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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 Y3 &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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Fig. 15.1: External Profile Turning Process and Tool Path Planning | are<t wiwrge e ufdsar ofik gt g
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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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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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g, s 7=fte erfar ofk Icure g1 &t ekt ST FehelT 81

318 1 [ Wifthehed GATYA kT HE:

B15 3 TG4 TR i achdi i ehers fohy famT Tetrent

foraT ST 81 389 JTuRer FRiga uRfRfaat # e it &6
SiTd R HehdT & | TG fE¥t IR T1fthehel HATAA ¢l Uy
3R 7=fifT srgenm & 9@l €11 i 323 gfe UaH dear 81

gt et & 1o ok gh:

gqah 7ont | AffHT grem F guR, uRf9e srawr | Ffeat
1 UdT o, AT il Safd) 7 e, qut gt i
IER TS MAS g1 39 aSl # e Afteder &t
LG W FfRar qur gg dram i g fos arafdes werd
6 FRafar, S ¢ fogma a1 wfén 99, gof ®u & veffa T
gl

areafas wfifr @ ugat RgaE & srguah:

gt Rl o1 amra: e dftharett # uitge,
W, g qUT chex AT & forg Iuzi feman strar 81
IETEI0T o oy, 3Mep AT 3R TR aTet Wi e i
AT @ Uget SiTuReR WUTH ot el ear & difds ¢
U T GATYA fohar 511 T 3R ardfaes Afifn uRy A
9 uget et Uithrget fAmfor gfafgya frar s aah)
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15.3 Types of Turning Operations Used in External Profile Turning | aTg[
uihrse T A ugae efHn sitaet & U
TURNING OPERATIONS & PROFILE TURNING | @15 fsamd 3iR Miwred &g

Workpiece
| FRIEE

(o Straight Turning

| <eft @G

e

Uniform diameter
| uE &

(9 Step Turning
| =ROT WG

E—g\ "

Shoulders / Steps
| & / TRoT

Taper Turning
| AIETHR TG

AN

.
fo Contour / Profile Turning
| e / WBTEA
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| Pl | feT

\
—_——
—

R

| X-3781 Removes sharp edge Cuts groove / slot
( ) AN ) L | At fopamRT g @ )L | @i / wAfe wredrn & )
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(Len?tg Direction) | TRt &R | SYTSe @I
-3y
‘ — - E—

e HE

Basic cylindrical turning Programmed complex shape
N PAN | T TP TR L I HTHR )

Fig. 15.3: Turning Operations and Profile Turning on Lathe Machine | @& #2fi wR @R1E fohaTd iR viwse
ERIG

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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e sitaRe &Y aRmem (Fig. 15.3)

=i SffuRA Uen wRftf= ufdhar §, STt & a1 CNC efH
HeX W R ST 8, ST Genat-foig shfdT gt et IudiT ekeh
Y gU achdld ohl dTet Hclg d et gera Sirdm g1 &=
I Ie.T AR BT & IR GGk AT, AR
3R gdg fohfAr uted sear 81 CNC #=ftf 5, i ga X
3R Z 3reft IR Ui fohg 71Q ui & SR IerdT 8, STafch
ghdte Fafa s 7fd or grar 81

uihrsd eff & uges effa sitRemT &1 aeffervor

1G] MthTse << &, 3rrasaes sragd saTfafd urd &t &
o fafa uepR & ef SiTaR=ET et Iuah fohar STraT 81
(vttRrge) eff, IvRfd oIk gfe eanfae &1 g9 ST &
g uré famme SR AfifA srasaerarsit & srgaR fomar
STTaT 8l

e effr - @ fagia

T i o1 IuTT ahdiY i TS & 1Y Yk IHE
AATRR Tdg I o forg fohar Sirar 1 i ¢, ahe
TERTS ohi IR T g, Ui 3187 (Z-3187) o IR Teldl
&1 gg St 7Rfi fohy U T 6 Farg & =g @ gaE
9 T HH AT gl
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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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®y 1 - ot Rgia

Ry 1 gRT Ueh &Y ahthtyg ur fafe wmei wr ek an
QY TR &t AT 3Tk ¥ e dUR fohg S 81 ahfd gat
TROT # UeTf TR S1elT-31elT Si-TTehTR 1T g-TdT & |

uR i - it Rgia

TR T QTR R Odg 3T e o fog & 9 8, o
by Y wiars & a1 e fR-4R agerar 81 ag i g
&Y X 3R 7 sretf R guf=aa nifa gRT U fopan Sirar g1

s ef - it fRAgia

e AT TIRTSS <1 ot IuaT achtie i a1t Tdg W
IehThR a1 AT 3R s & forg fasar strar g1 CNC
R ¢ U ot (Afd ohdT ¢ difch gl SIS o AR
JTITh UITRISe hl SATAR0T |
SIIUANT/ISTER0T: AT agd, FSadt |t 3R Sffee
Af rggd|

ATRfAT - Frf RAgia

JR{T g8 ufehar €, 9 i R Tah BIE ivlia Iag
A ek aehty oh <&t 4Rl <t gerT SiraT 81 g STadd
&Y R, e fthe 3R S8 U # YR &eel g
STUINT/ISTERUT: MU, Siee IR AATRR | eht fhry
feRfafrI

gfa - @t fAgia

T Tdg UR Heh!of @id IT TWlie hie SITd g | Jd &9 &
foIQ et gid gy achdte | Aaet faen A yasr &wzar 1
SguaNT/Ierexor: O-Rar 7g, Refdn R die sfik Hifel a1

