square grooves, V-grooves, circular grooves, and
relief grooves. Square grooves are widely used for
retaining rings, while V-grooves are used in special
mechanical applications. Circular grooves provide
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CNC effr & gergesta gfan sitare &Y ol siik
3224 (Fig. 16.1)

1@ gfdT CNC efH &6t T Agayut ufehar 8, fSen
SUANT FTThR ThUE hY gt Tag R Hehrof @i a=m
& forg foram STaT 81 59 SffuRe # fdw gt gud gu
ghuTe 7 AT feem & gder Fedr & SR HTaaeh diers adT
RT3 o1 Jd S o felq Gl bl gerar g1 simgy e e
TIRT I O-a dte, u-Rar g ofk difel @ S
FHrIfcAeh By I H foham ST 8|

gfa ge Fi @At Rgtaan

CNC e & vged gfdT ¢l ST Ueh ¢ alee 3R Uh
G I AT $9¢ 9 94 8id 81 IIC FIEISS IT hics
HIEsS I T 1 gIdT & dlich 3T hic dl 3R dTIg=
ot g fohar ST 9| fdn T Saiad | ue ehiof sfd
MRS Bt 81 ¢eT Bleex i 39 UehR f3uire fowar Sirdr g fah
I HORAT UM PR 3R ALffT & SR o ot vH et
& foiv 50 &l It YR I Tt ohe Tob |

TaTe-a gfa sitarert e aeffaor

QeRe-et i1 SHTIRLMT &l Id & SRR & HTUR TR fichd
fohaT 11 HehdT g | AT UhRT H TR 7d, V-d, TgheR
7 3R Refith g A | SRR d I SUINT ATdh &Y
9 RefHn R & ferg fovan Siran 8, STafes v-1a Ay aifien
SN H IUANT T ST &1 HheR P fRreh-T HehAu
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smooth transitions, and relief grooves are commonly
used near threads to allow tool clearance.
Procedure for Planning Grooving Operation
Planning begins with the selection of a suitable
grooving tool according to the groove width and
workpiece material. Cutting parameters such as
spindle speed, feed rate, and depth of cut should be
selected carefully. Proper tool positioning and
accurate programming of the groove location ensure
precise and correct machining.

Important Machining Parameters Affecting
Grooving Quality and Tool Life

Important parameters include spindle speed, feed
rate, depth of cut, tool geometry, and coolant
application. Correct parameter selection improves
surface finish, dimensional accuracy, and increases
tool life. Excessive feed or speed may cause tool
wear or poor groove quality.

Applications

External grooves are widely used in mechanical and
automotive components. Common applications
include O-ring seating grooves for sealing, snap ring
grooves for retaining components, and sealing
grooves used in hydraulic and pneumatic systems.

Trade Theory
T ferake 37 & foie fohan Srar g1
gfei sifaRer i atern a9 HY ufekar

IISTHT <hl Y[E3ATA Y T ANeTs SR qehtie hl Trfift &
SR U AT gt & T & Bidl 81 39 a1 f&igad
g, hig 3¢ 3R 3 3Tt she S ST RHtcH
HragT-gdeh Ia- fohaT STTaT 81 gt <hl Fal mfsieif 3R
T & I <l Gdieh Tt & AL &t ggar ok
T gAfAd gt 81

gfaT 7ot 3R g AEH it yIfad e aret
Agayot affT fRefieR

Tyl Rifter & fise wiis, fis e, e H TS, ot
SOHET 3R el T ITANT M 81 Fal W 999 &
gdg fhfer & gUR giar 8, STt éiehdT U gidt g 3R
Tl oISt deddt g1 ITafder hig a1 Wig o faR a1 &vie g
T[UTEAT ST ShRUT & Tehell & |

gy

QeI Id hl JUINT ATUeh &Y § FifAeh 3R sifctAtange
geoh! # fohar SITdT g1 = Sy | el & fag O-
1 e 7@, gel @l A & fg @ {1 7@, qen
grsgifaie 3R ghfees RAeen & Sudi g aret Hifeln ga
MR g

16.2 Simulation of External Grooving and Parting-Off Operation in CNC
Programming | CNC srmfi & gertesar gfd ok arfér-site sitares ot

