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Workshop Practice T i : \

Course Objective:

The aim of this course is t0 develop an understanding of the basic concepts of manufacturing processes and
application of machines used in a mechanical workshop including pedestal grinding, hydraulic power saw.
horizontal bend machine, lathe and milling. |

Course OQutcomes: I
Upon successful completion of this course, students will be able to: ;
[CO1] Understand the basic concepts of manufacturing process. '
[CO2] Identify the cutting tools and their applications.

[CO3] Understand milling & lathe machine tool and associated machining operations
[CO4] Perform hole making operations like drilling, boring, reaming. |
| CO5] Perform grinding process and other super finish ing processes

e —

(o] Title | Content Osaiiisation] | NOS |
e Introduction of Introduction 10 primary manufacturing '
| \ manufacturing | Processes casting, fabrication, metal cutting, | |
' processes metal forming (cold/hot forming), forging, || l
| \ rolling, extrusion and drawing !
| SRS e e e e e 'l I.
|| 2 | Metal Cutting Bench-Vice types & uses, Vice clamp, | |
| Tools Hacksaw and blades, specifications, Files— CSC/N0456 ||
'- Specifications, description, materials, grades, V1.0 | |
ll cuts, File elements, uses, types of file, care CSC/ND4ST |l
l, and maintenance of files. V1.0 |
'| Power Saw, Bend Saw, Circular saw CNC
! . ¥ CSC/N0458
] machines for metal cutting Machining V1.0 1
|
\ CSC/NO0461 |
i. BT TR SRCIRESE = il = ST V1.0 '
| 3 1 ztroduction 10 lathe, Lathe parts, CSC/N0452
\lntroduction to classification  of lathe  machines, V1.0
| conventional specification of lathe, lathe accessories,
| jathe machine Lathe operations: - Plain and step turning, \
facing, parting off, taper turning, eccentric !
turning,  drilling, reaming,  boring, | '_
threading and knurling, form turning, [
TR inning. _ o 3 L) e S R |I
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[ntroduction to milling machine, types of 5

(.4

| [ntroduction to Milling machines, milling cutters, milling
'| conventional operations — face milling, 'ar.lgu‘lar milling,
|| milling machine form mil-lir'\.g', straddle 1'fnllmg and gang
| milling. dividing head and indexing types, Up
\ milling and down milling.

\| 5 Grinding and Types of grinding machines, Application and

use of pedestal grinder, General Dressing
tools used in grinding, wheel characteristics,
specifications, lapping, honing, factor
effecting selection of wheels. Loading,
glazing and trueing of grinding wheel.

| super finishing

\ processes

E8

Text Books:

. Workshop Technology by BS Raghuvanshi: Dhanpat Rai and Sons Delhi

.4 Elements of Workshop Technology by SK Choudhry and Hajra: Asia Publishing House

3. A Text Book of Production Engineering by PC Sharma; S Chand and Company Ltd. Delhi

4. A Text Book of Manufacturing Science and Technology by A Manna, Prentice Hall of India,
Delhi.

Reference Books:
| R.K.Jain and S.C. Gupta. Production Technology, A text book for Engineering students, Kanna
Publishers.
2. Workshop Technology: Hazra & Choudhary
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Course Objective: 1

Aim of this course is to make student gkilled to use lathe, milling and perform operation on lathe, milling
hydraulic power saw machine, horizontal bend saw machine, grinding machine and replacement of grinding
wheels/tool & equipmem‘s. \

Course Outcomes:

After completing this programme, participants will be able to: \I
[cot) perform various operation on lathe machine. \
[CO2) perform different operation on milling machine.

[CO3) Demonstrate the Dressing and Trueing process using grinding wheel.

[COA4] Use hydraulic power saw and horizontal bend saw.

R —

I'. S.No.iII Experiment m Qualification NOS il

' 1

2 —-~———___._.—-—-—'—'—'_/
1 \Marking out Lines, gripping suitably in vice jaw and
hacksawing as Per drawing.

' \
|I |

e ——

prepared a job using milling machine as per given drawing.

_ ? III
Prepare @ job using lathe machine as per given drawing. “ ' \ |

jbaNpeiRT

'll i cscmoash'\
\ 4 . i ; 3 i . Vo |

prepared a single point cutting tool using grinding machine. CSC/NOAST ||
R 1)
| 3 \ Fit a new grinding wheel 10 pedesta‘t grinding machine. CNC V1.0
'| = CSC/NO045% |
-—1Gn / _ - - s - Machining 1
¢ | Grinding of single point cutting tool usmng pedestal grinder. V1.0 \
._._,k_,ff._f——-_,ﬂf_ CSC/NO461| |
b Dressing and Trueing of grinding wheel. V1.0 |
\_ ~ | Marking out Lines, gripping suitably in vice jaws, CSC/NO452

V1.0 l,

\ 8 | packsawing t0 given dimensions.

9 |To demonstrate hydraulic power saw and cut @ work piece
1 using this machine.

i s g ot N LR - ST
| 10 | To demonstrate Horizontal Bend Saw and cut raw material
\ E"_S.’E]g this machine
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24UMEE31 Introduction to CNC Machine T
2

Course Objective:

Aim of this course is to develop an understanding of G and M Code, Part Programming, Work and Tool
length offset compensation of CNC machine.

Course Outcomes:

By the end of this course, the student will be able to:

CO1. Understand the basic concept of CNC machine & its part functions.
C02. Interpret the drawing & Analyze the coordinate.