TreRot 2 3R Mterge eff & di= siar

HIYROT 21T gRT 99 AT a7t Jo d-1hR HThR §HIY
SO ATt aret Sifee 3R 91T ST & | ThIge
21 & forg 9&ter CNC T ofik waf=a gt mifa i
3T hdT gidl 8l

fafaa effr sitaRert & faw gt gade & Hereamr
CNC i1 7, i gt i mifa X-srer (sam feam) ofiR Z-are1
(=g feem) R vt o U swist grT Rafa gidl &1
Qe o & gead: Z-91er &l i uge gidl 8, Ru e A
reftr ofik gt nfa et gicht &, e e A X sk Z
GHchITereh Tfd gidt 8, JuT Mthrgd ef=m & g1 Ut fahg 71g
SR UY AT STERUT T B |

n8



Teach To India Publication

Trade Theory

15.4 Stock Removal Cycle for External Profile Turning | aIrg] Witerset effr &

foe wie Rgae arsfee

CNC STOCK REMOVAL CYCLE

Wt wWie Asprq a%
MACHINING S_EQUENCE AND PARAMETERS PROGRAMMING FORMAT & COMMON CODES
,____________l_z_i_"__l T _3_?1___!_3_{1_'{ __ Refler ROUGH MACHINING PATHS WY 3R A BT
; ROUGHING PASS ' TG WA Oy
| i —— C‘;;’;"G TooL SYNTAX (671 EXAMPLE) / e (671 I2T8em)
! DEPTHOFCUT(U) '~ q - REFF(R) R 671 U(depth of cut) R(retraction amount)
FeA P EE (V) | “ @ G71 P(start block) Q(end block) U(finish allowance in X)
....... ' { ¢ 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
FINISH e s ! Finish allowancein X) | WM adii® # (P) || 6717®
A;“(L%WZMW;' ‘\\ E Ufinish allowance in X) | w3 i # (X) g;g mn.\
; A A =T N E Vifinish allowancein 2) | sRu si® # (2) | | er3dedfedfen
E (X:0,Z:W) MATERIAL \) TOTAL STOCK E F(feed rate) f(feed rate)
) gaw t e ROUGH MACSHINING
! ROTATION sl MERITS AND APPLICATIONS
: % ngifT gy
5 i guf7  WORKPIECE o 3R
: - : T R MERITS / @Y APPLICATIONS / 35T
i - : >\ SIMPLIFIES PROGRAMMING STEPPED SHAFTS
i / i COMMON CYCLES / |THIRT 9% ST A e & R 2
i F;;’%,L, PWROHLE : 671 Rough Turning ~ G71X% <ffr @ :-Eq?: %s ;,—:%E 3 ;:-(PERS
; FINALPROFIL  REMOVED MATERIAL | 672 Facing CT2%fm UNIFORM REMOVAL COMPLEX CONTOURS
; prep et 673 Pattern Repeating 673 deA R | (C10) g et © Rasern

Fig. 15.4: CNC Stock Removal Cycle and Machining Parameters | Hieeft @i fAenra= T ik afifa
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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wie fgaa arsfre & gk sk 3824 (Fig. 15.4)
wieh foqae arsferer gan gdfefRa CNC e asfera 2,
S genT It I TR & SR sifafRe arft &
TTfeld 9 T gam & g fmar Siar @1 CNC e dex o
G71 % = St Trsfordt g =9 § vt 6 S §)
Tg grsfehel Tt oht RA-eX-URd geTdl &, 5Ta deh foh T
&1 TS TthTS T A € Y| 3T HimfET o gar e
giar & sk w=fifa garar sg &1

CNC ef # i Regqae arsfara o1 vt Rigia
CNC e 7 wien Reqaer argferer wium i 8 sifaw
UITRISH hl cheR ol Ugens i et § aT WdTferd ®9 &
3teh AT gl UTY I el 81 gl I8t Wich g I
I URRT AT § 3R Thels hl T8 o WRIHeR gRT
gRTIYT =Ron 7 fR-¢fR sifam vithrgar &6t ok S 81
CNC e g it urg iR Réae fa i omm
Tfd ¥ 9 T 8, STd deh foh UIUTH Y 78 ehe U
Bl SY 1 fthiT urE QR g & aTe, Tdieh A 3R 98
fhfAer Ut @A & forg fORfAfRiT wrgferer g it 1 Fehdt
2l

;ﬁ;ﬂmeﬁn#ﬁvwmmmmﬁm

CNC mfit & smg] sithrget &= & fog 9o 9= &0 9
Tger XfthiT Asfohet G71 ¥k eff arsfaret 81 8 CNC
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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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gunferat # #2fi 507 HoTelt & STER G72 s
rsfohe aur G73 det Rdfifer arsfera Si<ht asfee o
ff ITAhT fohar SITdT 81 3 TiEfohel o TRIGA T UTY RATS
forg™ I STaTRdT hl A et B

wie Reqae argforer a1 aifaT ureg

TG = grsfohet &1 Ues ImET=g miwfET uRey & sdrel
foraT STrarT 81 IargRuT fda:

G71 U(ahers &t Tevrs) R(Regae #m)