RAgaae

CNC PROGRAM SIMULATION PROCESS (for Grooving & Parting-off)
gt g Rgere ufkar (i ik arfén-site & forg)

o Perform actual machining

e Transfer verified program to machine
e wefi # wEiaia w3

STEP 1: LOAD PROGRAM & SETUP ENVIRONMENT STEP 2: RUN SIMULATION SOFTWARE
TROT 1: WIUTH @18 &Y 3R VST IIArawor R & <o 2: FRATAe HitedaR aargd
¢ Enter CNC program for grooving/parting-off cycle e Software interprets G-codes and M-codes
gfe/arié-3ite arsiher &g CNC W gf &Y —>| IR G-HIS T M-PIS T R R § GRAPHICAL DISPLAY OF TOOL MOVEMENT
o Define workpiece dimensions and tool geometry * Generates virtual tool path > T Hate ST ufthanat Ueeia
T ¥ TanT quT gE g Paifta B YAt el Ty AR BT § —
o Uses coordinates and feed rate [
b l ' I et @ v Ye & TTIR SR AT T E\;
E 2N ¥ 1% [B8
L é’ B > STEP 3: VERIFICATION PHASE : oo
i ’ TR 3: WY TR0 J= ! E0
o Check tool interference RET——
P T B B ST B oa-
o Check depth of cut [
HC P TGS P ST B
STEP 4: EDIT PROGRAM e Check tool position and clearance
TROT 4: WU ST &Y 7 @1 fRufey aur fFaada @t sifg s
o Correct coordinates
s wd B < YES /&t ERRORS FOUND?
e Correct tool approach 2
T QU FE B NO / =&t
¢ Correct parameters STEP 5: EXECUTE ON CNC LATHE
e T+ IROT 5: CNC og wR fAsarfda &3¢

Fig. 16.2: CNC Program Simulation Process for Grooving and Parting-off | gfa sk mifén-sitw gq dreasht
e et ufekar
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Definition and Purpose of CNC Program
Simulation (Fig. 16.2)

CNC program simulation virtually executes the CNC
program before actual machining. It allows the
operator to observe tool movement, verify the
machining sequence, and detect programming
errors such as incorrect coordinates or tool
interference. Simulation improves machining safety
and helps prevent damage to the tool, workpiece, or
machine.

Working Principle of CNC Simulation Software
CNC simulation software works by interpreting the
CNC program commands such as G-codes and M-
codes. The software reads the program line by line
and generates a virtual tool path according to the
defined coordinates, feed rate, and cutting
parameters. The graphical interface displays the
movement of the cutting tool relative to the
workpiece. During simulation, the system checks the
tool path, cutting depth, and clearance positions to
ensure that the machining sequence is correct. Any
programming mistake, such as wrong coordinate
values or incorrect tool approach, can be visually
detected during the simulation process.

Steps for Simulating Grooving and Parting-Off
Operations

The CNC program is first loaded into the controller or
CAM simulation software. Tool geometry, workpiece
dimensions, and machining parameters are then
defined. The simulation displays the tool movement
graphically, enabling the operator to verify the
grooving or parting-off operation before machining.
Advantages (Merits) of CNC Simulation
Simulation helps detect programming errors before
machining. It prevents tool collision with the
workpiece or machine components. It improves
machining safety and reduces the risk of machine
damage. Simulation also saves time and material by
verifying the CNC program in advance.

Limitations (Demerits) of CNC Simulation
Simulation cannot fully represent real machining
conditions such as tool wear, vibration, and cutting
forces. It depends on the accuracy of the software
model and input parameters. Minor variations
between simulation and actual machining may still
occur.

Example

In CNC turning practice, a program containing
external grooving and parting-off canned cycles is
first simulated on CNC control or CAM software.
After verifying the tool path and confirming that no
collision or error occurs, the verified program is then
executed on the CNC lathe machine for actual
machining.
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CNC witurs RAwgeter d aRurar ik 3824 (Fig. 16.2)
CNC gium fgeie ardfde aeifm @ ggat CNC oo
Pl T3 T T TeTA T UfchaT g1 58 ATeH & TR
g ot 71fd, wefifS ohm ofik Tafaa oo Ffea, S
Teld 1SS AT gt §exthd, <hl SiTd e HehdT B
faeter #efifAT gram st sgrdr & 8iR o, adhdid aun

