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Preface

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 Q&idh T 3e8a-T il e

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 Operate advanced VMC machine.

LO-2 Identify VMC machines over travel limits & emergency stop, different machine parts,
different mode used (Jog, MD], Edit, Auto, Single Block, MPG).

LO-3 Perform VMC movements by using G code & M code using simulator and on machine (in
air).

LO-4 Create Programming of advanced VMC machine.

LO-5 Perform Importing & Exporting of VMC Program.

LO-6 Create Tool path using CAM software & Verify with the help of graphical icon on CNC
machines.

LO-7 Perform routine maintenance & basic troubleshooting of CNC VMC.

LO-8 Explain the need of 4 Axis Machine.

LO-9 Perform Operating & programming of 4 Axis Machine.

Modules Workshop Calculation & Science

Friction Friction - Advantages and disadvantages, Laws of friction, co-efficient of friction, angle of

friction, simple problems related to friction. Lubrication. Friction - Co- efficient of friction,
application and effects of friction in workshop practice.

Centre of Gravity

Centre of gravity - Centre of gravity and its practical application

Area of cut out
regular surfaces
and area of
irregular surfaces

Area of cut out regular surfaces - circle, segment and sector of circle. Related problems
of area of cut out regular surfaces - circle, segment and sector of circle. Area of irregular
surfaces and application related to shop problems.

Estimation and
Costing

Simple estimation of the requirement of material etc.,, as applicable to the trade.
Estimation and costing - Problems on estimation and costing.

Elasticity

Elasticity - Elastic, plastic materials, stress, strain and their units and young'’s modulus.
Ultimate stress and working stress.

Heat Treatment

Hardening, tempering, annealing, normalizing and case hardening.

Modules Engineering Drawing
Reading of drawing of nuts, bolt, screw thread, different types of locking devices e.qg.,
Module-1 Double nut, Castle nut, Pin, etc.
Module-2 Reading of foundation drawing
Module-3 Reading of rivets and rivetted joints, Welded joints
Module-4 Reading of drawing of pipes and pipe joints
Module-5 Reading of job drawing, sectional view & assembly view.
Modules Employability Skills

Basic Career Skills

Learners will be able to build a resume, cover letter & a job application, Learners will be able to use
basic English Skills to communicate in Formal Situations, Learners will be able to use basic English
Skills to communicate in Informal Situations, Learners will be able to demonstrate workplace
etiquette, effective teamwork in real-life situations.

Future Work Skills

Learners will be able to list out the essential skills required for the Future Workplace, using online
& offline modes to collect information, Learners will be able to use their knowledge of platform &
gig economy to identify jobs relevant to them, Learners will be able to identify self-employment
opportunities relevant to them, Learners identify and solve for challenges in migrating for work
opportunities, Learners explore the SDIP platform to identify potential international job
opportunities available to them, Learners will be able to differentiate workplace practices that
align/misalign with green mindset.

Engagement
Activity 1: Family
Engagement

Family members gain awareness of the career aspirations, job opportunities available for the
learners and develop an encouraging mindset Learners get a more conducive environment for
career development.

Entrepreneurial
Skills

Learners will be able to identify the stages of the design thinking process, Learners will be able to
apply design thinking principles to solve a real-life problem, Learners will be able to apply design
thinking principles to identify a potential business idea, Learners will be able to build and present a
comprehensive business plan including marketing, finance, scale up, accounting, reflecting
entrepreneurial mindset.




Internet Skills

Learners will be able to use the internet to find, sort & present information on a given topic and
reflect on their self-learning process, Learners will be able to use the internet to explore key job
portals, identify and apply for potential jobs, Learners will be able to apply for jobs by attaching
their resume, cover letter & other relevant documents via email, Learners will be able to identify
how to use social media tools such as WhatsApp, YouTube, Instagram etc to build alternate career
paths.

Engagement
Activity 2: Alumni
Engagement

Learners gain deeper insights about the workplace, its challenges and new ideas to solve for the
problems, Learners feel a greater sense of motivation and confidence towards their career.

Professional Skills

Learners will be able to demonstrate people skills, personality skills, thinking skills required in
various workplace scenarios, Learners will be able to state the importance of CPD for their career
growth, Learners are able to identify relevant online courses for upskilling/continuous learning,
Personality Skills: Adaptability, Flexibility, Growth Mindset, Thinking Skills: Creative Thinking,
Negotiation & Decision Making, Future Thinking

Engagement
Activity 3: HR
Interaction

Learners will be able to resolve their workplace and career related queries, Learners feel a greater
sense of motivation and confidence towards their career.
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7.1 Lubrication System Maintenance in CNC VMC (Checking and Topping
Up Lubrication Oil) | CNC VMC & @g "uTTell ahl Ia-3@1a (Wg da &t sita

3R G =)

CENTRALIZED LUBRICATION SYSTEM IN CNC VMC

<fteeTeht digeret & Bt T1eet womeht
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Fig. 7.1: Centralized Lubrication System in CNC VMC | Hige=ft diuseht # didfigpa wig=1 worreft

Introduction to Lubrication System in CNC
Machines: (Fig. 7.1)

The lubrication system in a CNC Vertical Machining
Center (VMC) is designed to supply lubricating oil to
moving parts such as guideways, ball screws, and
linear bearings. Proper lubrication reduces friction,
minimizes wear, and ensures smooth and accurate
movement of machine components. A centralized
lubrication system is commonly used in CNC
machines to automatically distribute oil to all critical
parts at regular intervals. This system improves
machine life, maintains machining accuracy, and
reduces maintenance requirements in industrial
production environments.

Constructional Features:

The lubrication system consists of several important
components. The oil reservoir (lubrication tank)
stores the lubricating oil used in the system. A
lubrication pump draws oil from the reservoir and
supplies it to the machine parts. Distribution lines
or pipes carry oil to various lubrication points such
as guideways and ball screws. Metering units
control the quantity of oil supplied to each point.
Sensors or level switches monitor the oil level and

give warning signals when the oil level becomes low.

These components together form a centralized
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CNC w21 & ©gs vorredt @1 uR=m: (Fig. 7.1)

CNC aféepar a2 dex (VMC) § T UuTTeft &l e
U A o oy f3eirg= foman mar &1 3fRa wga aor Y
Y AT 8, fOraTa ahl gAaH ar g, 3R #2fi & gl 6l
gare duT 9e TTfd GAfYa et g1 CNC A2t o
IS Gk dheiIhd g HUTIR ol IuaT faha Sirar &, it
frafia siavrer R Tt Agcgut v & Werferd 0 € d
foaRka &=t g1 a8 voTreft #=fiF & Sfiad ot Jerdt g,
afif it Géerar IATT Tadt §, SR sftenfies Iarea
JTATERUT | XG-3E@Td I HTGIRTSHT hl A et gl

TR fatuany:

T uTTeft # ohg Hgayuf geeh gid &1 ad WeR (Fg &)
YUTTeA! H UReRT S8 ol ehl Tlifed ehdl g1 Geh ©g Uu
¥R & do1 Wiwar ¢ 3R 38 A & Wl aeh uganan 8
faarur we a1 urgy fafe=a Fe- foiget 99 mged ok dfe
T deh ddl UgdTd & | HieRi gfie ude foig wr smyfel g1k
Tt It <hY ATAT oht fFRifAT et & | 99R a1 oad g da
% TR ohl TR dhed & 3fR deT T TR A 814 R ddra-t
Tohd 3d &1 3 gt geeh AR Uk dhelepd Taferd S
TUTTe! aht fAHT0T ahed 8

74



Teach To India Publication

automatic lubrication system.