CO3. Understand the CNC Coding system

COA4. Prepare the part programming for different operations

COS. Explore different types of control panel used in CNC machines.

| Unit ~ Title Content Hr. QuaﬁﬁcaﬁEq
| Introduction to Metal cutting, work materials, tool CNC

'| | materials, properties. Mechanics of cutting, Types of Machining ‘
[ . ok chips continues, discontinuous and chip withbuiltup| ;
I NIERGHTIR 0 | edges, Single point cutting tool and multi point
| Machining cutting tool, Tool nomenclature, Tool life and wear, !
| Factor effecting tool life ‘
' Conventional machining, History of CNC, need of |
l Gannaiitiol CNC, applications & advantage of CNC over !
| 2 CNl;‘ conventional machine, Different parts of CNC| 4 |
‘ g machine. |
- |
e b, Y e : | '
i Coordinate Based on motion type (point to poipt, contouring

| System, work system, m'amber of axes, Cf)ordlnate syste‘:m— ‘
| 3 s toal absolute, incremental, Coordinates calculation, 8 ‘
| holding work holding devices and tool holding device. .|
|4 | CNC Machine | Cutting speed, feed rate and depth of cut, spindle |
| parameter & speed and its calculation, Cycle time, Run time. |
| Control panel, Basics of Machine operating Panel and its function. | § '
| basic G and M | Basic G and M code |
| codes | |.
| = e e e e S T S ; |
| 5 Introduction to CNC Milling, various type of tools, 5
| : tool & work offsets, cutter radius compensation and |
| Basn;ls.l?_f CNC | wear compensation, coordinates for milling | 4 l
: illing ¢

operations.
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24UMEE32 Introduction to CNC Machine Lab oE ‘

Course Objective:
Aim of this course is to develop an understanding of the basic G and M Code, work, and Tool length offset
compensation and perform various types of operations on CNC simulator.

Course Outcomes:

After completing this programme, participants will be able to:

CO1. Understand the working of CNC simulator & its part functions.

CO2. Demonstrate Tool & Work offset for CNC Turning on CNC simulator.
CO3. Perform Tool & Work offset for CNC Milling on simulator

CO4. Perform Turing & Milling operations on CNC simulator.

COS5. Diagnose the CNC programs on CNC Simulator.

S Ne | ]

! S, No'l Experiment Hrs. Qualification NOS

-I P To understand Introduction of CNC —_\ |

\ 1 Machines and functions of its different ) ‘ t

‘ components. ‘ '

‘ "~ |"To understand the Simulator operating panel, \

‘ 2 Control Panel keys and their functions. 4 l l
= - To Set up the CNC simulator for operations 4 ‘ 1|
"4 | To understand the tool turret and different 2 CSC/NO456 |

‘ tool inserts in CNC simulator. | V1.0 |
= E CSC/N0457 |

5 To understand G & M code for preparation of 6 VAR

| FIEE CNC _ ,

| part program using simulator Mfachinit CSC/N0458 |

‘ R s, & V1.0 l

6 To familiarize with different Coordinate 4 CSC/N0461 ,

‘r | system V1.0 ]

' v To understand the absolute, incremental 4 CSC/N0452 |

l\ coordinates system, Coordinates calculation. V1.0

| 8 | To Perform Work offset & tool offset on 4 l

| CNC Turning simulator. ‘ i
\ 9 To make program for facing and turning in 14 | '1
B | .. Turning simulator. - '
10 To Perform Work offset & tool offset on 4
| ONC Milling simulator. _
11 To make program for facing and Contour 12 et
X s W " ¢ _
|| s3 . _lproﬁle in CNC milling simulator. . A Dear ENGT QW_J arefh
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24UMEE33 EDUCAD Lab

Course Objective:

Aim of this course is to understand and escalate the importance of basic concepts and principles of Engineering
Drawing. Enable the students with various concepts like dimensioning, conventions and standards rclated 1o
working drawings in order to become professionally efficient. Ability to read and interpret engineering
drawings created by others. Ability to draw orthographic projections

Course Outcomes:

After completing this programme, participants will be able to:

[CO1] Identify and use of different grades of pencils and other drafting instruments which are used in
engineering field.

[CO2] Utilize various types of lines used in engineering drawing,

[CO3] Construction of scales and diagonal scale, isometric scale, isometric projections and views.

[CO4] Generate isometric (3D) drawing from different 2D (orthographic) views/sketches.

[COS] Draw projections of point, lines, planes, solids, isometric projections and sections of solids including
cylinders, cones, prisms and pyramids using Mini-Dafter and CAD.

[CO6] Use AutoCAD or other drafting software for making fast engineering drawings and even animating the
assembly drawings. i

mit|  Titl t Hr.| No of S5 i ,
Unit Title Content 00 Qualification NOS
& =5 sheets i o
04
Definition of Engineering Drawing,
Introduction to various drawing
instruments-materials, layout and
drawing sheets and drawing boards,
pencil grades.
Different types of lines as per BIS CSC/NO456
Introduction | Specifications, - vertical, horizontal CNC AARY
incli ' il Interpret
1 ta and inclined lines. 10 Mackitise erpre
T Engineering
“MBINEETME | principles of dimensioning: Types, Drawings(turning)
Drawing elements, placing, different methods
. Different geometrical figures such
as —triangles, rectangles, circles,
ellipses, parabola, hexagonal and
pentagon. g
Definition and classification of
24 lettering, different strokes used. . Deapg L
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Scales,
| Common
| Symbols and
\ conventions

' Orthographic
. Projection

\

|

|

\l Sectional and
ll Isometric
'|| Views

\

|

IIl g g_ ‘_\_____’__

B

I: |

II

|

]I

| Graphics

'| using CAD

Scales-their needs and importance,
types  of scales, Representative
Fraction (R.F.) and length of scale.
Construction of Plain and diagonal
scale.