A I g aTet HHTfad Jra™ 9 S # Hgraar il gl

CNC f&ga2F divedR &1 & RAgia

CNC FRagcier ditedar CNC I A 99 G-codes
3R M-codes ! AT &ch I T 8 | FdedIR TRITH
T ATS SR AT UedT & ofk RefRa fRderiel, fig e qar
SIS IRTHICR & FHR T STHTHT ZeT U1 I el 8|
UTfthehel $eXthd Gehd T S HTAET SIS get oht 71
gefefd envdr 81 et & SR ReeH ¢t Uy, whidm swr
T foeTa’E gishier & Sifd ohxdT & difch a8 gifaa fohar
ST Tk fob AT rgerd Tt g1 fohedt it wepR Bt oo
Ffe, S TTeTd hlsiifsAe A a1 ¢l ol Taid U, fagesE
UfehdT & R §3T ®Y § UgaT-! ST Fehell g

gfd iz grfén-eiteh TR & Ry & @Ror
Tad uget CNC T &t shgterk a1 CAM fagetee
TR # ol fohaT SiraT 81 39 916 ¢l SAmgl, gehdid
& amar ok #efifA SRrftedd RufRa fre Sra €1 Rgaes
# ge1 ot 71 aht fther & u A ugfefa fhar s1ra 8, e
SifoRer areafaes Asfif & uget gfdw ar wifén-sife

STURe 6t gfR R Fehell B

CNC f&gat2™ & &1 (Merits)

fActer i & uger ginfe Ffedt o1 uar e o
GEIIdT hedl 81 Ig Iehurd a1 A o geehl & a1y gl
THG o AchdT g | g ARATHT gRem hl srgrar & ofik asfiq
&1fal & S ol 7 T &1 RAgetsE i a4 CNC
U &1 HATYH Hich T 3R Tt &t ard ot 1 81

CNC f&gat2™ it #=1¢ (Demerits)

e ardfae meifH aRkf@faat S ga iR, aa
3R RfT et ot gut =0 & vgffa 78! o= ehdTl I8
GIteddR Aisd 3R g7Ye RHteR hl gal WR AR awwdr
81 Fageter 3R arEafaes Asfifan & g go Bl siar areft
off g gopdt E1

IqTERoT

CNC e arvary & germeer gfd ok wifdin-aitt g
qrsfohet atet T ot Ugat CNC ahgtel a1 CAM ditediR
TR fAcle fohar Sirar 81 gl Ut ol HATIH e 3R I8
gfAd A & a1 foh g e a1 3 =181 8, Fnfod
TR @t areafae affAT & fag CNC @ty Aefa
fAsorfea forar Sirar 81
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16.3 Threading Operations on CNC Lathe | Hfigaft @u R dfsw sitaReE=
CNC THREADING OPERATION | it g sifs=

1. THREADING OPERATION | 9T 3™

Workpiece | #rfd  External Thread |
VAL

0 e Chuck | o7&

.

2. TYPES OF THREADING | 9fS$T & yoR

J

I Y
M”EQZ{?" | etgl%;:é?go?oul hit%(;r;% g;e;goso |
AlIEY Yoy B "% B

Rigid Support |

AR Threading Insert |
ord e g

Spindle
Rotation |
fRiza quft

4. WORKING PRINCIPLE | @i Rigia

Thread Pitch |

L

Feed = Pitch |
W =g

s—%— Depth of

{‘
Vv RTERE

Thread |

Il

l

Multiple Passes |
TE-UTH HeTS

1.

Bolts & Nuts |
diee AR e

\
p
\

U

5. APPLICATIONS | 3w
Pipe Threads | .
L IEL RIS

-

Fastening Parts |

BT UIdE

Fig. 16.3: CNC Threading Operation, Tool Features and Applications | et gfSw sitaRem, gar fAtwany ’
3R

Definition and Purpose of Threading Operation in
CNC Turning (Fig. 16.3)

Threading in CNC turning is used to produce helical
grooves on cylindrical or conical workpieces for
mechanical fastening between components, such as
bolts and nuts. CNC threading ensures accurate
thread geometry, consistent pitch, and improved
productivity compared to manual threading.
Classification of Threading Operations

Threading operations on CNC lathe can be classified
into several types. External threading is performed
on the outside surface of a cylindrical workpiece such
as bolts. Internal threading is produced inside holes
such as nuts or threaded sleeves. Threads are also
classified as single-start threads, which have one
continuous helix, and multi-start threads, which have
two or more parallel helices for faster movement.
Based on measurement standards, threads may be
metric threads or inch threads depending on the
pitch and standard used.