Working Procedure:

Before starting the machine, the operator checks the
lubrication oil level in the reservoir through the sight
glass or level indicator. If the oil level is below the
recommended mark, the operator opens the
reservoir cap and adds the specified grade of
lubrication oil. After topping up, the cap is securely
closed. The operator then runs the lubrication pump
manually or automatically to ensure oil reaches all
lubrication points. Regular inspection should be
performed according to the machine maintenance
schedule to maintain proper lubrication.

Merits:

Proper lubrication reduces friction between moving
parts, increases machine life, improves machining
accuracy, and prevents overheating of guideways
and ball screws.

Demerits:

Insufficient lubrication can cause excessive friction,
wear of guideways, overheating of components, loss
of machining accuracy, and possible machine
breakdown.

Applications:

In CNC machine shops, operators follow daily or
weekly preventive maintenance schedules to check
lubrication oil levels and refill the reservoir to ensure
uninterrupted and efficient machine operation.

Trade Theory

o fRAgia:

T IR R § Ugel 3iTUex TS TATY AT A §ischex
& gremy § ReTdioR § ©gd dd & R ol Sird &ar g1 afe
el T TR SRifld g & o6 g, ot SifuRex Retdior
&u @ierar g ok [Afde 3 &1 S da sitear g1 : o =R+
% I1E U ! Jefard TU T s fopat S1dT 81 39 I18
SRR TgH UY ohl A=Y3H T Tratfeld U I el ¢ difch
gg gAY gt geh foh et g+t He figsii ae uga @1 8|
3R Ve 918 3@+ & fog 934 & Ra-3@ra hrishA &
SER fafaa et fosar ST anfea

T

3fRra Te e aret 9T & offe °uT et A T 8, A
& Sfiae el sgrdr g, AT A Idhehar § GUR ewxdr 8, 3R
MZSd JUT §ifct & oh AT dTY ht Aehdl B

gif_at:

YT Tg T 3rfereh gvfur, Mesa o fuTa, gechl &t
31fdren arg, AT Géerar & g1 3k Terfag afi= @wrE
gl Tehat 8

ST '

CNC #2fiH 21T # 3iTqRez ¢fAes a1 arifgen fAares w@-
TQTe ShTAeHH ST UTeT hid §Q Fe del oh TR el Sifd ahd
¢ ofk ReaRR &l g: +Rd &, e #2fi= a1 fafer ok
P AT AT gt Tkl

7.2 Automatic Tool Changer (ATC) Clamp-De-Clamp Arm Inspection and
Verification | sifeldfeas gt IR (ATC) Fva-3t-aetva 3 ot A&aror ok wema=

CLASSIFICATION / TYPES
| AR

AUTOMATIC TOOL CHANGER (ATC)
for CNC Vertical Machining Center, (VMC)

FUNCTION & CONTROL
1 3R fAdzor

Umbrella Type ATC CNC PROGRAM COMMANDS
= SPINDLE UNIT !
.. t, Fewer Tool -
gmpacme;gﬂ%o S fRisa ™ | ACTUATORS (Hydraulic/Pneumatic)
TOOL HOLDER + provide force
Drum Type ATC SUH YRS COMMANDED ACTIONS
F IR TR ISR srt
Medium Capacity,
Faster Indexing CUTTING TOOL /i\
TS T, O S & — ROTATE
' TOOL MAGAZINE CLAMP-DE-CLAMP ARM WhaAZINE MOV%ARM
sz Chain Type ATC -DE- JUH qAFT BTy o 91T
) 37 TeR TR BT U ~SI-aIF 1Y v
High Capacity, Stores Multiple Tools Holds Tool Securely, Transfers Tools
Large Number of Tools SUGEAGA PR JUSGROI i GRldd Y T B, CLAMP/DE-CLAMP
I 4T, T} W A S A e UGV B WA Pl 3 FA/S-F
APPLICATION UNINTERRUPTED MACHINING,
EXAMPLE — o) > > — HIGH PRODUCTIVITY

RTFWT Milling = ATC Change — Drilling —> ATC Change —> Tapping

y =i, 3= I

Fig. 7.2: Automatic Tool Changer ATC for CNC Vertical Machining Centre | Tie=t aféerer n2fifdn dex &g
wanferd et dorR gt
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Introduction to Automatic Tool Changer in VMC:
(Fig.7.2)

Automatic Tool Changer (ATC) is an important unit of
a CNC Vertical Machining Center (VMC). It
automatically changes cutting tools during
machining operations without manual intervention.
The ATC improves productivity, reduces machining
time, and ensures continuous operation. In CNC
machining, different tools are required for
operations such as drilling, milling, tapping, and
boring. The ATC system automatically selects and
changes the required tool from the tool magazine
based on the CNC program commands.

Types:

ATC systems used in VMC machines are classified
according to the design of the tool magazine and
tool changing mechanism.

Umbrella Type ATC: Tools are arranged radially like
an umbrella. This type is compact and suitable for
machines with fewer tools.

Drum Type ATC: Tools are arranged in a rotating
drum-shaped magazine. It allows faster tool indexing
and is used in medium capacity machines.

Chain Type ATC: Tools are mounted on a chain-type
magazine that can store a large number of tools.
This system is commonly used in high-capacity CNC
machining centers.

Constructional Features:

The ATC system consists of a tool magazine, clamp-
de-clamp arm, grippers, and hydraulic or pneumatic
actuators. The tool magazine stores multiple cutting
tools. The clamp arm holds the tool holder securely
and transfers it between the spindle and the tool
magazine. Grippers hold the tool holder firmly
during the transfer process. Actuators provide the
required force to rotate and move the arm for tool
exchange.

Procedure: Clamp-De-Clamp Arm Verification:
During maintenance, the machine should be in
maintenance or manual mode. First, visually inspect
the clamp arm and grippers for wear, looseness, or
damage. Check the proper movement of the arm
during the tool change cycle. Verify that the clamp
and de-clamp actions operate smoothly without
abnormal noise. Ensure that hydraulic or pneumatic
pressure is adequate and confirm that the tool
holder is securely clamped in the spindle after the
tool change cycle.

Applications:

During a machining cycle, a component may require
multiple operations such as drilling, milling, and
tapping. The CNC program automatically commands
the ATC to change tools sequentially from the tool
magazine, allowing uninterrupted machining and
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Trade Theory

VMC # sifeifes get IR &1 uR=r: (Fig.7.2)
Sifcifees ot IR (ATC) CNC aféeret Asftf dex (VMC)
hI Uk AgaqUi 3h1s g | g AT Tared & R o
fordlt Agsret g%a8i & fdT ¢ ! Wa: Ieaar &1 ATC
TG ohl FeTdT g, ARAfT T7T dl he T 8 3R
AR e gRAfga aar g1 CNC A=itfr 7 f3fe,
JTaGhdT glddt g1 ATC Tt CNC URITH SHATS o STUR
TR Tl BTG T SHTaT e ol Wd: T Shech 39 Faeldt
gl

UHhR:
VMC afi=t & Iuaht fohg ST aret ATC Req ot g

R Fifiepd fomam ST 8|

ST UhR ATC: &l ol BT oh T et =u A
IR fhaT STdT 81 I8 YRR PiFdae gidT g 3R hd ¢
arett AT & fog Suged gidT 8|

H UhR ATC: ol ol gHA dTel $H TR & Aot A7
e forar STt 81 I8 ST ¢t SefriT it srgafa Sar @
3R AegH &HdT arett AT H IuANT feRaT ST 81