G71 P(UR®T siten) Q(3ifaH sdter) U(X H fhfAer 3remsa)
W(Z & fohfAsr srerrad) F(this <)

g ey At eRTs, Rede g, dhex seifeh, fhfAfRT
JATSY YT IS &R ahl TRUTIT T 1

rsfha # uga Agayof RefieR

Tgaquf Rifted & swerd i mewE (U), Reae A (R),
fORfAfRIT SrasT (U 3R W), s &= (F), oy iR sifaw
Sdieh AT (P 3R Q), TUT ¢l UTY SheR URWTST AT €1 3
tRretex varef gem &t &x ik i gRen @t Fifa swa
gl

rsfhe Areargs & SR afifHm e

Hrsfoner FsaTEH & ERM el Uget shidfesg & UTH SiTdl 8,
T Y 7T heTs TTeRTE & AR WRd-a3-URd uardf gerdr
2, U U & 9Te RETE el §, a7 T & 71 cher
T 819 deh cheTs STRE adT & | fthit & a1 sifas smam
T & o g fsfAf foramd 6 i gend) &1

i Rygaer arsfoher & Ui & o1 ok gy

To1: CNC YT vt TRl ST &, UHITH chl dAdTs
T g, HATHT geraT Serar &, THT AT Ut UEH ehidn
&, YT HATIRER oh U7 i hH el 8l

ahy: rcafees sifaffd dhrse & fog Wi e,
Told IRTeR AT I T R afdes YR UE ehdl &, a0
JTORER I cheX silehl ht ATUTIgder TRHTNT AT giar
gl

I @ 3ifan Wiverse aek Trsfeha fAsares &1 st
ARG

Trefoher fAsareT wfehan @t T 3ge @ o #efif ofik
Sifaw dhex fAmfor aa i shffies ufehar & & & arfar 5
HhdT 8l

i fagaer arsfaret o1 IuahT Fwd gu siwrse e &

wieh Regaet argfehetl el earues Juam CNC T de=f
W@ AU, TR, a7 Sifee arg] ehedl o fmfor 7 foran
STTdT & | S&T8R0T & foi, fohadt W e hui-e 6 T
#ffAT G71 Hrgfhet a1 IUTNT ek ht 11 Hehelt 8, foraah
1S F¥eh STATH 3R Fdlg oTaT Tt & o frg foefafei
U fhg SIrd 81
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MCQ's | srgfaeredta as

Q1. Which G-code is commonly used for rough
stock removal in CNC turning? / CNC efn1 & 3% i
g2 & fAY AR WR &l AT G-his IuAT 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 a1 &
AT €ich Rgad (I i) amsfora g1

Q2. In G71 cycle, what does the P and Q
parameters define? / G71 Grsfahet & P 3R Q Rrflex
T g2rfa 82

(a) Depth of cut / &eTs &t TS

(b) Start and end block numbers / IR 3R 3id sdich
EEN

(c) Feed rate | fis ¥

(d) Spindle speed / f&sa nfa

Ans. b | Sol.: P and Q specify the range of blocks for
the roughing profile. / P 3R Q fthir tithrser & forg stien
dex it d7 RuiRa = 81

Q3. Which parameter in G71 defines the depth of
cut? / G71 # 19 G1 RvfteR wers Y mgwrs RuifRa aear
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 oRmHiex X-3181 fam H shets hi Ters aa
FRAT gl

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

(a) Machine will ignore the command / #f9 &HTS &t
3T R Y

(b) Wrong profile will be machined / 7ed Tiwrga #sfi=
Y STgEft

(c) Tool will stop / et &<k SITgTT

(d) Spindle will reverse / f&iga IeeT Tetm

Ans. b | Sol. : Incorrect block range leads to
machining unintended areas. / Ted P 3R Q A ¥ 7Teid
& &t 7fifAT 8t gend 81

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

(a) G71 is for finishing, G73 is for roughing / G71
forfAfRiT & ferg 8, G73 *fthr & forg

(b) G71 is for deep rough cuts, G73 is for light rough
cuts / G71 T8 I e & fAw 8, G73 &ehl Ik &he & fag
(c) G71 is for drilling, G73 is for threading / G71 fgfer
& fow g, G73 9fdn & forg

(d) No difference | &g 3iar gl &
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Ans. b | Sol. : G71 handles heavy roughing, while G73
is used for lighter, faster roughing. / G71 9= It &
foIg 3R G73 gecht e a1 fthT & foig IuahT giar 81
Q6. What is the main advantage of using a stock
removal cycle before finishing operations? /
fRfAfeiT iR & ugat wies Regae arsfohe o1 g &y
T g?
(a) Reduces tool wear during finishing / ftfafim &
ERM g foraTe H el &
(b) Increases cutting time / & 99T dgTdT &
(c) Improves surface finish directly / €t Tag aRseor
gYRAT g
(d) Lowers spindle speed / f&iga 7Ifd &H &xdT &
Ans. a | Sol. : By removing bulk material first,
finishing tools handle less load, extending their life. /
Uget R At gem ¥ fhAfiT o R d qamg uear @ ek
3T SHia JedT 8l
Q7. Why is simulation important before executing
a stock removal cycle? / wie Rgae asfea Fafla
&+ @ g e ol wgeaguf 82
(a) To increase machine speed / A2 7fd Igm & forg
(b) To check tool life / gaT Sfia= STiem & fag
(c) To verify tool paths and avoid collisions / g& Tt <t
gf® ot 3R Tohera 9 a1 & foig
(d) To activate coolant / geic Tfeha & & foig
Ans. c | Sol. : Simulation helps detect programming
errors before actual machining. / R ardfaes
AT @ uget vimnfe Ffeat e uar oA A Heg wear gl
Q8. In the given turning operation, why is material
removed step-by-step to create features like
taper, radius, and steps? / fag g eff siTRIM A 2R,
2w ok Ry 7 Frad s9F & A arft ot =g
T @ i gerar San g?