Material conventions, general
symbols used in
mechanicalfproduction drawings
Electrical  fitting symbols for
domestic interior installations
Safety symbols used in engineering
works

Basic orthographic projections such
as:

- Projections of points in different
quadrants

- Projection of line (1st angle and
3rd angle)

- Line parallel to both planes

- Line perpendicular to any one of
the principal plane

_ Line inclined to any one of the
principal plane and parallel to other
- Projection of Solid-Cube, Cuboid,
Cone, Prism, pyramid

_Three Views of orthographic
projections of different objects (At
least one sheet
in 3rd angle)

Identifications of

Meaning, need of computer
graphics, CAD, screen structure and
toolbars 1n AutoCAD, coordinate
system, Drawing Limits, Units.
LINE command, coordinates-
Absolute, incremental, polar.
POLYLINE, CIRCLE (3P,2P,
TTR), ARC, ELLIPSE

Different geometrical commands
for making figure e.g. triangle,

(ot
?R-f;LPdJ
] C,F b M

surfaces,
[mportance and salient features of
sectioning of objects.
Description of full section and half
gection view.
Fundamental of isometric
projections and isometric scale,
[sometric Views of different objects-

20




rectangle, hexagon, pentagon,
parabola.

Editing Commands-Scale, erase,
copy, stretch, lengthen and explode.
Use of SNAP, GRID and ORTHO
mode for selection of points
quickly. Use of these modes while
picking points in LINE, CIRCLE,
PLINE, ARC, ELLIPSE etc
commands.

! - Drawing projections of lines and
solids.

- Drawing orthographic projections
of different objects (at least 2
sheets)

- AutoCAD for the isometric views.
[Making single computer sheet
showing all the three views and an
isometric (in single split screen
view) of any object showing
understanding of use of AutoCAD
in making isometric views — at least
| sheet]

i Draw the various Electrical circuit
'. and panel layout using CAD
software.

Text Books:
1. A Text Book of Engineering Drawing by Surjit Singh; Dhanpat Rai & Co., Delhi
2. Engineering Drawing by PS Gill; SK Kataria & Sons, New Delhi
3. Elementary Engineering Drawing in First Angle Projection by ND Bhatt; Charotar. Publishing House
Pvt. Ltd., Anand
4. Engineering Drawing | & I1 by JS Layall; Eagle Parkashan, Jalandhar
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24UMEE34

Measurement & Metrology

N EUE 2

Course Objective:

This course aims to equip students with essential skills and knowledge in measurement and metrology.
focusing on practical applications and theoretical understanding.

Cours

e Outcomes:

Upon successful completion of this course, students will be able to:

[CO1] Understand about measurement systems and their components
[CO2] Utilize various measuring instruments for mechanical measurement.
[CO3| Apply calibration techniques of measuring instruments.

[CO4] Understand the basic dimensional and statistical concepts of metrology.

[COS5] Implement GD&T Principles at shop floor for inspectional accuracy of the job.

Unit Title Content Hr | Qualificati NOS
; ' on
[ 1 Introduction |Aim, Definition of measurement and metrology, | 8 CNC | CSC/N0461
; to types, related terminologies, accuracy and Machining | Performing
| Measurement |Precision, methods of measurements, units of metrology
measurement, Concept of error, sources of error, and
Measurement standards, calibration of measuring inspection on
instruments the workpiece ‘
i 2. Measuring | Common measuring instruments/gauges- Vernier | 6
| Instruments | calliper, micrometre, dial gauge, height gauge,
spirit level, slip gauges, surface plate, ring, plug,
feeler, thread, radius gauges, Bevel protractor, Sine
bar, angle Gauges, Comparators, their types,
relative merits and limitation.
3 Linear and | Gear teeth measurement, Screw thread| 6
Angular measurement, Fasteners, Taper & Radius
measurement | Mmeasurement  using different  measuring
g instruments.
applications
4 Limits, Fit and Tolerances: Definitions; Tolerance | 5
Limits, Fit | zone and grades, Hole
I_ ' and and shaft system, Geometric tolerances, Tylor’s
Tolerance | Principle of gauging, Design of
tolerances for various applications; Tolerance
T analysis in manufacturing and assembly
| 5 Introduction to GD&T parameters- such as
GD&T straightness, flatness, parallelism, cylindricity etc.
Surface finish/surface roughness.

£ ‘1""“
90 5o o
Pt Bigmm




Text Book:
® Engineering Metrology, R.K. Jain, Khanna Publishers, Delhi, 2009,
¢ Bewoor &amp; Kulkarni, “Metrology & amp; Measurement” Tata McGraw Hill, 2009.
¢ D.James, and S, Meadow, “Geometric Dimensioning and Tolerancing”, Marcel Dekker, 1995

Reference Books:
¢ [Engineering Metrology, Gupta I.C., Dhanpat Rai Publications.
* Engineering Metrology and Measurements, N.V.Raghavendra and L.Krishnamurthy, Oxford
University Press.

* Metrology and Measureemnt, Anand K Bewoor and Vinay A Kulkarni, McG
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24UMEE35 Measurement & Metrology

Lab

L | Rde C ‘

Course Objective:

This course is designed to provide students with hands-on experience of measuring instruments/gauges used
in engineering and manufacturing.

Course OQutcomes:

After completing this programme, participants will be able to:
[CO1] Understand various linear and angular measuring instruments.

[CO2] Demonstrate dimensional measurement with linear and angular measu

[CO3] Perform Thread ring gauge, Pitch gauge, screw gauge and bevel protector.
[CO4] Demonstrate and use of Feeler gauge, snap gauge, ring gauge, plug gauge, sine bar and slip gauges
[CO5] Perform measurement of gear thread, screw teeth and fastener.

ring instruments.