A9 WehR ATC: Tl ol I UhR & Ao IR oIl SIraT &
St 8} ST | el ohl HURd o TehdT & | Ig UoTTedt
HHTA: 3o &A1 et CNC A=A Hex & Iuahr & St
gl

g fagtuary:

ATC JoTTelt & gl BTSi, aeirg-31-aoieg S, fIaR e
gIggifcieh a1 Afees GeFraIuer Bid 61 get Aol & 3reh
RIS g1 TUEI Y& &1 Tt o 7 Bleey ot QRfda &0
Y Uchedl & 3R I4 fWeet qur ¢t Areiie o g R=idaRkd
T ¢ | TR iU ufehar & R ¢ gleey ahl Aoig 9
Uehgahi QA & | TarelUeR el Yarrdst & forg o ont gama
3R Tl 8q AT T Ta hd &

uferar: eAm-SY-aev M o1 garg:

HeAT o IR AfiH @t AT a1 Ager At | g Ayl
Y Uget Forry I 3R IR ot forgma, Seam= ar eifa &
forg g=a Aderor &vd| g IS Trgfehet & dRI o 6 T8
Tt Y i e | T8 AP e foh ot 3R St
foramg fomT ferddt sram= AR & A ®U T i & <@
i1 ag off gRfYa = foh grsgiferss a1 gifees garg yafe &
AT gl <t Argfehet & a8 gl gleey g d fad ®u 4
T g T gl

SrguET:
wah A:ffT Tk (machining cycle) & &RM, Ta geah
(component) @t fgfei, ffert sk 2T S4 g SRl
&Y SRR g Gehd! g1 CNC TR Watfeld ©9 9 ATC
(siTerAfee get dSR) ol ol ATTSiH & hieh U 8 T
Feel ol TSR &dT &, g foAT fordY Tarrae & asfifAr
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improving production efficiency in modern
manufacturing industries.

Trade Theory

Gog gidit g ofk smyfen fafAmfor Igiv & Iure gerar d
gUR g1 81

7.3 Lubrication and Maintenance of Telescope Covers in CNC VMC | CNC
VMC # e ReplT R ol Tg-T 3R SIREf0T

CNC TELESCOPIC WAY COVER | Hiuat eefivaifie 9 R

1. GENERAL OVERVIEW | 9= 3aeita

TELESCOPIC
WAY COVER
it & Faw
Installed over

X, Y, Z Axis
Guideways

X, Y, Z3a

R IR

STAINLESS STEEL PLATES
Vo Wil @gh

\— CNC VMC

MACHINE
ot o wefia

PRECISION
GUIDEWAYS

e mezw

wfeir agawar
(argwd / 3R )

2. CONSTRUCTION FEATURES | fastfor R tward
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N STRUCTURE
e g Sefaifs G

\
AN\
\
A\ —
AN o
/ ‘ ‘

PRECISION GUIDE
(PROTECTED PART)

TR e (wRidva )

3. WORKING PRINCIPLE | &/ fagia

COVER EXPANDS
FR I FER

COVER CONTRACTS
FR S GFaT

SIDE RAILS /
SUPPORT BRACKETS

<—— CNC AXIS MOVEMENT ——»
wroeeht srer e

PREVENTS CHIPS AND COOLANT ’

WAY BALL SCREW

i T FROM REACHING GUIDEWAYS

R 3R geie i M a v & A &

4. CLEANIING & LUBRICATION PROCEDURE | W 3R ¥ ufamn

(1 (2] 9+ 4]
O- -~ -

SWITCH OFF
MACHINE

Aefi dg

REMOVE CHIPS
& DUST

e 3R gt gt

CLEAN SURFACES
WITH LINT-FREE CLOTH

fofe- R su2 A
TAE WIF B

APPLY RECOMMENDED

LUBRICANT ON SLIDING

SURFACES / GUIDE RAILS
R aeifee givde @md

'::Z' f « BLOCKS CHIPS & COOLANT
= o R 3R Fole # Awar &
« REDUCES WEAR
INSPECT FOR DAMAGE /
SMOOTH MOVEMENT o ROE T FRaT
il 2+ IMPROVES MACHINE LIFE
.lll o 7efq & Sfle B g =@ 2

5. SUMMARY | {Risr

* PROTECTS GUIDEWAYS
o MESAT I TR&T FTT §

(5

Fig. 7.3: CNC Telescopic Way Cover Construction and Maintenance | gt ecfixpifde & swar &Y T
3R vEvara ufskar

Introduction to Telescope in CNC Machines: (Fig.
7.3)

A telescope cover, also called a telescopic way cover,
is a protective device used in CNC Vertical Machining
Centers (VMC). It is installed over the machine
guideways to protect them from chips, dust, coolant,
and other contaminants generated during
machining operations. The telescopic cover moves
along with the machine axis and ensures that the
precision guideways remain clean and safe. Proper
lubrication and maintenance of telescope covers are
essential for smooth machine movement and long
service life.

Constructional Features:

Telescope covers are generally made from stainless
steel plates that provide high strength and corrosion
resistance. These plates are arranged in a sliding
telescopic structure so that they can expand and
contract with the movement of the axis. Guide rails
or supporting brackets help in smooth sliding of the
plates. A sealing arrangement such as wipers or
rubber seals is provided at the edges to prevent
chips and coolant from entering the guideway area.
Working Principle:

During machine operation, the telescope cover
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CNC w2fi=i & aefieapia o1 alR=ra: (Fig. 7.3)

eepIT e, ST efiepiften & har ot shgT ST 8, CNC
gféepar BRftfA dex (VMC) & Iuait fehar ST arett Ueh
TREITHD IURT g1 54 A2fH & MEea & FR wirfua forar
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A IR sher HfiF & 3781 & 1Y Totar & 3R T8

R = & fob adieh Mgse e IR FRidd s 3|
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Tt 3R el a1 31y o foiy simasaeh g1

HTEATH fAgtuarny:
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o RAgia:

Tt TaTerd & ERM, defiehty shar CNC 3787 &Y 7Tfd &
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expands and contracts according to the movement
of the CNC axis. When the table or spindle moves,
the telescopic plates slide over each other while
covering the guideways. This mechanism prevents
metal chips, coolant, and dirt from reaching the
precision guideways and ball screws, thereby
maintaining accuracy and reducing wear.
Procedure for Cleaning and Lubrication:

First switch off the machine and ensure safety.
Remove chips and coolant deposits from the
telescope cover using a soft brush or compressed
air. Clean the surfaces using a lint-free cloth. Apply a
thin layer of recommended lubrication oil on the
sliding surfaces and guide rails of the telescopic
plates. Check for any dents, misalignment, or
obstruction in the plates and ensure smooth
movement.

Merits:

Telescope covers protect guideways from chips and
coolant, reduce wear, maintain machining accuracy,
and increase the service life of CNC machine
components.

Applications:

Telescope covers are commonly used on the X-axis,
Y-axis, and Z-axis guideways of CNC VMC machines
to protect precision sliding surfaces during
machining operations.