= MATERIAL REMOVAL

STEP (¥1)
TAPER

ROTATING
WORKPIECE
o FHE)

(g=79)

(a) To achieve required shape with better accuracy
and surface finish / 31Td3Teh 3MThRR hl IgaR TTehdT 3R
gag A & g1y urg @A & foig

(b) To increase tool wear intentionally / &1 & forems
g & fag

(c) To stop machine vibration completely / 72 & &ua
&l Ot g et o fog

(d) To reduce spindle rotation / f&ga i 7ifad 7 A &
ferg

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. / TRUEG dlich 9
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gt e & Al aif gidt 8, e adie smam sk
et Fg fohfasr & ary dwR, Aeaw oIk Ru S Sifew i
AT ST Gohd &1

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

(b) To ensure enough material remains for accurate
finishing / @éie fRfAfim & forg gafca ameft g & forg
(c) To increase roughing speed / It 71fd Sig= o ferg
(d) To avoid using coolant / Gl &1 ITART 7 & & forg
Ans. b | Sol. : Leaving proper allowance ensures
dimensional accuracy during the final pass. / 3@d
HASH Ble & sifad ura 7 smart wéierar gAfAd gidi 81
Q10. Which G-code is commonly used to initiate a
roughing cycle for external profile turning? / arg&
T e & fag Ik arsfehe 3= & & 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 21 §ex § srgdef <M & forg wre w@ior Regger
qsgfehet g1

Q11.1In a G71 cycle, which parameter defines the
depth of cut for each pass? / G71 arsfhet & sis &1
Rrfier v U & fAQ wer 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" IRifier gden T UTe H X-3181 IR g8 ST areft arit
ot (e a=ar g1

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

(a) To avoid tool wear / ¢& fordma & 5=+ & fog

(b) To allow for finishing cuts to achieve final
dimensions / 3ifds smam Ut &R & forg fRAfiT shed <t
3T 37 & forg

(c) To reduce machine load / #3f @is &8 @ & fog
(d) To increase cutting speed [ & @its IgM & forg
Ans. b | Sol. : Leaving allowance ensures precise
finishing without overcutting the part. / a9 8ig4 &
éten AT YAATHA gicll & 3R 91T & 3ifereh chet & w=ime
glar gl

Q13. Why should tool offset values be verified
before executing a G71 stock removal cycle? / G71
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e Rgae arsfea fRunfea & @ ugat g sitwde a1
&I gfe =i et anfee?

(a) To increase spindle speed / f&sd nfd agm & forg
(b) To ensure correct tool positioning and avoid
overcutting / &l g1 TifSIf= SR Sfiarenfd & 59+ & fog
(c) To reduce coolant flow / &eie UaTg &H &< & folg

(d) To improve surface finish directly / @te Idg fthfasr
oA & fag

Ans. b | Sol. : Incorrect offsets can cause dimensional
errors or collisions during roughing. / 7ed 3ifhde Ath
& &R TATHY FfeAT a1 ThTa Iea e Hend 8 |

Q14. While simulating a stock removal cycle for
external turning, excessive material left on profile
suggests what main fault? / arg$t =¥ & fAg wies
Reqaer arsfare o1 Rt wva awg af vikea =
sraafdes wnmft sr=ht g s ot g Ffe aam gt wondt 82

(a) Incorrect finish allowance setting / e foafAar
JT3Y T

(b) Tool wear / ¢ fogma

(c) Coolant overflow / Gefe 3teRT=lt

(d) Spindle over-speed / [&sa sitazedis

Ans. a | Sol. : Wrong finish allowance leaves
unwanted extra material on the final profile. / Tefd
fORfAT ST o SRUT Sifaw Uithige WR SraTe! sifaRe
It I ST B

Q15. What is the main use of a stepped shaft? /
WE AT T J&A IUGNT 1 &2

I

(a) To store energy [ St Tfgd &

(b) To support different machine parts / fafe= asfa
WA &Y FUIE AT

(c) To generate heat / THT Iad= ST

(d) To reduce voltage / aieesT &H AT

Ans. b | Sol. : A stepped shaft is used to support and
fit different components like gears and bearings at
various sections. /| €S M ahT ITART fafaa s S R
3R JTRAT ht STATT- 37T R IR quié et & forg fopar sirar
2l

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

(a) Wrong cutter nose radius / TTeld @hex o1 e

(b) Too many unnecessary roughing passes / Igd
3R STaaeh IAthT U

(c) Low spindle RPM / &# f&ga RPM

(d) Excessive tool offset / 3rcfden ot sHfthee

Ans. b | Sol. : Excessive roughing passes increase
machining time without improving part quality. / Sgd
31feren AT urer AR 9 sgrd € @ifch UTé Turamr & gur
el |
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Learning Outcome | 3ifemy afRoms - 16
16.1 Planning of External Grooving Operation in CNC Turning | CNC fHa &
UorIee i iiaRe kY dterr