Constructional Features of Threading Tools
Thread cutting on CNC lathe is carried out using
special threading tools. These tools generally consist
of a carbide threading insert and a rigid tool holder.
The threading insert has a specific profile angle such
as 60° for metric threads or 55° for Whitworth
threads. The insert is designed to match the thread
form and ensures accurate profile generation.
Proper mounting of the insert in the tool holder
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Hroaeht effr 7 Afdn sitaReE Y gl ek 322
(Fig. 16.3)
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provides stability and correct cutting angle during
machining.

Working Principle of CNC Threading Operation

In CNC threading, the spindle rotation and tool feed
are synchronized through the CNC control system.
As the workpiece rotates, the threading tool moves
longitudinally along the axis of the workpiece at a
feed rate equal to the thread pitch. Multiple passes
are performed until the required thread depth is
achieved.

Important Parameters in Thread Cutting
Important parameters include thread pitch, thread
depth, spindle speed, and the number of cutting
passes. Proper parameter selection ensures the
correct thread form, good surface finish, and longer
tool life.

Applications

CNC threading is widely used for manufacturing
threaded bolts, nuts, pipe threads, lead screws, and
other mechanical fastening components used in
machines and industrial equipment.

Trade Theory

ot Af SiRE o1 Rt fRAgia

et 9fdn # f@iza $i gofa 1fa sfk g s ot doedt
=0T guTTett gRT TEfd fhaT SITdT 81 59 gehdle gHdT &,
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16.4 CNC Canned Cycles for Grooving, Parting-Off and Threading
Operations | gfa, arfén-sitw ik A sitReMT & fag CNC s Orghat

CNC CANNED CYCLES IN TURNING OPERATIONS / 9it.u. 3. f sz o b wgfea

1. OVERVIEW: DEFINITION & PURPOSE / 3f@cite: URHTST 3R I2T@ 3. COMMON CANNED CYCLES / WTHI &8 Gfdd

CNC Canned Cycles: Pre-programmed machining commands.

Purpose: Simplify programming, improve accuracy, increase efficiency in
industrial turning.

(@, I wrsfea: gd-vim 3t 0 whfin sais)

IAXT: TR B TR T, TétPan § GUR v, S e # garm Term)

2. WORKING PRINCIPLE / & Rygia

Programmer Enters
(Command + Parameters like depth, feed)

Qg CNC Controller Processes
= o and Generates Tool
Path )

CNC Controller -
(@IS + Rt . A;!:Pm%“%.
TRTS epetitive Cutting
i . 6T%) Movements
® Reduced Program Length
e Simplified Programming
¢ Improved Understanding
* Consistent Accuracy

6. BASIC PROGRAM STRUCTURE / g st s

Completed Dantining
Machining Operation

C’;’%%:Td Process Generate Tool Execute by Automatically
Entry Command Path Instructions Machine Tool Stop

G75: Grooving - Gz
(Peck Grooving) G76: Multi-pass Threading G92: Simple Threading
7fdm) wedt-ar AfS weRoT AT
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7. APPLICATIONS IN Pnonucnou TURNING / Sitsaer 2f1 & 3rgwivr

[Tool Selection T_ _ _]

[Spindle Speed S_ _ _]

[Positioning GOO]

[Canned Cycle Call (e.g., G75 X Z P Q F)] - Depth, Feed, Cycle repetition until
final dimension. G, 63, ifaw 3w a I

S

Grooving on Shaft
Qe O Zff

Threadmg on Bolt & Plpe
159 I AT

eyl

Pamng off fi mshed components

Fig. 16.4: CNC Canned Cycles in Turning Operations | @t =ffr W@mﬂaﬁmﬁm

Definition and Purpose of CNC Canned Cycles in
Turning Operations (Fig. 16.4)

CNC canned cycles are predefined commands used
to perform repetitive machining operations
automatically. In CNC turning, canned cycles simplify
programming by combining several machining
commands into a single cycle command.
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Working Principle of Canned Cycles for Repetitive
Machining Operations

In CNC turning, the programmer enters a specific
canned cycle command along with required
parameters such as depth of cut, feed rate, and final
dimension. The CNC controller interprets this
command and automatically generates the required
sequence of tool movements. The tool repeatedly
moves along the programmed path until the desired
machining operation is completed. This automatic
repetition reduces manual programming effort and
ensures consistent machining results.