| S.No.‘ Experiment Hrs. | Qualification NOS |
' 1 | To determine least count of different instruments such as 8 T ‘
TP | Vernier caliper, micrometer, dial gauge, height gauge etc. !
| 2 | To demonstrate dimensipnal measurement of given
'i specimen using linear Measuring Instruments (Vernier 4
i calipers, scale, measuring tape, micro-meter, height gauge
l etc.) Sk
| @3 'l'_(-mmi:qu:ct different parameters of a given job using
:| instruments/gauges. (Thread ring gauge, Pitch gauge, 6
i screw gauge, bevel protector etc)
2 %0 demonstrate the working of various gauges used in _ CSC’(NO?‘E’I
| industry for inline inspection such as Feeler gauge, snap < CNC Perfpnnmg
| gauge, ring gauge, plug gauge, Slip gauges and other Machining rpetrology and
B e M wisinpsoe
| § | To measure angle of a given specimen using combination 8
sets and Sine bars. =t AT
6 ‘ To perform spindle alignment test on lathe using dial g
gauge. s - v N 5L 1k AT
1 To ﬁcrform spindle alignment test on milling.
s ®
' i To_cligc-k and demonstrate inspection of Outer Diameter
| 8 | and Internal Diameters of given components 6 :
| = : L
C : 0 eﬁ“gﬁq\;\%'
Im & i\ 19
il N EINESH Chairperson
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Course Outcomes:

By the end of this course, the student will be able to:

COL. Understand Control Panel Functions

CO2. Interpret the drawing & Analyze the coordinate.

CO3. Create and Execute CNC Programs for different operations.
COA4. Understand of basic tools required for CNC operations.

| Unit I;_T{tﬁ Content Hr.| Qualification
! Control Panel keys & their functions, feed handle, CNC [
‘ { Introdiiétion to feed override, spindle speed override, mode 4 Machining

function, MDI, Spindle (CW) & (CCW) Rotation !'
directions, Machine zero position, work zero-point. |

. Introduction to all G codes and M codes and their
| Introduction to functions., work/tool offset, Tool nose radius

| 2 G codes and M | compensation left/right, Tool orientation, Tool 4 |
i codes cutting direction, Tool number position. |

. control Panel

} b b

Starting the CNC machine, steps of creating a
;' ! CNC program, create manual program for CNC through
-! 3 programming coorc'iinates for var_ious op.)er.ations like' Facing, OD | 8

Turning, taper turning, Drilling, Grooving, etc.

| " Introduction to canned cycle. Steps of creating a
‘ program using canned cycle, create canned cycle
_- CNC Turning | program for CNC through coordinates for various
| Operations operations like Facing, OD Turning, ID turning,
‘ taper turning, radius, chamfer, Drilling, Grooving,
etc. =5
} G Introduction to CNC milling operations, G and M
codes, Programming for milling operations such as:
CNC Milling Facing, contour/profile cutting, drilling & tapping | 4
| Operations

| elc. ! r
f Lt ol
Text Books:

Dea !
¢ CNC Machines by By B. S. Pabla, M. Adithan( First Edition), New ﬁé)ﬂlﬁg agl&gy@b L
e Tilak Raj, “CNC Technology & Programming”, Dhanpat Rai publishing Comﬁ%?f(ﬂ%) gﬁm' Ur"!L i

Delhi, ; : . C S
.
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24UMEE37

CNC Programming & Machining lab

Course Objective:

This

course is designed to provide students with a thorough understanding and hands-on experience in CNC

machining, focusing on both turning and milling operations.

Course Outcomes:
After completing this programme, participants will be able to:

CO1. Demonstrate the CNC part programming for different operations
CO2. Understand Geometry and different Offsets in CNC machines
CO3. Perform Tool and Work Offsets in CNC Turning & Milling 1
CO4. Operate different control panels. i
CO5. Demonstrate CNC Turning & Milling Operations on CNC machines. i
12:, Experiment Hrs. g::hﬁca NOS ‘l
To understand the method of making Geometry and wear offsets in |
1 | CNC Machine. 2 ‘
5| b0 Perform tool offset and work offset in CNC Turning. ) ‘
3 | To operate the Machine operating panel, Control Panel keys and 4
| their functions. St
4 | To operate different G & M code in CNC turning machine. 4 Programming
5 | To test and prove the program on the CNC Machine and to make a 6 (turning)
program of facing and OD Turning. (CSC/N0458)
6 |To carry out turning operations by using turning cycles and 8 Setting and
execution of an OD Step Turning operation on CNC Lathe CNC | operating CNC||
| machine. Machining lathes '
7 | To carry out OD turning operations using CNC Part programming 8 (CSC/N0452) ||
with canned cycle (G71 & G70) and execution of an operation on Finalize and ||
| CNC Lathe machine. deliver work
8 |To carry out external grooving operation using CNC Part 8 pieces
programming and execution of an operation on CNC Lathe (CSC/NO453) |
machine :
9 | To Perform the work & tool offsets on CNC Milling Machine 2 '
10 | To perform facing Operation on CNC Milling Machine 4
11 | To perform drilling Operation on CNC Milling Machine 4
12 | To perform Pocket/contour profile operation on CNC Milling 4 l
| Machine ¢ i
13 | To perform Tapping Operation on CNC Milling Machine 4 |

g
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Industrial Best Practices

Course Objective:

To provide comprehensive knowledge and skills in o
fire prevention, health considerations, and mainten

efficiency in the workplace.

Course Outcomes:
By the end of this course, the student will be able to:

COI: Identify hazards in the workp
CO2: Control unsafe or unhealthy
CO3: Analyse the potential safet

Health and Safety Regulations as well as supported legislation.

CO4: Understand the role of health and safet
managers, supervisors.

COS5: Implement Time Based Maintenance (TBM) schedules and Failure Based Maintenance (FBM).

Unit|  Title

(&}

ccupational hazards, ergonomic principles, electrical safety,
ance schedules in industrial settings, ensuring safety and

lace that pose a danger or threat to their safety or health, or that of others.
hazards and propose methods to eliminate the hazard.
y or health hazard both verbally and in writing, citing the occupational

y in the workplace pertaining to the responsibilities of workers.