EXTERNAL GROOVING OPERATION IN CNC TURNING (Ifte==it effr # smest 31T wfsham)

Trade Theory

DEFINITION & PURPOSE (aRHTaT 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_

Material Removal
(@t ger)

PURPOSE: Create seating features for O-rings,
Snap Rlngs or Seahng

(3%a: -fa 1, a1 Qe B

Cutting Edge
(fem ow)

Insert Width

ffén Rdwarg &) (5% B gTg

Square Groove V-Groove (ﬂ"f
For retammg nn%n s, O-rings For spec1al apsllcatlons

D) T

ClrcularIRadlus Groove Rellef Groove

Rake Angle
(@ &)

Clearance Angle
(e drrer)

For tool clearance

(¢a wRY & fer)

) For smoolh transmons

(Ferp-At v & ferg)

IMPORTANT MACHINING PARAMETERS & APPLICATIONS (Wgeaquf wefif tRreftex o srwatm)

Snap ng Groove for Retaining
Components

Spindle Speed (s wfis) Improved1fini|slt_1,r Accuracy, i ¥ (T8 B A & g 9 R 1)
Feed Rate (P18 ) | S ooﬁle : l O-Ring Groove for Sealin
Depth of Cut (fe 31 Tewrs) oy e, ) -6-—-—- T I]] J (T 3 o ARTE)

: E le Mechanical Application:
Tool Geomery (gt o A7) Tool Wear, Poor Qualiy ! o HydrauiciPreumatc Sysioms.
Coolant Application (gefe SrFwalT) (577 BRI 1T, R oree) : m SaIT: G,

Fig. 16.1: External Grooving Operation in CNC Turning | ==t 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 & geraesta gfan sitare &Y ol siik
3224 (Fig. 16.1)

g JfdT CNC = &t Y Agaygut ufekar g, fSrent
IUANT ATTRR JHUE ehl STest g UR Hehlvl @i =1
o forg foran ST 81 39 SR # &hidT ¢t gd g1
gohdig | A3ge fexm & udsr ordr § SfR Sasges diss
YT TTETS T Jd S o foIg Irft Sl gerar g1 argy IfaT
ST TN IETd: O-fa dte, @u-Rar ga ok ifel g S
FHrfceh s g9 H fhar ST 81

gfa ge fi @At Rgtaan

CNC i & vRger fdTT ¢t ITad: Toh ¢t glee} 3R Uah
& I AT 5 ¥ I §id 8| I PSS TT hies
FIETgS Tt @ ST gl & difch I i aet 3R arga=
ot Tg fohaT ST Tdh | T o1 SURd | Yeh Gehiof afd
<rerd A gidll 81 ¢l gleek ol 39 UahR fEaire famar
ST & foh a8 shoRdT UeM e 3R AT & R &hu &t
&Y R o folU 379 ol ot UhR I el o Tah |
Qae-a gfa sitavert et aeffaor

QeI YT HATIRLAT eht d o HThR & ATYR W Jifichd
fohaT ST FehdT 8| AT UehRT H TR 7d, V-d, Thek
7d 3R Reftth g A & | €RERR Id 1 IUINT T4 Y
g Refe a1 & ferg fovan sirar &, sefe V-1a fakiy gifass
SuAT # IuANT Ry STTd &1 HeheR a fRieh=m dshau
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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
TS P g, 3R Refits 7@ o1 I amem=ia: 98 & U
7 farada 3 & forg foma Sman 21
gfei sifaRer i dtern a9 HY ufekar

TISTHT <hl Y[FIHT Y4 FI A1eT8 R aehti hl qrfift &
SR UGS (AT g1 oh 991 ° gid! &1 39h 1% [se
i3, thig ¢ 3R 3 3HIth e Y epfent Refied @r
HraYT-gdeh a9 foRam STrar 81 gt < Fat uifar=if iR
Td o I <l Géleh Tt & A dr gegar ik
Torer g gl 81

gfatT ToTeHT 3R g ASH it yIfad e are
Agayot wffT fRefieR

Heayul tiRtex # f&isa wis, hig ¥, e H e, T
ST 3R Gete I IUANT AMAA g1 a6 Rl I99 3
gdg fhfaer & UR giar 8, Smamt Giehdr UT gidt 8 3R
T TSt Jgdt g | STAafden this a1 Tie g foar a1 @ere
T T[UTET <l ThIRUT & Hehell & |

ST
Qaiesiel d 1 IUTNT TTeh &4 ¥ Jifae 3R sffeiatamsad

geeh! H fhar SITdT 81 =T Sy | el & forg O-
a1 <fiféar 7@, gl @t A o fog ©u R g, qan
grggifcren iR =gAfees feen # IuahT g1+ aret HifehT @
NIEEE]

16.2 Simulation of External Grooving and Parting-Off Operation in CNC
Programming | CNC srmfi & gertesiar gfd ok urfér-site sitare ot