Common Canned Cycles Used in CNC Turning
Different CNC control systems provide various
canned cycles for turning operations. Some
commonly used cycles are:

G75 - Used for grooving or peck grooving operations
where the tool cuts the groove in small steps to
avoid tool overload.

G76 - A multi-pass threading cycle used for accurate
thread cutting on cylindrical surfaces.

G92 - A simple threading cycle used for basic thread
cutting operations.

These cycles enable efficient machining of grooves,
thread profiles, and parting operations in CNC lathe
programming.

Advantages (Merits) of CNC Canned Cycles
Canned cycles offer several advantages in CNC
turning operations. They reduce program length by
combining multiple commands into one cycle.
Programming becomes simpler and easier to
understand. Machining efficiency improves because
repetitive tool movements are automatically
controlled by the CNC system. They also help
maintain consistency and accuracy in production
jobs.

Basic Program Structure for Grooving, Parting-Off
and Threading Cycles

A typical CNC program using canned cycles includes
the tool selection command, spindle speed
command, and positioning command followed by
the canned cycle command with required
parameters. For example, a grooving or threading
operation may include commands for tool approach,
depth control, feed rate, and cycle repetition until
the final dimension is achieved.

[Image/Diagram: Example CNC program snippet
showing canned cycle commands for grooving (G75)
and threading (G76)]

CNC Canned Cycle Execution

The execution of a canned cycle follows a sequence
inside the CNC system. The program command is
entered by the programmer. The CNC controller
processes the command and generates tool path
instructions. The machine tool then moves the
cutting tool according to the programmed cycle to
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AT SR ara AffH SifReET & fag Fes aged
=1 & g

CNC e & MumR smasges Rifier S19 &ers 6l e,
g 3 3R sifdw ™ & a1y Ueh fAfAT S drgehet
YIS gof dhedl g1 CNC 3% 39 A8 6 ARAT TRl &
3R 3MTaLTeh Tl AT o ShH ol TWATield &Y & I el
81 el UIUTiAd 9 & S8R IR-R Feldl g ST dah b
gifed aeffA SifwRem Q1 78l 81 Siran| ag @enfad
YRIgRY A3l THTTHT U ehl & el & SR At
oo # fARaRdT gFAfaa et 81

CNC < & g fahy oI a1 I &S 91
fafers CNC Aot gonfert S sifqRert & fag srem-
ST heg TT3hel UG ! 8 | H& ARG SUANT by
ST aTet g1gehel fAEfaf@d &:

G75 - g a1 Uep fdT SifaRemT & fog Iy faan Sirar
8, ST8l ¢l BIc-Bie TRUN | Id I hledT g difch gl W
3ffdeh YR 9 Us|

G76 - U Ace!-uTg AfST gigend g, fSigepr 3uahT
SRR Tdgl IR Geteh Us hie & foiw fohar Sirar 8|
G92 - Teh TRl AT Argehet @, FoiaehTt SuT Heroyd U
T SATRAT & foig fohar ST 81

g Trgehal CNC oY Ui # 74, g iwrse ok ufén
SR I perer AL el Hwa a-1d 2|

CNC &+ 918ehel o &1 (Merits)

CNC e 3ifReHl & dhes TTsehdd s ATY USH R &1 &
Uch gl UTschel # 31Hch hHIS ot TSI ehech TUTH
SSTS bl Y hRd & | T TR 3R gHs™ & 379 &
STt 81 #2fifAT qerar § gur giar 8 wifd qieve S arat
Td gafie CNC Rwen gRT @anfad &9 @ [Rdfd fae s
g1 T ITe Sl § fARaRar ok Tdiehdr §91¢ =t | ot
BTl hid gl

T

ths GT3hel ol SUINT T dTet Tep AT CNC T H
LiAe gid g, o a1g sraegs Rifter & 1y s
TISchd HATS faaT SITdT 81 SaTeeuT & faig, gfdw ar gfs
SRR H et U, heTs Madls AT, %l 2 3R sifad
STITH YTt g7t deh dIgehel ohl TRIgRI & Al spig snfde
gl gahd B

CNC &S grgehet Aware=

=3 GIgehel opl (AsaTeT CNC YUTTett & 3ig Ueh ehy ohl
T hedT & | ST ShHis NUTHR gRT &5 fohaT ST 21
CNC fRi5eh 39 HHiE ot TIaT ohdl & 3fR gt ury fAder
IF AT g1 $Hh d1¢ M ol T T1gehed & AR
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perform the machining operation. After completion  @fET gt @t Trar g drfes AT sifaRem fokar T adh|
of the required passes, the cycle automatically stops.  3d2geh U QR &1 & 91G HIgchdl Wd: &b SITdTl 8