:

Content Hr. | Qualifica
tion o
Safety, History and development, National Safety Policy. ‘
; Occupational safety and Health Act (OSHA), Occupational '
Occupational Health and Safety administration - Laws governing OSHA
e bion and right to know. Accident — causation, investigation, 5
Control ; S 3 : S
Priucinles tnvestlgiat?on plal.‘l, Me_thods' of a(':qul.rmg accident facts,
Supervisory role in accident investigation
g Ergonom}cs Task analysis, Preventing Ergonomic Hazards,
Work space Envelops, Visual Ergonomics, Ergonomic
Ergonomics | Standards, Ergonomic Programs. Hazard cognition and CNC
at Work Analysis, Human Error Analysis - Fault Tree Analysis — |5 Machining
Place Emergency Response - Decision for action — purpose and
considerations |
Electrical PPE, first aid such as inucases of bleeding, burns,
Flectrical choking, electric shock, bandaging procedures.
Safety, Fire | Fire Triangle, Fire Development and its severity, Effect of
Prev;.ntion Enclosures, early detection of Fire, Classification of fire 6
and and Fire Extinguishers.
Protection | Detailed concept of 5S and safety used in Industries
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Health

Considerati
ons at
Work Place

Types of diseases and their spread, Health Emergency.
Personal 'Protective Equipment (PPE) — types and
advantages, effects of exposure and treatment for
engineering industries, municipal solid waste. Environment
management plans (EMP) for safety and sustainability.

Introduction
to
Maintenance
and
Maintenance
schedules:

Maintenance Concepts, functions and objectives of
maintenance, method of maintenance, Failure Based
Maintenance (FBM), Contractual Maintenance, Reliability
Centered Maintenance (RCM), Time Based Maintenance
(TBM), Condition Based Monitoring (CBM) or Dynamic
Predictive Maintenance (DPM), Total Productive
Maintenance (TPM)

Maintenance scheduling and its importance, scheduling
procedure for Break down maintenance and Preventive
maintenance '

Text Books:

1. Goetsch D. L.,(1999),
Prentice Hall.

Managers”,

“Occupational Safety and Health for Technologists, Engineers and

2. Heinrich H.W.,(2007),“Industrial Accident Prevention A Scientific Approach”, McGraw-Hill Book '

Company National Safety Council and Associate (Data) Publishers Pvt. Ltd., (1991),

3. “Industrial Safety and Pollution Control Handbook.

References

I.  CollingD.A.,(1990),“IndustrialSafetyManagementand Technology”,PrenticeHall,New Delhi,
2. Della D.E., and Giustina, (1996), “Safety and Environmental Management™,

Reinhold International Thomson Publishing Inc.
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24UMEE39 Industrial Best Practices Lab

Course Objective:

Equip

ncluding personal protective equipment, accident preventi
protocols, and conduct hazard identifi

students with the knowledge and skills to identify, implement, and maintain effective safety measures, |

Course Outcomes:
After completion of this course Students will be able to

CO1: Demonstrate the correct usage of various personal protective equipment (PPE) used in different industrial

settings, ensuring an understanding of their importance in maintaining personal safety.

CO2: Analyze common types of accidents in industrial environments, understand their causes, and suggest

preventive measures to enhance workplace safety.
CO3: Identify various types of first aid techniques and their appropriate applications in industrial scenarios.

cnabling them to respond effectively to workplace injuries and emergencies.

on, first aid, electrical, mechanical, and work safety |
cation and risk assessments in industrial settings. '

CO4: Understand the principles of electrical safety, identify potential electrical hazards, and implement l
appropriate safety measures to prevent electrical accidents in industrial settings.

COs:

[dentify mechanical hazards and apply safety protocols and protective measures to minimize risks

associated with mechanical equipment and operations in the industry

Ao, Experiment Hrs. Qualiﬁcation' NOS
T [dentification and knowledge of different types of personal T
1 protective equipment used in Industry. 6
2 | To determine different type of accident, occur in industry. 6
3 | To determine different types of first aid used in industry. 6
4 | To determine different types of electrical safety used in 6
| [ndustry. |
4 | To determine different types of mechanical safety used in 6 CNC i
I Induitry._' el = Machining
6 To determine different types of work safety used in Industry. 6
7 | To determine HIRA (Hazard identification and risk ;s‘sessmcnt) 6
in industry. i
& T develop the check-sheet for a particular example input 6 A
parameter, output parameter and its impact.
9 Organize a workspace following the 5S methodology (Sort, Set 6

in Order, Shine, Standardize, Sustain) and measure
improvements in efficiency.

FBINQS", cnavtt “S;E.T\
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24UMEE40 ~ Skill Practice-1

Course Objective:

This course is designed to provide students with hands-on experience in industrial component design and
machining as per given drawing and tolerances.

Course OQutcomes:

After completing this programme, participants will be able to:

[CO1] Create Industrial Component Drawings.

[CO2] Demonstrate Machining of different components on CNC Turning & Milling.
[CO3] Set-up the process flow for manufacture the part.

\r_S'NO' Experiment ﬂ Qualification NOS

1
\ Prepare the industrial component drawing in |
\ AutoCAD, including 2D views (with all necessary
| | perspectives, dimensions, and tolerances) and a 3D
'| | rendering.
| 2 | Preparing machined components (as per the
drawing) on CNC Turning of given quality

standards which are free from false tool cuts, burrs Performing
and sha edges, conforming to eneral |
dimensionrsl E}Erince +/-0.1mm : : CNC Machining met;zkliog)’
3 | Preparing machined components (as per the | inspection on
| | drawing) on VMC of given quality standards the
| which are free from false tool cuts, burrs and sharp workpiece
‘ cdges, conforming to general dimensional

| tolerance +/-0.1mm

the drawing) on CNC Turning of given quality
| standards which are free from false tool cuts, burrs 15
and sharp edges, conforming to general
dimer_;iipllal tolerance +/-0. lmm.