RAgaae

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

o Perform actual machining

e Transfer verified program to machine
e wefi # wEiaia s

STEP 1: LOAD PROGRAM & SETUP ENVIRONMENT STEP 2: RUN SIMULATION SOFTWARE
TROT 1: WIATH @18 & 3R VST JIAraeor R & <o 2: FRAAeE |iedar 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 HaHe ST uithanat Ueeia
T ¥ TanT quT ga g Paifta w¥ YT el Ty AR BT § —
o Uses coordinates and feed rate [
b l ' I et @ wis Ye & TR SR AT T E\;
E ZIRN ¥ 1% [B8
L é’ B > STEP 3: VERIFICATION PHASE : oo
i ’ TR 3: HeATIA TROT J= ! E0
o Check tool interference RET——
P T TeIBE B ST B oa-
o Check depth of cut [
HC P TEUS P ST B
STEP 4: EDIT PROGRAM e Check tool position and clearance
TROT 4: WU ST Y T @1 fRufey aur fFaada @t sifg s
o Correct coordinates
e wd 3% < 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 ogr wR fAsarfda &3¢

Fig. 16.2: CNC Program Simulation Process for Grooving and Parting-off | gfaw 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 wirurs RAwgeter f aRurar sk 3824 (Fig. 16.2)
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3qfe, S TTeTd dISAfSAe A9 AT T ohl TTeid Siuta, Rl
UfehdT & GRM 397 U § UgdTil I Hehell 81
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CNC f&gat2™ & @19 (Merits)
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16.3 Threading Operations on CNC Lathe | Hfigadft ¥ R dfsw sitRe=
CNC THREADING OPERATION | it g sifs=

1. THREADING OPERATION | 9T 3™
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VAL

0 e Chuck | o7&

.
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Feed = Pitch |
W =g

s—%— Depth of

{‘
Vv RTERE

Thread |
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Multiple Passes |
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5. APPLICATIONS | 3w
Pipe Threads | .
L IEL RIS

-

Fastening Parts |

BT UIdE

Fig. 16.3: CNC Threading Operation, Tool Features and Applications | et gfdr 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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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
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16.4 CNC Canned Cycles for Grooving, Parting-Off and Threading
Operations | gfa, arfén-sitw iR 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.
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2. WORKING PRINCIPLE / & Rygia
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Fig. 16.4: CNC Canned Cycles in Turning Operations | @t effr 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

www.teachtoindia.com

Trade Theory

AeRIT R ara AffA iRt & fag Fes A
=1 e g

CNC i1 & TR sirasaes Rifier S8 ders di Tewrs,
s ¥ 3R sifay s & 1y uas fAfe des a1gehat
FHHIE &Sl hdl g1 CNC Fisren 39 TS i AReAT Sidl 8
3R 3rades gl Tl o shi Sl WaTfeld U § ITF hdl
g1 o1 UITiAd g & S1ER TR-aR IeIdl & STd deh foh
gifed AT SifwRem g1 =81 g1 Siran| ag wanfad
GRIgRY Ag3feT Tt Uam ent ehd et & 3R ALfifm
oo # fARaRaT gAfga et 81

CNC fn & Iuai fahy SR a1 I &2 91
fafda CNC fAgsror yonferat e sifaRemT & forg srer-
ST hs ATSehel UG hed! 8| o AHId: IuANT fohg
ST aTet 91gehael fAfaf@d &:

G75 - JfeT a1 ek fa SR o forg IuaT fovar smar
8, STel ¢l BIe-BI¢ IRUN | I[d hl hIedT g dlfch ¢ W
31fdep YR 9 US|

G76 - Ueh Hel-UTy U arsend 8, forgent Iuaht
SRR Tdgl IR Tl U3 HhidT & forg fohar Sirar g1
G92 - Qeh WReT AT Trgehet &, Foigent IUIT HAYd g
i TR & fog fohar ST @1

g Frgehe! CNC Y TIITTHT # 74, 9 Uithreet iR arféa
SRR I prer AT Sl v T B

CNC &+ 918ehel o &1 (Merits)

CNC it SiTaReFT H 5 A1gehel hs Ty U&H & 81 3
Ueh & GTgehcd H 3Fch s oh! TSI eheeh THITH ch
SASTS ol Y hRd & | TUTHT TRA 3R U & 39 gt
STt g 1 FRATT qarar & gUR giar g a™ifch gy S aret
T gaHe CNC ed gRT Wanferd w4 & afad foeg s
&1 T 3T St B fARaRdT 3R élhdT 91T @4 § oft
TETIdl hid 8

T

s gIgchel bl SUTNT & aTet Ueh ITATT CNC T &
LA gl 8, [orash a1e srmasas RHeR & 1Y s
HTgchdl hATS fear ST 81 Iarexur & forg, gfd ar afs
HTIRI H Eef 37T, TheTs e HEaAor, this ¥ 3R sifaw
STITH YTt g deh HIgehel ohl TARIGRI o folg shAig amfie
REKEGEL

CNC s grgehet Aware=

chvs A13ehdl ol saTE-T CNC UUTTel! ch 37 Teh shH T
T &hdl g | TTUTH TS UHITHR gRT &Sl fohdT SITdT 8
CNC e 39 hAiE at Uk ohxdT g SR gt ury fAger
I AT ¢ 1 3 d1& AM gol UNITAT H1gehel o SR
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perform the machining operation. After completion  @fdTT g aht TeTdT & arfeh AR SR foRaT S Toh |
of the required passes, the cycle automatically stops.  3Tadeh U QR g1 & J1G AT3hel Wd: I¢h SITdl 8