Trade Theory

AR theral 3R Rigpear 81 519 ¢aa a1 [Wee gerar g, af
Ceftenifen wid Yeh-g@R & SR WI15S &hd gY M3sd ehl
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gt & ofiR ferema &e g 81

TS 3R Fe i ufesa:

Y Ugel A2 ol o e 3R R Afgd end| Sefieenty
HeR G I 3R ghele o STHIG i =4 w131 a1 duifsd arg
Y TR & geld | Fdg! it fefe-Hord U & Tt e
SetIEhiften el oht TmsfE ddgl 3k 7M78e I iR SRifdd
TIg deT <h! Udell URd TV | wiel | fopddt oft uenRR <t Se,
ST T 37eRIY i S o R AT 7T Rfga w2

IR

ARy sher MEsd @t R ofR Fele T TRfda @ &,
foraTa ot & hea &, ARfifHT g&terar 9T 3@d € 3k CNC
AMT & Teenl i YaT I FId Bl

: .
eepIT sheR ImET=Id: CNC VMC afi=t o X-3181, Y-3181
3R Z-3187 & TS R IuANT fohy STt &, arfen mefifer
T oh SR Tl TSI Tag! chl Y& Y ST Tkl

7.4 Spindle Belt Inspection, Tightening and Verification in CNC VMC | CNC
VMC ¥ f@izet e o1 Ateror, srema g aema=
CNC MACHINE SPINDLE BELT DRIVE SYSTEM | CNC A2fi< s de< g13d A%eH

Motor Shaft
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fRize diew LI
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fisc s s
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'\%mgaﬁ
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7oft e

Machining
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V-Belt (moderate load & speed transmission)

- =

-aee (FeAW aitg 3R
Poly-V Belt (high-speed & smooth power transmission)
Gieht-dt dee (3= 71fa 3R Rt orfes wron)

BELT INSPECTION & TIGHTENING PROCEDURE
e fAdteror 3k Fu H wfesar
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@ [ Open Spindle Head Cover | fRsa s FR @A ]
|
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weftfr (e /éﬁ“) 4. Check Tension o ,
- g o [ (Midpoint Press) A S (mﬁg“)}
MERITS OF PROPER BELT TENSION DEMERITS OF LOOSE OR WORN BELTS -
5. (If loose) Loosen Bolts, |  (afe dien &) diee dien &,
3R dve a1 & 01 o s‘-"?a.m ?:%5‘! IR FI 9 [ Adjust Motor, Tighten HieX QAR &,
« Smooth Spindle Rotation | et fRiga Ader | | * Belt Slipping e —
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: Acgurat: MSCh'_"'"g ',mmnﬁ" * Increased Vibration | g1 g3 S ® T Hnf B 3t 39 A @ e
Reduced Vi {atlon ,l TR * Poor Surface Finish |.Wﬂ33ﬁ5ﬁﬂ Applications: CNC VMC Machines for Milling, Drilling, Boring, Tapping
* Longer Belt Life | via1 3 sfta= J|* Spindle Damage | @z &ifa 3w fRfelr, e, AR, ¢ 3 fele CNC vMe mefy

Fig. 7.4: CNC Machine Spindle Belt Drive System and Maintenance Procedure | gt a2fi= [@isa de
3139 fAew 3R @@= ufshar
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Introduction to Spindle Drive System in CNC
Machines: (Fig.7.4)

The spindle drive system in a CNC Vertical Machining
Centre (VMC) is responsible for transmitting power
from the spindle motor to the machine spindle. This
system enables the spindle to rotate at required
speeds for machining operations such as drilling,
milling, and tapping. The spindle belt drive system
ensures smooth power transmission and stable
spindle rotation, which is essential for maintaining
machining accuracy and tool life. Proper inspection
and maintenance of the spindle belt are important
for efficient machine performance.

Types of Spindle Drive Belts:

Spindle drive belts used in CNC machines are
commonly classified as:

» Timing Belt - Used for precise and synchronized
motion.

* V-Belt - Widely used for moderate load and speed
transmission.

* Poly-V Belt - Used for high-speed and smooth
power transmission.

Constructional Features:

The spindle drive system consists of a spindle motor,
motor pulley, spindle pulley, and belt drive
arrangement. The motor pulley is mounted on the
motor shaft, while the spindle pulley is connected to
the machine spindle. A belt connects both pulleys
and transmits rotational motion. The system is
enclosed within the spindle head for protection and
safety.

Working Principle:

When the spindle motor rotates, the motor pulley
rotates and transfers motion to the spindle pulley
through the belt. This transmission rotates the
spindle at the required speed, allowing cutting tools
to perform machining operations efficiently.
Procedure for Belt Inspection and Tightening:
First, switch OFF the machine and isolate the power
supply. Open the spindle head cover. Inspect the belt
for wear, cracks, or looseness. Check belt tension by
pressing the belt at the midpoint between pulleys. If
the belt is loose, loosen the motor mounting bolts,
adjust the motor position to increase tension, and
tighten the bolts. Finally, verify alignment and run
the spindle at low speed for testing.

Applications:

Spindle belt drive systems are widely used in modern
CNC VMC machines for transmitting power from the
spindle motor to the spindle during milling, drilling,
boring, and tapping operations.
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Trade Theory

CNC w21 # feise grsa v @1 ai==: (Fig.7.4)
CNC aféener m2fif Tex (VMC) & s gr5a Ren
faisat Atex @ #fi= Aisa 9o ufey 9aRa &= & fog
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o RAgia:
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MCQ's | agfaeredia us

Q1. What is the primary purpose of lubrication in a
CNC VMC machine? / CNC VMC #2fi # gfache™ &1
G 382 [T 8?2

(a) Cooling the electrical cabinet / 3efdeher hfome
CEICTEI

(b) Increasing spindle speed / f&ise @i agmT

(c) Reducing friction between moving parts / ifasfter
0T & ofTer TefuT Rt A AT

(d) Enhancing software performance / GfteddR Ue
& FGMT

Ans. c | Sol. : Lubrication reduces wear and tear by
minimizing friction between components, which
ensures smoother operation. / Jfsch aN0T &t HH Hch
gcoh oh g faTae &l geran g, e At o1 dareH gas
G

Q2. Why is it important to monitor coolant levels in
CNC VMC? / CNC VMC # Feie @R &t AR o=t
TIYE 82

(a) To improve paint finish / de fthfAr &t sgaR T9H &
ferg

(b) To ensure part accuracy / Ui &t dlehdT AT A
& forg

(c) To lubricate belts / st &t @fgd &= & foig

(d) To maintain tool magazine / ol ATSiH I91¢ 3@ &
ferg

Ans. b | Sol. : Coolant controls temperature and chip
removal, ensuring dimensional accuracy. / Geie daHH
3R Ru &l gem &t FAfa sear 8, e aéiear i &t 81
Q3. Which part is responsible for automatic
lubrication in CNC VMC? / CNC VMC # @=rfad
e & farg @i |1 wrT fAieR g 82

(a) Gear box [ iR sfag

(b) Lubrication pump / qfsieher da

(c) Control panel / @gia B=et

(d) Ball screw / &t &5

Ans. b | Sol. : The lubrication pump supplies oil to
moving components automatically. / Gfsihe™ T Teieit
g3 SHISTT ol 31U 31T e ST 8

Q4. What should be checked if CNC machine stops
suddenly during operation? / TaTeq & &R CNC
w2fts sraTehs sig g SITe |t e/ st anfge?