E - —_Preparing male & female part for assembly (as per
l
l

Text Books:
« CNC Machines by By B. S. Pabla, M. Adithan( First Edition), New Age lntemationa_d (P) Ltd
o Tilak Raj, “CNC Technology & Programming”, Dhanpat Rai publishing Company (P) Itd.. N

Delhi.
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Course Title pplicd dmmiﬂry Course No., | JAUCHMO1 Tf-h_cory} -

24UCHMO2 (Lab)
Specinlization [Basic Sciences Structure (LTP) 2 0 [ ]
Ofered for UG (Vocational Courscs) Siatus Core ¥V | Elective
F y - g I

aculty SFASH Type New ¥ Madification
e To ke offect | 2024-2025
e from

Submission Date of approvalby  |23-07-2024
date BoS
C“‘_lmc_ The aim of this course is to imparl knowledge about the numerous malerials used in
Objective: fabricating and manufacturing devices for the comfort of life. The selection,

characterization and suitability assessment of natural raw malterials essentially

requires principles and concepts of Applicd Chemistry. Technology is being

increasingly based on the electronic, alomic and molecular level modifications.

Course By the end of this course, the student will be able to:

CO1: Understand and analysc microscopic chemistry in terms of atomic and
molecular orbitals and intermolecular forces

CO2: Rationalize periodic properties such as ionization potential,
electronegativity, oxidation states and electron affinity.

CO3: Understand the classification and general properties of engineering
materials such as metal, alloys, glasses, cement, refractory and
composite materials using knowledge of chemical bonding.

CO4: Understand and assess the suitability of water source for domestic and
industrial application, effluents and minimize water pollution.
Understand corrosion and develop economical prevention technique.

COS5: Choose fuel and polymers suitable for economical industrial processing
to obtain eco- friendly finished products. List major chemical reactions

that are used in the synthesis of molecules.
Unit:1 Chemistry in ancient India and Structure of Atom

Quicome:

Contents  of
the course

a) Chemistry in ancient India: Historical evidences of Chemistry, a brief
introduction to ancient texts in Chemistry (Rasayan Shastra). Maharishi
Kanad's concept of Atoms, Metals and metal working Technology

(Copper, Gold, Zinc, [ron & Steel).
Structure of Atom: Rutherford model of atom, Bohr's atomic model,
quaptum numbers ond theit significance, de-Broglie equation and

Heisenberg uncertainty principle, de-Broglie concepts of dual nature,
Heisenberg uncertainty principle and some basic numerical, clectronic

configuration,

b)

Unit-2 Perlodic Properties & Chomienl Bonding

V\g?;/

WA



|
|

Periodic law, periodic mble and division of elements into s, p, d and  blocks
intraduction to praperiies like atomic radii and volume, ionic radii, ionization
energy and electron aflinity and their periodicity. )

lonie, covalent and coordinate bond and their properties, Metallic bonding
(electron cloud model) and properties (like texture, conductance, luster
ductility and malleability). |

Unit-3 Water Chemistry and Corrosion
Impuritics in waler, methods of removal by filtration using sand beds,

hardness of water, its lypes, causes and removal, disadvantages of hard
water, importance of pH value in water usage.

Corrosion: Introduction to corrosion, mechanism of corrosion, Factors
affecting to corrosion, methods of prevention of corrosion.

Unit-4 Fuel and their Classification

Definition. characteristics, classification, Calorific value, preparation,
composition, propertics, and uses-producer gas, water gas, LPG, CNG and
oil gas. Petroleum and brief idea of refining into various fractions and their
characteristics and uses. Calorific value of fuel.

Unit-5 Industrial important materials
Polymers: Introduction and classification of polymer. Preparation, properties

and uses of Polythene, P.V.C, Nylon, natural and synthetic rubber and

phenol-formaldehydc resin and its application in industry.
Brief introduction and application of Fertilizer, Glass, Cements, Re fractories.

|
‘iT exthook
|

1. Engineering Chemistry-1 concept and application by Jit Chakraborty.
Asimesh Dutta Gupta, Ravikanth Kamlekar

2. Dharampal, The Beautiful Tree: Indian Indigenous Education in the
Eighteenth Century, Dharampal Classics Serics, Rashtrotthana Sahitya.
Bengaluru, 2021.

3. D. M. Bose, S. N. Sen and B. V. Subbarayappa, Eds.. A Concise
History ol Science in India, 2nd Ed., Universitics Press, Hyderabad.

2010,

4. Dharampal, Indian
Some Conlemporiry Furopean Accounts,
Rashtrotthana Sahitya, Bengalury, 2021
Chemisiry, Satyaprakash, Khanna Publishing House

s,

6. Understanding Chemistry, CN.R Ruo | .

7, Chemisiry in fngincering & Tech., Vol. 1& 11, Rajaram, Kuriacose
(TMI1)

#. Enginee

9, EnginccringChcmi

Science nnd Technology in the Eighteenth Century:
Dharampal Classics Series,

ring Chemistry, ghashi Chawla (Dhanpat Rai and co.)
stry, PC. Juin, Monica Jain (Dhanpat Rai& Co.)

,, ML

M




10. Engincering chemistry, 5.8 Dara (S.Chand & co.) |

References I. A text book of Engincering Chemistry by M. Thirumala Chary, E.
Laxminarayana and K. Shashikala.
2. Spectroscopy (Vol-4) by K.L. Kapoor
3. Hydrogen - A fuel for Automatic Engines, Prashukumar G P, ISTE
4, Dr. G H. Hugar and Prof A. N. Pathak, Applied Chemistry Laboratory
Practices, Vol. I and Vol. II, NITTTR, Chandigarh, Publications, 2013-
14,
5. Agnihotri, Rajesh, Chemistry for Engineers, Wiley India Pvi.Lid,
2014,
6. Jain & Jain, Engineering Chemistry, Dhanpat Rai and Sons; New
Delhi, 2015.
Laboratory List of Experiments
Content 1. To determine the viscosity and relative viscosity of given sample by

2.

3.