Applications in Production Turning IqreA eff d srgyiT
CNC canned cycles are widely used in production CNC &S g1sehdl bl STk IUANT 16 Jfif=r & enoe
machining for making grooves on shafts, cutting TR I I, Sice 3R UT8U TR U3 e a1 arfén-3iih ¢d

threads on bolts and pipes, and separating finished T STINT s IR €lh T SR Teh] Sl el i & folw
components from the bar stock using parting-off a1 ST 21 3 TTgehet A9 ®Y & 9 ok g tigaeH §
tools. These cycles are especially useful in batch and  ggufy A § el Slewy ST ATt SR @t auft ok

mass production where repeated operations must be g fear 3 arer AT NG BT &1
performed quickly and accurately.
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MCQ's | srgfaeredta as

Q1. Which G-code is commonly used for threading
cycles in CNC turning? / CNC effn & gfdn arsforea &
foT IrT=ae: 19 91 G-ahiE SuAhT foRar ST 872

(a) G71

(b) G76

(c) G74

(d) G70

Ans. b | Sol. : G76 is the standard multi-pass
threading cycle used in CNC turning. / G76 CNC 1 #
SUINT g7 aTeTl A Heel-urd AfsT asfohet 81

Q2. What is the primary purpose of a grooving
cycle in CNC turning? / CNC effw & gfdw arsfore @
T 3229 T 82

(a) To cut threads / 9 &ea & faw

(b) To make a narrow slot on the external diameter /
T} ST TR Tk Hehivf fe s & foig

(c) To drill holes / 8¢ @A & faw

(d) To finish the surface / Tdg @t fhfAeT T & faw
Ans. b | Sol. : Grooving creates precise slots or
recesses on cylindrical surfaces. / AT Ie-TRR Tdg! TR
Gter e a1 [ ST 81

Q3. Which G-code is specifically used for grooving
and parting off in CNC turning? / CNC effw & gfaw
3R uifén sifw & fag gty a0 @ = a1 G-Iz Iwah
g 82

(a) G75

(b) G74

(c) G76

(d) G71

Ans. a | Sol.: G75 is designed for grooving and
parting-off canned cycles. / G75 gfdw 3R TiféT sift &
fog fesme fomar ma 21

Q4. In the given component, what is the function
of the O-ring groove in hydraulic/pneumatic
systems? [ R g gew A gregifas/~gifes RAwa d o-
ring Jd T T & 872

2l
(a) To increase shaft speed / Qmagmﬁm

(b) To provide sealing and prevent fluid leakage /
Hifelt ga &A1 3R ga & RETd i Ak

(c) To support heavy load / ¥Rt YR @&t GERT &A1

(d) To reduce temperature / ATYHM A 3T

Ans. b | Sol. : The O-ring groove holds an O-ring
which creates a seal between mating parts,
preventing leakage of fluid or air in hydraulic and
pneumatic systems. / O-ring @ & O-ring TATRIT ST &
St 91Tl o e Hiel aTeR a a1 gaT & REra bl Aehar

‘Snap Ring Groove for Retaining
Components
(0w B AP & forg Fa e @)
O-Ring Groove for Sealing
(e & fere iR 1)

Example Mechanical Application:

/. /[—
nl Hydraulic/Pneumatic Systems
N— S SRS e
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Q5. What is the function of the Q parameter in G76
threading cycle? / G76 afdw arsfhar & Q Rrfler @1
& T 8?2
(a) Thread pitch / g U=
(b) Minimum depth of cut / =IAdH SeTs TeTs
(c) Thread length / 9 e
(d) Thread angle / g &ior
Ans. b | Sol. : Q defines the minimum depth of cut per
pass in threading. / Q U Ui | =JAdH Sels Teels
feriRd ear g1
Q6. Which cycle is typically used for grooving
operations in CNC turning? / CNC zffm & gfaw
STRM & fAw M= i dt arsfera Suahn i st
&
(a) G71
(b) G74
(c) G75
(d) G76
Ans. ¢ | Sol.: G75 is used for external or face grooving
in CNC turning centers. [ G75 T SUaRT STt AT e faT
& o fmaT STTaT 81
Q7. What happens if the wrong pitch is
programmed in a threading cycle? / afe gfdw
rsfohet # era g ke <hY st @ at @ ghn?
(a) The thread will be too tight or too loose / 9 aga
eTSe a1 Sgd Slet g
(b) The machine will stop / A2t & STeeft
(c) The tool will break immediately / gef g¥d ge Saam
(d) Coolant will turn off / Fdic &g & STgm
Ans. a | Sol. : Incorrect pitch results in non-functional
threads. / 7Tad U @ 9 &1 3MHR IUTRT I Tal GdT!
Q8. What could cause tool breakage during a
grooving cycle? / gfaw arsfarer & SR gt gea &1
THIRUT TRIT gl TehelT 82
(a) Low spindle speed / &H f&sd fa
(b) Incorrect feed rate or depth of cut / Tad g & a1
heTg hl TeT8
(c) Using too much coolant / sigd 3ifeies el STINT AT
(d) Wrong threading cycle / Tad 9T amsfera
Ans. b | Sol. : Excessive cutting force from wrong
parameters can lead to tool failure. / Tald &Rt &
HRUT AT T It T get hl hRUT TT g
Q9. Which factor is most critical when selecting a
tool for threading operations? / 2f sitaRe & fag
T TId 99 9aY AgqUl Rk i AT 8?2
(a) Tool color / ge &t &
(b) Correct thread profile and tool angle / @&t 98
TIGISe 3R gt hior
(c) Tool length / gcT &t ciamg
(d) Coolant type / Geic UR
Ans. b | Sol. : The tool must match the thread form to
produce accurate threads. / el &1 98 3THR § Al @HT
39T § dlich Tl IS a1
Q10. What is the primary purpose of using a
parting-off operation in CNC turning? / CNC e &
qIfé-3iTeh SHTURRA T = 82T T &2
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(a) To create threads / 9 a9 & faw

(b) To separate the finished component from raw
material / dIR Gceh ! T AT ¥ el A o foig

(c) To drill holes / &< &4 & faw

(d) To improve surface finish / @iag fefer gama & fag
Ans. b | Sol. : Parting-off cuts through the material to
detach the completed workpiece. / Tifér-site amaft @t
FPIed g dlfch dAR aehuld aht STeRT fohal ST Tah |

Q11. Which G-code is typically used for grooving
canned cycles? [ gfdw &z arsfra & faw amm=ae: &9
|1 G-whis Iy fhar Strar g2

(a) G74
(b) G76
(c) G75
(d) G70

Ans. c | Sol.: G75 is used for external and internal
grooving operations in CNC turning. / G75 CNC e &
I8t 3R Sridfves YT sATaReET & feig IuahT fohar ST &1
Q12. What is a key safety consideration during
parting-off operations? [ mifén-3itth itaReM & SR
=g gran faar 82

(a) Use maximum feed rate / sif8epad his e o1 IuahT
he AT

(b) Ensure proper tool alignment and coolant flow /
&l gt E@UT 3R Fele Uarg RfAd sean

(c) Increase spindle speed / f&sa 7fd sgrAT

(d) Disable coolant / geie 37&™ T

Ans. b | Sol. : Correct alignment and cooling prevent
tool breakage and workpiece damage. / T8I TR@UT 3R
faer ol gert ofR gehdie &rfd & samd &1

Q13. What happens if feed rate is too high during a
parting-off operation? / afe mifén-sitw sitReM &
= s e aga o1fe gt ot 7 ghm?

(a) Smooth cut with better finish / dga= fthfaer & a1
WY e

(b) Tool may break due to excessive force / 3rfeih Tt
% SRUT A ¢C ThdT &

(c) Reduced cycle time without issues / fo=T T7@T &
arsfohet TH S BRI

(d) Coolant consumption will decrease / geic @ud &HH
gt

Ans. b | Sol. : High feed rates in parting-off can
overload the tool, causing breakage. / aifém-3its &
3ifeh this 3¢ ¢ W AT qalTa STel Hehel 8, fTTH gl et
P @ BT &

Q14. While analyzing a G76 threading program,
you notice inconsistent thread depth. What is the
most likely cause? / G76 fSw wiums @1 fasawor s
I gz Y TR S et 81 W "@wnfa| wRoT =N
&

(a) Incorrect P value (Thread height) / 7ed P a4 (95
&g)