(a) Spindle taper size / f[&igd W AR

(b) Emergency stop button / 3ARSIE €IT Fe

(c) Lubrication oil type / Jfsihar iTae T TR

(d) Tool path length / et Tt wfems

Ans. b | Sol. : Accidental pressing of the emergency
button can halt machine operation. / SFRSId! §ed &
ToAd! & &9 ST & #2fiF &< g ahdt 81

Q5. What is the function of the spindle in a CNC
VMC? / CNC VMC # f&isd &1 &l aram 82

(a) Controlling the display / &&=t @t FAfa &ar

(b) Holding and rotating the cutting tool / @f&T gt @t
TehgHAT R GAMT
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(c) Storing programs / Ut ct Hufed &<t

(d) Pumping coolant / &eie od &

Ans. b | Sol. : The spindle holds the tool and rotates it
to cut material precisely. / f&ee o ol Uehedr & 3R
TSR T il TN PHeTs hear gl

Q6. What type of maintenance is done regularly,
even if no issue is present? / ag i 9T I&@RAETE g Sit
Rafia & @ e et gwwr & e sran @2

(a) Breakdown maintenance / sches #ead

(b) Predictive maintenance / tfsfaea dd=g

(c) Preventive maintenance / fodfea dddg

(d) Corrective maintenance / axfaea Aedg

Ans. c | Sol. : Preventive maintenance avoids future
problems by routine checking. / fidfea #¢-a @ afaa
ST gRT wfasy & g A STt 81

Q7. In the given multi-tool turret system, what is
the main advantage of having multiple tools
arranged around the spindle? / T ¢ aedit-gar e¥e
fAwen 4 fAiza & uTH &3 g1 @A &1 §&F 19 =1

(a) To increase machine weight / #2fi9 &1 ao= ST
(b) To enable quick tool changes and reduce
machining time / IS & ¢ a&eT 3R #fifT w9 A
hHAT

(c) To reduce cutting accuracy / e dht TtehdT oA
heAT

(d) To stop spindle rotation / f&iga 1 guis kT

Ans. b | Sol. : A multi-tool turret allows rapid indexing
of tools, reducing idle time for tool changes and
increasing productivity in CNC machining. / Aeel-gat
T3 Y T ol Sied] &l ST GehdT 8, f98 9y &l o9 gl @
3R IUTE &l et 8l

Q8. What will happen if the lubrication system
fails? / afe i RAen srawa g sie at = gim?
(a) Tool changes will be faster / gaT 3sf a1 i

(b) Axis movements may seize | TfRTE <t T T Tehd!
8

(c) Program runs continuously / TRITH SRR T

(d) Motor runs cooler [ Aex 33} Teitit

Ans. b | Sol. : Without lubrication, friction increases
and parts may jam. / foFT ©g- & 9y §¢ STdT & o
UTéd ST g1 ehd 8

Q9. What happens if guideway is not lubricated? /
T2 mg=a & |fea 7 farar se &t @ g

(a) Tool life increases / ot <t 39 st

(b) Smooth movement increases / Tifd 31fdes Tz ghft
(c) Machine may produce vibration / 7 o= 30F &
qohdl

(d) Speed of machining increases | a=fif= &t 7ifa Fft
Ans. c | Sol. : Lack of lubrication causes resistance and

vibration. / g4 7 g1 T gyu1 dgdr g 3R &hu- I giaT gl
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Q10. What component helps move the toolon X, Y,
and Z axis? / X, Y, 3R Z 3181 UR T &l I # I A1
YT HGG YAl 872

(a) Chuck [/ T

(b) Ball screw / &t &5

(c) Turret | e%e

(d) Tool magazine / g1 ATsiA

Ans. b | Sol. : Ball screws convert motor rotation into
linear tool motion. / sifel &g #Aex &t 71 &t It ifa &
g&od gl

Q11. Which system ensures proper clamping of the
tool in the spindle? / f@isa & gt & & &1 & g
&+ Fi e fha Aew & gt &2

(a) Pneumatic system / u=gafeen faeed

(b) Hydraulic system / gggiferss Req

(c) Lubrication system / Jfsiehem e

(d) Coolant system / geie Req

Ans. b | Sol. : The hydraulic system applies pressure
to clamp or unclamp tools securely. / grsgifera Rieq
TATg 3R ¢ ot HSTgT @ SRlrT AT et ™ T 8|

Q12. Which key function should be verified during
emergency stop switch inspection? / gRsiHl &g
f&ra & st & R e uigE ol &) se@rfaa frar s
aifeq?

(a) Software installation / GftaR §@ M

(b) Restart function / S=TE tharr

(c) Power disconnection / UTeR feTraerM

(d) Program skipping / gtum f&sftr

Ans. c | Sol. : Emergency switches must instantly cut
power to ensure safety. / SARSI! & @t g3d UTeR dreT
1R drfch TRef s+t B |

Q13.1In the given rotating tool turret system, why
is indexing (rotation) of the turret required during

machining? / T 7T gr aret gt e¥e RAwew F asfifd

feg
(b) To reduce spindle speed / & & Tfd HH & &

ferg

(c) To bring the required tool into working position
quickly / 3Tasaeh et ot STedt o fRATY 7 @ & foig

(d) To stop machining process / #=fif=T ufehar A &
foe

Ans. ¢ |Sol. : Turret indexing rotates the tool holder to
select the required tool quickly, reducing downtime
and improving machining efficiency. / e3¢ 3fRiT ¢
BIcER Sl YHTRR TGk ¢l ohl STedl g H Heg hdl 8,
S8 a7g &6l 99d gidt g TR g&TaT Jgdi gl

Q14. What should be checked before starting the
CNC VMC for the day? / fa=1 &t g[&ama & CNC VMC

qTe] h & Uge T STieAT aifga?
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(a) Tool sharpness [ T&T &t &R
(b) Coolant level, air pressure, and lubrication / sftaea
R, ageH, 3R Egd
(c) Operator shift timing / SiTdRex <t fAue egfHT
(d) Workpiece hardness | @t i saRar
Ans. b | Sol. : These systems ensure safe and efficient
machine startup. / & fa%eq gRf&a ok uwrelt Asfla wrd
gRfga e &1
Q15. What is the purpose of a limit switch in CNC
machines? / CNC a=fi4i & fafie fa w1 32a s 82
(a) To control spindle speed / @ wie Fafd & &
ferg
(b) To stop axis travel at the maximum limit / 3ifeas
T IR 3187 hY Tifd AepA & forg
(c) To increase feed rate / g X JeH & foig
(d) To switch off lubrication / g §¢ &eq & fag
Ans. b | Sol. : Limit switches prevent mechanical
collision and ensure safety. / faiffie fa= Tifed cav@ @
FaTd 8 SR gRem gRfgd o 8l
Q16. What is the most common cause of a “servo
alarm”? [ “qaf rent” &1 Yg& JHTT HIRUT T 82
(a) Tool change error / ¢ sice # Ffe
(b) Axis overload or drive fault / TfeRIg T siteRetts ar
ECRRCHE
(c) Low coolant / sffdeies &t st
(d) Door open / ZaTsIT et g1
Ans. b | Sol. : Servo alarms protect components from
overcurrent or malfunction. / Tat TaTH 3ffaRep<e a1
ERTSf & "eeh] chl YA T 8
Q17. What is the primary reason for checking oil
level in lubrication system daily? / @& yomeft &
ufafest d« 1 TR STia= 1 G HRT HT 8?2
(a) To prevent coolant leakage / ftaeer Rama A &
fog
(b) To ensure smooth movement of mechanical parts
(c) To reduce power consumption / fasTett 6 @ud &d
FA & forg
(d) To increase spindle speed / [&sa @it g™ & forg
Ans. b | Sol. : Adequate lubrication prevents wear and
tear during machine operations. / gafd @ afq
a1 & SR o 3R ge-Te ol AhdT 81
Q18. What problem can occur due to coolant filter
clogging? / Mfaeres fheer & o4 g1 @ - 9w gt
Yehdl 82
(a) Excess tool wear / 3ifde gt forema
(b) Reduced coolant flow / ftdeier uarg & st
(c) Overheating of tool and workpiece / & 3R st
&1 31fdrep T g
(d) All of the above / IuterT gaft
Ans. d | Sol. : Filter clogging affects cooling efficiency
and tool life. / ftheex o1 ST §IHT &1 &< &l & 3R T
& St ot gefad et 8|
Q19. Which parameter must be reset after encoder
replacement? / G=hl=R dge & d1g hi--|1 Rifier
e AT ATk g 82
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(a) Spindle taper / f@sad ¢