_Detection of metal iron in the rust (solution of rust in concentrated HCI

. Synthesis of a polymer Urea Formaldehyde resin/Phenol Formaldehyde

. Determination of surface tension.
_Determination of residual chloride content of water
_ Estimation of Dissolved Oxygen, Dissolved Carbon Dioxide.

Note: Minimum 6-8 Experiments to be performed

using Ostwald's Viscometer.
Volumetric estimation of total hardness of given water sample using

standard EDTA solution.
Estimation of total alkalinity of water volumetrically.
To calculate Biochemical Oxygen Demand (BOD) of the given water

sample.
To calculate Total Dissolved Solids (TDS) present in the given walcr

sample.
To determine the inorganic nitrogen (Nitrate Nitrogen) in the given

water sample,
To calculate the Total Kjeldahl Nitrogen in the given water sample.
Proximate analysis of coal: Gravimelric estimation of moisture in given

coal sample.
Determine the pH of given sample using pH meter
Determination of calorific value of solid or liquid fuel using bomb

calorimeter.

may be given).
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tourse Code: 24UENGO] Uy

Objective:
55

10 train students to enha

pr ictical conduct of this 'l‘hﬁ

« lechnigues ofbusiness com

Learning Outcomes: Afler completin
Students would be able @B |
dimensions of communication

Students would be able tom
‘hcorporating the ethics afw
Students wouyld develop con
Multicultural world,

Students would be able to m val
various types of mmuaécam
Sz uu‘en[s would develop intery

this course, the learns will be able o

the nature, Structure, types
- --tham in cummmicantm

4 platforms for n&mﬁtmg. ;
r i e
;' Units , ; | Topic i |
| Meaning, Process and Types of Commun m;l Wp{es of |
' i Eﬁm Cmmlumcauun Process and lypc‘: of hswmng. deterrents
Basics of o Focess, essentials of good listening,

[
fl Communication
[
|

]
f Presentation Skills
[ unication in a Q?WM mméw
I i anding cultural dwefsny anei dwclopmg
Multicultural World tency and  inter-culturg Usiness
[ and Communication Barriers o @msa-cuhuw?

. m and sw:es o overcome them,
-.h_ dechanics of writing, report writing, agendn and minutes; business
f v mesmmmec business lewter format, style of lewer arrangement,
Written \ tymﬁm& electronic mail; Resume Writing
Communication |

v
- Communication in
| Practice

Views- types of interviews, process of
group discussion; effectf% wgya of

o H}}Ws ""i-’jf'._. gl
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. Bovee, C., & Thill m,wmn,
2016.

+  Lata, Pushp, and Sanjay Kumar . Communication Skills. 2+¢ ed. New Delhi: OUP, 2019.

Lehman, C. M., Dufrer D. D., and Sinha, M. BCOM: The South Asian Perspeciive vu Bustig:
Communication. New Delhi: Cengage Learning, 2016

. Monippally, Matthukutty, M. Business Communication; From Principles to Practice. New
Dethi: McGraw mam 2018.

‘ Mukerjcc, H. 8 ss Communication: Connecting al ¥

McGraw-Hill Comg .
«  Post, Emily. The Etiguette Advantage in Businesy. New York: Collins, 2005
+  Ramesh, mmwmwmmm The Ace of Soft Skills: :
and Etiguette for Success. Noida: Pearson, 2%9
Sandra, M. O. Handbook of
Applied New Delhi: Ro
Sinha, K. K. Taxmann’s Business Cmmmwrfon.@m Revised ed. New Delhi: Taxmann's Fub
2018,
Taylor, Grant. Englist
Lid., 2017.

Q@Wﬁm Practice. Indian ed. Chennai; MeGraw Hill Education | Pvi

By an
\/zy/ 3/




10

()bm.tive This course s designed 1o strengthen the communication abilities of the leamers

by prov |cimg them hands-on practice

Learning Out comes: After
') Demonstrate knowl
COMIMUIHCation

dleting this course, the learns will beabk&e
e and untfersmndmg of a range of professional

2) Perform effectively in divwsé professional and public communication situations |ike

interviews and

Details

2) LwtcmrmSkﬂis
3) Resume Writi

4) Mock Interviews
51 Group Discussion
0) Presentation Skills
7) Negotiation Skills
8) Email Writing

9) Public Speaking
10) Extempore Speech

Note: The teacher a&gmmy the role of the facilitator and allow m max
time to practice these activities, The focus should be yrﬁy on helping the I
overcome the LSWR barrier m wdually move mwnrdi ring

the learners use them in profess

egotiations, drafting emails and reésume ete.
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Course Code; 24UENGO3

Learning Outcomes:

ra

o el

i Learners will be able to use soft skills effectively.
Lesmers will demonstrate a prof

Soft Skills- Introduction to soft skills, Aspects
and importance of soft skills.

!

Personality Development: Types of personahty:

SWOT Analysis, Goal Setiing

Types of Behavior,
Emotional Intetligence,
Time Management,
Decision Making
Critical Thinking

oooﬁd'ﬁbo-wdé&o

Interview- T

i =-=-'-..s:se:. 5. and Proces

Research about Industry and
Mapping of Job Competencies with Persons!
Skalls

 Interpersonal *  Workplace communication
Skills * Active listening,
* Positive Attitude
* Negotiation Ski_l_i?f 2

14




Bovee, C., & m @‘@gm Rai
Pearson, 2016. t

Monippally, Matthukutty,

NewDelhi: Mcﬁfaw H%& wa@.. 2018
Mukerjee, H. S. Business Communication: Connecting at Workplace. New-Delhi: Oxford
University Press, 2012.
Mm:;phy, H.A,H _H.W., and Thomas, J.P. Effective Business Communication.
Post, E.mil‘y The E stage in Business. New York: Collins, 2005

Ramesh, Gopaiasmaf %d Mahadevan Ramesh. The Ace of Sofi W
Communication emé EM ﬁw Suecess. Noida: Pm 2@4’9 | =

fa v%m‘,

Education Pvi. m mg?