(b) Wrong spindle speed / Tad f&ga fd

(c) Incorrect coolant setting / TTeid geie dfeT

(d) Tool wear / & fogma
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Ans. a | Sol. : Incorrect P value leads to uneven thread
profile. / Tad P A & 9 UIthIsct S1FH &1 STTaT 81

Q15. In the graphical display of tool movement,
what is the main advantage of visualizing the tool
path before actual machining? / ga ga#e & arftheret
fewet A, arafaes afifAn @ uget g ury >l 3= &1 g
AT T 82

[ o Yo | o |
——1—]
L
- = I—)
GRAPHICAL DISPLAY OF TOOL MOVEMENT

T iR BT
(a) To increase machine weight / @29 &1 a1 @M

(b) To reduce tool size / el AT STRR HH HT

(c) To detect errors and avoid collisions / Ffeat &1 gar
T 3R TR T FI-T

(d) To increase power consumption / 3sit @ad ST
Ans. c | Sol. : Graphical simulation helps in verifying
the tool path, detecting programming errors, and
preventing collisions before actual machining,
ensuring safety and accuracy. / TTfthre RFe™ ga T
I ST e, T AT Sl ugaA SR chera § s A
A5G T &, FOe gRem 3R ddterar gifaa gidl 81

Q16. After simulating a parting off operation, the
part falls off prematurely. What could be wrong in
G75 settings? / uifén sites fAmgetz@ & a1 uré siedt R
ST g1 G75 | F o1 et 8 9ehar g2

(a) Depth of cut too large / &heTs I e aIgd 3ifdeh

(b) Incorrect start position / Tad URY f&fa

(c) Wrong tool selected / Teld geT gAT AT

(d) Low spindle speed / & &z 7ifd

Ans. b | Sol. : Incorrect start point causes the cut to
complete before intended. / TTdd URY fdg & Ferg Siea!
o3 8 St 81

Q17. What happens if you set the wrong pitch in a
threading cycle? / afe sma fSn arsfore & nera fow A
e & df T ghm?

(a) Thread will be too tight or too loose / 9 Sgd 21se
a1 g T B

(b) Tool will break / geT g¢ STQm

(c) Spindle will stop / f@isa v ST

(d) No effect / &g U T8} ghm

Ans. a | Sol. : Incorrect pitch leads to improper thread
fitting. / o foa & 9 [T @ve gt St &1

Q18. If a thread is too loose after execution, which
parameter should be analyzed? /[ afR e RIER &
q1g Igd oI &, i frq Rrftew o1 fr=dwor = wnfge?
(a) Feed rate (F - Pitch) / fis ¥ (F - f=)

(b) Spindle speed / f&sa 7ifa

(c) Depth of cut / erg Hi TS

(d) Coolant pressure [ geie gam@

Ans. a | Sol. : Incorrect pitch (feed rate) directly
affects thread fitting. /7ed fU= (fig ¥e) @ 9 bl o=t
g STl g |

126



Teach To India Publication Free Sample Module

Liked this sample? Get the complete book with all modules, MCQs, and practice questions.

How to Purchase This Book

Scan the QR code below to get the complete book at a special discount. Order directly from-
https://teachtoindia.com/product/cnc-machining-technician-first-year/

Browse All ITI Trade Books at Special Discounted Prices
View the full collection at: https://teachtoindia.com/iti-books/

oD

Also available on Flipkart, Amazon, and Meesho.

Trusted by ITI Students, Trainees, and Instructors Across India.

For any queries related to our books, please contact us:

WhatsApp/Mobile: +91 9084496877
Email: teachtoindial@gmail.com
Website: www.teachtoindia.com



https://teachtoindia.com/product/cnc-machining-technician-first-year/
https://teachtoindia.com/iti-books/
mailto:teachtoindia1@gmail.com
http://www.teachtoindia.com/

	Teach To India Publication
	ITI Trade
	CNC Machining Technician सीएनसी मशीनिंग टेक्नीशियन
	(1st Year)
	Second  Edition
	TATA-Sponsored Trade
	Dual Language: English | हिंदी


	TRADE THEORY + MCQs
	All-in-One:
	Trade Theory
	Workshop Calculation

	and Science
	Engineering Drawing
	Employability Skills
	Exam Mock Test

	For ITI Students Across India,  Based on the DGT/NCVT Syllabus and NIMI Exam Pattern