Applications in Production Turning IqreA eff d srgyiT
CNC canned cycles are widely used in production CNC &< g1gehdl ohl TUeh IUANT 316 T & e
machining for making grooves on shafts, cutting IR d T, Siee 3R UI3T WR YT hie a7 UIieT-3iih g

threads on bolts and pipes, and separating finished T STTNT Thich IR &ich Y IR Th! hl el eheat & g
components from the bar stock using parting-off foharT STTaT 81 3 ITEehel Y w0 & a9 3R 919 HieRm &
tools. These cycles are especially useful in batch and  ggufy 2 &, TTeT Qen ST aret SifmRerT Y Juft afk

mass production where repeated operations must be TR % 1Y T SATGLT B 21
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 effa & gfdn arsfora &
fAT IrT=Ae: 19 91 G-ahiE SuAT 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 = #
IUTNT T ATeh Hedl-uTe S arsferet &1

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

(a) To cut threads / 9IS @Teq & faw

(b) To make a narrow slot on the external diameter /
T8 AT TR Ueh Teh!vf Tiie g9 & foig

(c) To drill holes / 8¢ &=+ & fag

(d) To finish the surface / Tdg @t fthfA1 & & g
Ans. b | Sol. : Grooving creates precise slots or
recesses on cylindrical surfaces. / AT I-TRR Tag! TR
Gl TWiie a1 8 11 81

Q3. Which G-code is specifically used for grooving
and parting off in CNC turning? / CNC eff & gfdw
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 Jfdw 3R ufém 3if &
forg fEsme femam mam &1

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 o1 & 872

2l
(a) To increase shaft speed / QHHEU%MTF%ER_EHT

(b) To provide sealing and prevent fluid leakage /
HifeltT ger &A1 3R g & Rara &t Aepr

(c) To support heavy load / YRt YR &t TERT &1

(d) To reduce temperature /[ dTIH &H AT

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 TATAT ST &
St 9T e st Hiel SFTeRR o AT gl oh RATd & Aehdl 51

‘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 the
second block of the G76 threading cycle?/G76 afsm
arsfhe & TR st § Q Rfier &1 &/l T 82
(a) Thread pitch / g5 fi=
(b) Minimum depth of cut / TAdH SeTs TS
(c) Thread length / g &arg
(d) Thread angle / 9 @ioT
Ans. b | Sol. : In the G76 threading cycle, the Q
parameter in the second block specifies the minimum
depth of cut for each threading pass. It prevents the
depth of cut from becoming too small during the final
passes and helps maintain efficient machining./
G76 AfET rsfohe #, TR il a1 Q IRTHIeR e AfST urg
& fog =g77a\ serd merE (Minimum Depth of Cut) RufRa
&l g1 g SifaH urdl | eheTs MevTs i Srafdes & g
Aehar & 3R AT et sifdrer gwrelt a-TaT 21
Q6. Which cycle is typically used for grooving
operations in CNC turning? / CNC zffm & gfaw
STRM & fAw am=aa: i dt rsfera Suahn & st
8
(a) G71
(b) G74
(c) G75
(d) G76
Ans. ¢ | Sol.: G75 is used for external or face grooving
in CNC turning centers. / G75 o IUgIT aT&<t a1 th fdT
& forg fomar Srar 81
Q7. What happens if the wrong pitch is
programmed in a threading cycle? / afe gfdw
arsfere & wera fOg whms & st @ &t @@ gh?
(a) The thread will be too tight or too loose / g€ sgd
2T5e a1 dgd diefl gim
(b) The machine will stop / a3t e SITgEft
(c) The tool will break immediately / g g¥d g2 SITQam
(d) Coolant will turn off / &die &g g JTgm
Ans. a | Sol. : Incorrect pitch results in non-functional
threads. / 7T U9 @ 9 T SMThR IUTNT TN Ag! gl
Q8. What could cause tool breakage during a
grooving cycle? / gfaw arsfaret & SR gt gea &1
SHIROT T § Hehell 82
(a) Low spindle speed / &# f&ea fa
(b) Incorrect feed rate or depth of cut / Tad ®hig g a1
TS T TTETS
(c) Using too much coolant / Sigd 1Ak ghele ITANT AT
(d) Wrong threading cycle / Tad 9ifém arsforet
Ans. b | Sol. : Excessive cutting force from wrong
parameters can lead to tool failure. / el BRHtex &
HRUT AT T ST TA gt T hRUT I 8
Q9. Which factor is most critical when selecting a
tool for threading operations? / f$ sitaRe & fag
T TId 99 9aY AgqUl Rk i AT 8?2
(a) Tool color / et et &1
(b) Correct thread profile and tool angle / T8t 98
UIthTSe 3R gl i
(c) Tool length / a7 & <iaTs
(d) Coolant type / geic TR
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Ans. b | Sol. : The tool must match the thread form to
produce accurate threads. / T&T &1 9 SRR & A @1
TG § difch Géleh U 11

Q10. What is the primary purpose of using a
parting-off operation in CNC turning? / CNC e &
gTfé-3iTth SHTURRA T Y= 82T HIT &2

(a) To create threads / 93 s & foig

(b) To separate the finished component from raw
material / 3R e i Thd AT T 3T & & folg

(c) To drill holes / 3% @A & foig

(d) To improve surface finish / @ag fefAer gam=a & fog
Ans. b | Sol. : Parting-off cuts through the material to
detach the completed workpiece. / arfén-site dmft st
H1edT § difch IR T hl 3rer fomaT ST ah|