(b) Axis zero or reference position / &1 [T a1 Tg
ffa

(c) Coolant delay / sfraeres &

(d) Lubrication timer / ¥ c8WR

Ans. b | Sol. : Encoders track axis position, so zeroing
is essential after replacement. [ Y=hlex 37e7 i fRART
3 T 8, 39T Feeq & a1g SR 7 STt 81

Q20. What should be inspected if axis position is
consistently incorrect? / afg s1&r i fAfd aR-ar Tea
gl 3@ @ at == ST 'nfa?

(a) Coolant level / 2fiaeter &R

(b) Axis encoder or feedback cable / 318 T=hi=R AT
higded had

(c) Tool length offset / & el wiaTs SHithde

(d) Lubrication pressure / ¥ig gama

Ans. b | Sol. : Faulty encoder feedback can lead to
positioning errors. |/ TR Y<heR thigde & giforif=m &
qfe 8 Topd! &1

Q21. What can be the effect of over-tightening the
tool in the spindle? / f@iza # gt &t FaTET HEA F TN
UM gt Wehdl 82

(a) Better grip / 9gaR Uhg

(b) Damage to spindle taper or drawbar / f&iga TwR ar
SIaR ol Jha™

(c) Reduced vibration / &u= & s}

(d) Faster tool change / 3% g uRad=

Ans. b | Sol. : Excess force can damage internal
holding mechanisms. / 3if&e a1 & 3riaRes gifce woTet
! I Ugd bl 51

Q22. What is the effect of poor lubrication on ball
screws? [ STl &f UR WRTE Tg-T o1 TIT AHTE gidr 82
(a) Increased accuracy [ ¥&terar & gig

(b) Higher noise, friction, and wear / 3i1f&a 1R, gor 3R
foama

(c) Better cooling / S8R fide=

(d) Reduced power consumption / farsTett &t @ad & st
Ans. b | Sol. : Lack of lubrication leads to rapid wear
and mechanical issues. /| T8 &l SHl T a1 forgTg ok
i3 T il &1

Q23. Which component holds and rotates the tool
in CNC VMC? / CNC VMC # &hI<-9T 9eeh gl hl Uehadl
3R gHTan 82

(a) Chuck [/ 9

(b) Spindle / f&iza

(c) Tailstock / ¢t

(d) Encoder / T=hisR

Ans. b | Sol. : Spindle is the rotating unit that drives
the cutting tool. / f&iea ag guiH 31s & St ST gt &t
ECIGIE

Q24. What should be done if the CNC screen shows
“Emergency Stop”? [/ afed CNC ThiF &R “greiet @ia”
e at o e TnfRe?

(a) Turn off the main switch / &0 f@ s &<

(b) Identify and release the emergency button /
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(c) Clean the spindle / f&ise 91 &<

(d) Replace the program / W sicet

Ans. b | Sol. : Emergency stop must be released to
restart machine operation. / 429 @} g=: =] & & forg
ARSI WYt ReflT AT smasash g1

Q25. What is the correct action when tool life
reaches its limit? / S/ gt ot Sfta HTe g SIQ at /=
T TAIfRT?

(a) Continue machining / a=ffT St =&

(b) Use MDI mode / MDI HYg &l IudT ehe

(c) Replace the tool with a fresh one / g @Y 7T & F&et
(d) Reduce feed rate | Hhig 3T A &2

Ans. ¢ | Sol. : Using worn tools affects finish and
increases the risk of breakage. / o & fhfer &t @@
Hd 8 IR g I SEH Fgrd g

Q26. In the given chain-type tool system, what is
the main advantage of using such an arrangement
in CNC machines? / Qg g I9-e13u get fA%ew &1 CNC
w2 A g arvy & 82

(b) To reduce machine accuracy / i Fi Térhdar &a
hAT

(c) To store multiple tools and enable automatic tool
change | &% g1 Y ©R &eAT iR sifeiafees gt Ior gem
h3HAT

(d) To stop spindle rotation / f&ge &1 gui= JeprT

Ans. c | Sol. : Chain-type tool systems are used in
automatic tool changers (ATC) to store multiple tools
and quickly select the required one, improving
productivity and reducing downtime. / 39-2184 ¢
R aitefeeh zo1 For (ATC) & Uz ger 2, o od e
R Ry STa & 3R SITaashar SR Sied! sgat ST Gahd
SIo8 e Jear g

Q27. Which component should be cleaned
regularly to prevent overheating of VMC control
panel? / VMC dglet 99 & 3ifdes i gi=t & a9 & faig
fra v i Frafaa awE g+ arfee?

(a) Spindle motor / f&iga Alex

(b) Lubrication tank / qfsreher ¢

(c) Control panel air filter / dhglet OeT TR ftheex

(d) Chuck jaws [ @& & STeg

Ans. c | Sol. : Dusty air filters block ventilation and
cause the panel to overheat. / ¢ TR ftheex dfeeism &t
Ad & o o=t o gt S 81

Q28. Why is it necessary to check coolant level
during routine checks? / Fraffa st & RM Fele &R
&I siia o=t s gt @2

(a) To increase RPM / RPM sg & forg

(b) To prevent tool overheating / ¢o et 31fdes T gi=t &
Aerd & forg
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(c) To decrease machine load / asfi9 &g ge™ & foig
(d) To adjust part size / U TEsT FHEMNSIG e & fog
Ans. b | Sol. : Coolant absorbs heat generated during
cutting and protects the tool. [ &fé & R Iaa= THT ot
Fele IAMVT T & 3R gt Y Trem FHar gl

Q29. What is the immediate action if hydraulic
pressure is low in the VMC? / afe VMC # grsgifeiss
a1 HH gl dY g T e arfeu?

(a) Adjust X-axis position / X-31&7 i TS TAMERIE B
(b) Restart spindle / s &t dweré o

(c) Check hydraulic oil level and refill / grggiferan d< a1
(d) Replace the control unit / d¢ter gfie Teat

Ans. c | Sol. : Low pressure may be caused by
insufficient oil or pump failure. / &% gama oAl de a1
4T &l WRTET & HRUT g FohdT gl

Q30. What is the purpose of checking way covers
during routine maintenance? / Rafia T@r@E@ &
R & SR (way covers) i ST 1 32T T &2

(a) To increase axis speed [ TfeR i 71fd Fg= & forg
(b) To maintain safety and protect guideways / gr&i
Y QG 3R g8 i &M & felg

(c) To reduce power consumption / fasTeft 6t @ud gem
& fag

(d) To avoid overheating / sif&/ T @ s+ & forg

Ans. b | Sol. : Damaged or stuck covers can let chips

damage the guideways. / &fdusd & saR O &l mged &l
Y g™ &d &

Q31. In the given image showing different
guideway shapes, what is the main purpose of
these guideways in machine tools? / Qg g R &

e e fafsa me=d o w2fte oo A g SR T @2

e
e
e

(a) To increase machine temperature / #2fi9 &1 arga™
ErEEI

(b) To guide and support precise linear movement of
machine parts / #f9 & 9FT &l i AQeh i At
anfesfa ik gmefa A

(c) To reduce electrical supply / fagla smgfd & @ar
(d) To store coolant / &eie Tufgd &A1

Ans. b | Sol. : Guideways ensure smooth, accurate,
and controlled linear motion of machine components
like table and carriage, which is essential for precision
machining. / Tgea 7 & 9T (I et 3R RT) Fi
Rt 3R Téian e nfa gRfYd d €, st aéter Afifm &
forq smmasTes g1

Q32. What tool is used to check backlash on a VMC
axis? / VMC gferR¥ # darater stieq & fag is-am g
uhT faka sirer 82

(a) Hammer / gaftst

(b) Vernier caliper [ afffaR dfeor
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(c) Dial indicator / sruet gfgchex

(d) Feeler gauge / hier 1

Ans. c | Sol. : Dial indicators measure small positional
shifts to detect backlash. / grae gfedher B¢ Hare ATTRR
SheIRT T UdT T & |

Q33. What could be the cause if the CNC machine
frequently stops with “Emergency Stop” signal? /
gfa CNC 72fiq IR-aR "guReid) Wia" R & Ty Sehdt
&, Yt 391 SuIfad SHRUT &= gt YehdT 82

(a) Excessive lubrication / 3rcafden qfsichar

(b) Faulty emergency switch or loose wiring / &9
RS fEw a1 et g

(c) Program error [ wium Ffe

(d) High RPM setting / 3=a RPM &féw

Ans. b | Sol. : Loose circuits trigger false emergency
signals. / &cft araReT Bicy sHRSId! RFTer 9T & Uehd! 8l
Q34. Why is it necessary to drain and refill
hydraulic oil periodically? / grsgifeiss de =t T9a-
TG IR AhTeTa” SHIRT ¥RAT =l 3TaTh §?

(a) To reduce energy use / et ITTNT g & fog

(b) To ensure smooth tool clamping / TI& g Tt
e o o ferg

(c) To change machine color / #fF &1 31 Sge & forg
(d) To balance spindle weight / f@isa as= dqferd & &
feg

Ans. b | Sol. : Dirty oil loses viscosity and affects
hydraulic performance. / 71 d<T 3ot faufIarge @t &ar 8
3R grEgiferh UEsH R 3¥R STerdT 8|

Q35. If chips are not being removed properly from
the cutting area, what should be done? / af2 &fén
TR & R ik & T ge @ g at o e anfee?

(a) Increase spindle speed / f&isa @it agd

(b) Check chip conveyor and coolant flow / @ &R
(c) Adjust tool angle / &7 TTeT ent FHTAISIT R

(d) Use manual feed / &31t g T TN e

Ans. b | Sol. : Blocked or faulty chip conveyor or weak
coolant flow reduces chip evacuation. / @ &R &
TehTaC IT Feie Telt v g 9 e =181 gedl 81

Q36. If the VMC tool changer is stuck mid-cycle,
what should be checked first? / afd VMC ga IR @k
& g d e w1, dY G99 ugd T Stiwn 91fge?

(a) Coolant pH level / &eie &1 tigg &R

(b) Air pressure supply / T3 UR 9IS

(c) Feed rate setting / tis e afém

(d) Tool offset / gt Sifthde

Ans. b | Sol. : Automatic tool changers require
sufficient pneumatic pressure to operate correctly. /
AR o7 IR Pl Tgt dg ¥ M hi o ol Uaied gar &
TETd chl ST gl gl

Q37. What should be checked if the CNC machine
vibrates excessively during machining? / af@ CNC
weft w2 & v sreafdes dvawt aeelt @, &t = sti=eT
Tifge?

(a) Tool clamping and work holding / g FifeiT 3R g
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(b) Fan speed [ tha s

(c) Display brightness / f3%wt sTgeg

(d) Lubrication oil brand / Jfsrchar it a1 siig

Ans. a | Sol. : Loose tools or parts cause imbalance
and vibration. / el ¢ a1 IRt S 3R U Iaw
FR 8|

Q38. If the screen shows "Overtravel Alarm", what
should be done? / afe &flF W " silawdaa sremi” @
at =T AT Tnige?

(a) Increase feed rate / thig ¥ d&Td

(b) Reset the machine and re-home the axis / A &t
e 2 3R UfeRaq ol g1 R

(c) Change spindle direction / f&iga f&am sgat

(d) Refill coolant / Gefe R

Ans. b | Sol. : Overtravel occurs when axis exceeds its
set limit; homing resets position. / 3ffaRéael a9 gidT &
ST QR 3ot HHT UR R S 8, gt @ fRfa d&e g
gl

Q39. What does an unusual noise from the spindle
during operation most likely indicate in a CNC
VMC? / CNC VMC SaTerd & R flisd 9 s
STEATH T TR 3ifAes fhe a1 1 Tha Sar @2

(a) Correct spindle alignment / Gg! &g d¥@or

(b) Tool wear / g& ot faT

(c) Coolant overflow / T&eic &1 T8

(d) Loose bearing or spindle damage / &ter forafa a
s afa

Ans. d | Sol. : Unusual noise usually indicates
mechanical issues like worn-out bearings or internal
spindle faults. / M AT THAR UR FifAch THETS
S fodt gg foaR an sriaRes s qiw ot qerfd &1

Q40. If the CNC VMC shows “Servo Alarm:
Overload,” what is the first troubleshooting step?
/ afe CNC VMC “gaf sramt: siterells” fearar &, at agen
ZaeIfeT shew R ghm?

(a) Replace servo motor / €af Hlex s&eT

(b) Increase lubrication /| ©gd d&™T

(c) Check for axis jamming or abnormal resistance /
TRy ST a1 1A= Uikl hY STier et

(d) Reset the machine / #sfi9 &t e &=AT

Ans. c | Sol. : Overload alarms often result from axis
mechanical blockage or friction, which must be
checked first. / SNaRATS TATH AR WR AifAeh SITH IT YO
& HRUT g4 &, [S8 uget ST An1fgu|

Q41. What is the function of backlash
compensation in VMC maintenance? / VMC ¥&R@&E
# deperar arfagfel ot rf = &2

(a) To prevent overheating / 3ifde T @ s=ma

(b) To correct mechanical play in lead screw
movements / TE & JaHc A JifFe el ! GURA & g
(c) To increase spindle speed / f&iea 71fa sgM & fag
(d) To replace servo motor / Taf AR F&e & forg

Ans. b | Sol. : Backlash causes positioning errors;
compensation electronically corrects this mechanical
gap. / ST @ gifSif 7 Ffeat g §; eifogfd s zife
A9 Pl sl ®U & URAT 81
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Q42. What does frequent emergency stop

triggering during machining indicate? / #2fifiar &

aarg?