Q11. Which G-code is typically used for grooving
canned cycles? [ gfdw &z arsfra & faw amm=ae: w9
|1 G-apis IuAT faaT STraT 82

(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 &
ITE<t 3R Sridfen YT SiTaReT o forg IuaT fohar SITeT 81
Q12. What is a key safety consideration during
parting-off operations? [ qifén-3itth iTaReM & R
=g gran faar o @2

(a) Use maximum feed rate / 3ifSehad hig I a1 ITThT
hAT

(b) Ensure proper tool alignment and coolant flow /
gl ToT TRA@UT 3R Fele Uarg AYa ez

(c) Increase spindle speed / f&sa fd FgrT

(d) Disable coolant / geie 318 ST

Ans. b | Sol. : Correct alignment and cooling prevent
tool breakage and workpiece damage. / gl TREUT 3R
faer g get 3R gehdie &ifal & a=rd &

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

(a) Smooth cut with better finish / Sga= fthfaer & TTr
I e

(b) Tool may break due to excessive force / 3afdd Ta
% RUT ¢ ¢ Tohdll &

(c) Reduced cycle time without issues / famT 9= &
arsfonet Twa o gl

(d) Coolant consumption will decrease / Geiec @Ud &H
gift

Ans. b | Sol. : High feed rates in parting-off can
overload the tool, causing breakage. / arféT-3ife &
ek his I ¢ W ATk qaTe STt Fehdll 8, G gl g
T T i1 &

Q14. While analyzing a G76 threading program,
you notice that the final thread depth is incorrect.
What is the most likely programming cause?/G76
A v 1 fA=dtuor Fed T9a omma 3@ g o sifaw o=
TERTE TTed g1 $9hT e Suifaa wifi ot = g2
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(a) Incorrect P value (Thread height) / 7ed P |19 (98
$T8)

(b) Wrong spindle speed / Tad f&se wfd

(c) Incorrect coolant setting / Ted efe AféT

(d) Tool wear / gt fagma

Ans. a | Sol. : In the G76 threading cycle, the P value
specifies the thread height (depth). If the P value is
entered incorrectly, the final thread depth will be
incorrect, resulting in an improperly sized thread./
G76 9fE arsforet & P A g &t Fard (merE) il FeiRa
AT &1 TS P A TTetd &oi foha STTdl g, dt ifa 9 mevrd
TAd g1 SIQT, fSo 9 o1 MR A & STER Ag) I |
Q15. In the graphical display of tool movement,
what is the main advantage of visualizing the tool
path before actual machining? / ga ga#e & urftheret
et d, arafas asfiftn @ vgd g wry & 3= w1 g=
Y T 8?

L

e T
GRAPHICAL DISPLAY OF TOOL MOVEMENT

T MR BT
(a) To increase machine weight / A= T g% ST

(b) To reduce tool size / T T THR A T

(c) To detect errors and avoid collisions / Ffeat &1 gar
AT 3R Toens § FeT

(d) To increase power consumption / 351t @Ud IGHT
Ans. ¢ | Sol. : Graphical simulation helps in verifying
the tool path, detecting programming errors, and
preventing collisions before actual machining,
ensuring safety and accuracy. / Tftheret Rl gt ary
&1 ST e, Tt Ffeat et e 3R TavE 4 ge |
Hee a8, Forad grem ok géear ghfa gidt 81

Q16. After simulating a G75 parting-off operation,
the workpiece separates earlier than intended.
What is the most likely cause?/ G75 aifé-sith
TR & et & arg gt RufRa == @ uga &
ST §l ST 81 SHHT Had HHIfAd HRT T 82

(a) Depth of cut too large / &eTs & TexTs Jgd Hfdh

(b) Incorrect start position / Ted UR™ f&fd

(c) Wrong tool selected / TTefd geT gAT AT

(d) Low spindle speed / &+ f&iga mifa

Ans. b | Sol. In a G75 parting-off cycle, an incorrect
start position (X or Z coordinate) can cause the tool to
reach the cut-off location earlier than intended. As a
result, the workpiece may separate prematurely
during machining or simulation./G75 drféT-3ife Trsforer
7 afe urfoes A (X a1 Z Fderien) Terd de &l 78 8, at g
fRufRa @ @ uget gt &1 g e Fehe1 81 38
gRumEaEY gty #efif a1 Rgaem & R 999 & ugd
3T BT Hehal B

Q17. What happens if you set the wrong pitch in a
threading cycle? / afe g fSn arsfore & nera fog A
e g dt o1 ghm?
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(a) Thread will be too tight or too loose / 98 sigd 215

a1 g S B

(b) Tool will break / g & STQm

(c) Spindle will stop / &g T STQm

(d) No effect / &g uyra =gl ghm

Ans. a | Sol. : Incorrect pitch leads to improper thread
fitting. / 7eTd g & ¢rs fohfdT v gt STt 81

Q18. If a thread is too loose after execution, which
parameter should be analyzed? / af2 2= QI g &
G Igd oIl &, at frd WReftew o1 frsdwor = wnfge?
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(a) Feed rate (F - Pitch) / % ¥ (F - i)

(b) Spindle speed / f&isa mifa

(c) Depth of cut / werg Fi TExs

(d) Coolant pressure | &dic gama

Ans. a | Sol. : Incorrect pitch (feed rate) directly
affects thread fitting. /7ed fU= (this ) & 9 ffdn =1
Bl STt 6 |
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