(a) Operator error [ 3ifaRex & e

(b) Software update needed / TTHATR TS FHi

ST hdT

(c) Underlying mechanical or sensor fault / sfafifga

gifies a1 TR a1

(d) Program completion / W™ FHIftT

Ans. c | Sol. : Frequent emergency stops suggest

underlying safety issues or sensor malfunctions that

must be inspected. / IR-IR SHERSIYT TIT §IHT YR&T

TS 1 SR Rl i 20t g o gid St anfe gl

Q43. What is the purpose of checking drawbar

force in a CNC VMC spindle? / CNC VMC f&iza &

SR B Y STia A 1 3227 T 82

(a) To measure spindle length / f&iga &Y @arg 7194 &

feg

(b) To prevent coolant leakage / &eie Rema A & forg

(c) To ensure proper tool holding and avoid tool

slippage / Tt ¢t gifcat gAfYa st ok g ot @ a4

& fag

(d) To improve tool path accuracy / & Url &t GiehdT

A & forg

Ans. c | Sol. : Weak drawbar force leads to loose tool

holding, causing vibration or tool fall. / &7 AR B &

T ST g1 FehdT ¢, oI shue a1 gt iR eht dren gt 81

Q44. How can loose slideway bolts affect machine

performance? | & T@3sa diee Af= HiY srfergar wt

& yvIfad &ed 82

(a) Improves tool life / gaT &Y 3 # IR

(b) Reduces power consumption / UTaR EUd &H T &

(c) Causes vibration and poor surface finish / &g+ 3R

ERIE g A1 30 ar @

(d) Enhances spindle RPM / f@get RPM SgTdT &

Ans. ¢ | Sol. : Loose bolts reduce rigidity, allowing

vibration during cuts and poor dimensional control. /

&t Tiee 7 6 FORAT Bl HH R I &, 9T &1 & ERE

U 3R @RIE fihfAer gidt 81

Q45. What could be the result of neglecting chip

conveyor maintenance in a CNC VMC? / afe CNC

VMC A A9 SR o1 Wavamg T8 fohar se at e

g gt 9ahdr 8?2

(a) Spindle torque increases / f&igd 2fd Fgar &

(b) Coolant leaks / &efe Radr s

(c) Chips accumulate and jam the conveyor system /

Ry 51 gl ha R REem A ST R 3a &

(d) Lubrication pressure drops |/ Tig &aTd &H &I STl &

Ans. c | Sol. : Blocked chip conveyors lead to overflow,

machine alarms, or forced shutdown. / 3/@%g T

FAR ¥ g iR 8 gond §, o asfte sramd ar s gt

Gahelt &1

Q46. Why is spindle warm-up cycle recommended

before daily operation in VMC? / VMC & &R dareq

¥ uget [Aise ard-arg arsfare Y fAwrRer ot Y st 82
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(a) To reduce noise / MR @l A @A & foig

(b) To calibrate tool offset / gaT Sithde hfcrsic et & forg
(c) To ensure thermal expansion is controlled before
load / i T uget aTdig fawR ot dfRa &= & foig

(d) To increase lubrication flow / @gd uatg SeM & foig
Ans. c | Sol. : Warm-up reduces thermal shock by
gradually bringing spindle to operating temperature.
| ard-37q s &t fR-R FaTer aTuHE deh AT ard
ZIcch hi A T g

Q47. What is the likely effect of improper
lubrication on VMC linear guideways? / VMC &
AR MEEd R srgfRa e &1 Swfdd wvma = gt
TehaT 82

(a) Smoother axis movement / TR gawc ¥& gidt &
(b) Reduced wear / forgra w811 &

(c) Increased friction and stick-slip motion / &¥oT 3k
(d) Higher spindle speed / f&iga Tt ag St &

Ans. c | Sol. : Poor lubrication increases metal-to-
metal contact, resulting in jerky and uneven axis
movement. |/ TR Tg UTd ¥ 9Tg U i Ferar g, oraa
QR ot T STechaR 3R S gt ST 8l

Q48. Which preventive measure helps avoid
coolant contamination in a VMC? / VMC # gele
Hquur & a9 & fAg si=-f Rares forar g gidt 8?2
(a) Using thinner coolant / TdeT geie IUANT AT

(b) Keeping coolant tank covered and regularly
filtered / Geie deh ot Eehare @ SR Fafia ®U & ftheex
heAT

(c) Reducing pump speed / 4 &t TIfd &H AT

(d) Adding more oil / 3ifdes e ST

Ans. b | Sol. : Covering the tank and filtering removes
dirt and avoids bacterial buildup in coolant. / ¢ @&t
Sehene 3R ftheer & @ Tiaft gz giefl § iR gele A daiiRan
EEEEGT

Q49. If axis movement is jerky during travel, what
maintenance issue might be the cause? / afe ofa@w
&Y nfar & sreds o W@ &, at ;ia-d 7 T guwy wRor gt
Yehdl 82

(a) Loose belts / &<t aee

(b) Damaged ball screws or insufficient lubrication /
&ifourea afeT g a1 St e

(c) Low spindle speed / &# f&iga fa

(d) Incorrect G-code / Tdd G-ahig

Ans. b | Sol. : Jerky axis motion is often due to
mechanical resistance or friction from damaged
guides or lack of lubrication. / TfeRr i gredher nfa
AR TR &IfdUed MES T Fg &l At ¥ g4 aret gifes e
& PR gId gl

Q50. What safety feature prevents machine
startup during maintenance? / #3349 & &= wf=
T g1 @ - gram fAdar At 82
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(a) Emergency light / STaTdehrei= dge

(b) Maintenance timer [ #&A9T TgHR

(c) Interlock system and lockout procedure / gezdiish
w3k dAfhamse ufshar

(d) Coolant drain / &l 37

Ans. c | Sol. : Interlocks and lockout tags prevent
accidental startup, protecting technicians from injury.
| $eiien 3R dATeraae &1 A @l 3ot # @i g1 & Aehat
& SR Tep-niTrT <Rl GRE ahxd 81

Q51. Which CNC axis generally moves vertically in
a VMC? / VMC # i< &1 CNC Ufas SimHdR o Sed
fRen A gean @2

(a) X-axis | TaT ufaRg

(b) Y-axis / ars g

(c) Z-axis | TS Tfrg

(d) A-axis / € gfeg

Ans. c | Sol. : In VMCs, the Z-axis moves up and down.
| VMC # Z-axis $UR 3R = &t 3R Ia1a1 81

Q52. Which of the following can cause a tool not to
clamp in the spindle? / 398 & &1 41 FRUT g TR

¢ faiza & Ferm =g gian?

(a) Low hydraulic pressure [ &H gIggifere card

(b) High RPM / 3if&res RPM

(c) Coolant overflow / Gefe 3teRT=lt

(d) Tool too short / sigd BieT ¢

Ans. a | Sol. : Inadequate hydraulic pressure fails to
activate clamping mechanism. / ST9aT gggifeid qama
FATRRT AhfASH ol Ifch g1 R TTaTl

Q53. Why should compressed air be filtered before
use in CNC? / CNC # 3uahT & ugat §difea arg &t
fheer =t fvar s =nfeg?

(a) To reduce spindle noise / f&igd TR &F A & g
(b) To remove moisture and particles / T+t 37 T
g @ ferg

(c) To increase air pressure [ & S o folg

(d) To clean the control panel / dglel B-cT St TTH e H
feg

Ans. b | Sol. : Moisture and dirt in air lines can
damage pneumatic components. / arg @1 # FHt 3R
Tieaft AR Teehl Y ThH Ugal Tehd! Bl

Q54. If lubrication alarm is triggered, what could
be the possible cause? / af? gfaheM et IR &
ST, At Svfad SRt /= g Gehdr 22

(a) Coolant tank full / geie & T 8

(b) Air filter clogged / TR fheez s &

(c) Low oil in lubrication system [ qfsichar Ried 7 da
L

(d) Servo motor failure / Tt MR el &

Ans. ¢ | Sol. : The lubrication system alarm activates
when oil drops below minimum level. / 5i& qfsrcher a1
AT AdH TR & A g1 S, af Srer afeha gt St g
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