Course Code:

Course Objective: This ¢
learners by providing them

Learning Outcomes: Afier completing this course, the learns will be able to
\) Demonstrate knowledge and understanding of a range of mf@ssmnal or pul

2) Perform effecn\e@w

ional and public communication s:tuauems |
interviews and neg

3 éraﬂmg cis and resume etc.

Details:

I Role Play in Business A ffairs
Group Discussion

o8

E..AJ

Resume writing .
Listening Skills '
Telephone etiquettes
Team building

7. Presentation skills :
5. SWOT |
5. Goal Setting

o A

16

blic

ke

Note: mewmwwymme@m-
time to practice these T

overcome the LSWR barr
the learners use them in profi

| __.wmm
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Course Tigle Yoga ang Health Skijjs.

Course Cregijt: 02 (2-0-0) Course Code: 24Dy 15,
Max. Mars: 100301+ ¢y,
Objectives

* To enable the Student to haye kmwlcdge of Yoga.
* To possess ¢motional stability.
* To attain higher jeve] of consciousness,

¥ Ex-ﬁiai’ﬁiﬂg the importa
4 Apply kmw Yoga asana for mental, physical and social well being.
5: Understangd the need of mediation technigues 1o practice it on daily basis.

e

:Alrﬂ atd
of Yoga

REFE RENCE BOoOKks

I Swami Kuvalyanandg. Asana, Kai".ﬂimahama. Lonavia, 1993

2 Swamy; Satysnandg Saraswa: As Yama. Bandha, Mudra, Bihg, School of Yoga, Munger.

,bamvmddi. LV. & others: YQGMA: A Comprehensiye description about Yogasang, MDN]|
il

4 i.iasavamddi. LV. & others: Yogic Sukshms

2006 '
Y, New Deih;,
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- -thmm?%wmm /llabus. This question should

2 The first ( 1st) questic
objective, single line s&m or short answer type qmmwml ! _ m

|

f i Apart from quman I h is compulsory. rest of the paper shall consist of § units as
f _

l

|

_each, However, the student chal

sub-parts / subﬁmlwm.
4 Each Unit shall: MW&MM@W of 8. :
¢ The questions are to be &?md'im'pmg in vﬁw&w learning ou
stwdard / Ie»ef ﬂf lﬂw ; {

The aim of this subject is mMc the students with the basic concepts o
properties of fluid, laser and fibre optics, Nanoscience etc.

Course Outcomes:
After completing this subject, student should be abie to:

COl. Learn about Indian re system ]

CO2. Understand about nl‘mamrmd thermal physics with examples.

CO3 To explain the fund s of LASER and its applications.

C0O4. To learn the bwies optics and their applications.

COS. To explain fundamente ‘photo conductivity, Nanoscience along with their practical
applications :

UNIT LIk

Indian Knowledge System
Physics in Vedas, Atomic theory Bhagavad-Gua, Indian invention of atomic theory, History 1“

Eleciricity: From Ancient times to the Modern times, Mahanshi Augustaya, History of light, Sound in
Vedic Science, Indian m ﬁFWW% Acharya Kanada (Laws afmol:m}. Aryabhatta, SurC. V|
Ambaial Sarabhai.
Unit-I1
Properties of Matter and Thermal Physics: Definition and types of siress and strain, Hooke's law,
Fluid properties - denmygw weight, Specific gravity, Surface tension, Viscosi
atmospheric pressure, gauge pressure, absolulc pressure, Rawa%’sm buom Introduction to
laminar and turbulent flow. M of heat transfer- thermal conductivi

Oge

er the

« B



UNIT I
Quantum Physics: I
Plank's hypothesis,
Broglic hypothesis -
velocity, E

Unit-IV

E.Ieesmnme Theor

fielg|d

Nawmateﬂ&ls, types GW 1
dimensional, 1-dimensiol '
Characterization of nanomate
microscopes).

Textbook G iy e
. David Gﬂfﬁihs, '-=-~"- : lectrody \amics

" Shotnell K. Thsaintin tetbecsion i Moer Tipaies: 4%
Avadhanulu M.N. m&PG mmgs:' A Text Book of Eww%m Edition, S.

Chand S : : :
7. H K Malik and A K Singh, Engincering Physics, 2nd Edition, McGraw Hill Education (India)

Pvt Ltd.

:’-"f‘.“w.wh-




I. Ableto perform
2. Ablie 10 determin

—

=
.

! To determine f

letion of the course, Students will be able (o

s ofmwa@mdmmémw
_ mmmumgﬂwkes
theorem,

ing using Hooke's law

2. To determine the Mom t of Inertia using a Flywhee].

¥ Solar Cell: To study the VI Charactcris )
9. Light emitting diode: Plot V-1 and p.] edwmmmwﬂm emitting diode.

0. Photoeleetric effect: To do

he work function of a given material.

I'1. LASER: To study smeau of LASER sources.

12. Optical fibre: To determine

| e |
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| Course Title Environmental Science Course Coi
Specialization Value Added Course/” B SUEVI0!
Audit Course | Structuee (Lirp) 5 s 18
Offered for f
aniltc‘ = e i Core V' ot
! _— odification
Hours 30 Marks Internal 30
 Presrequisite Nil s External 70
I i
[ Submisiondets R li):;lﬂk: cffect from 2024-2025
¢ ol approval by BoS§ 23-07-2024
Course g - Y Bo 07-2024
I Objective 1;0 dcv:‘:lop foundalnon on principles of environmental studies and concept of
= structure and l‘uncnpn of different compartments of the environment, |
(ou:’:‘:c On completion of this course, students will be able to:
s COL: Understand the fundamentals of environmental studies.
CO2: Comprehend ccosystems and their dynamics.

CO3: Implement corrective measures for the abatement of pollution.
CO4: Understand the waste management techniques.
COS: Grasp environmental policies, legislation, and issues.

Contents of the
course

nvironment
nvironment: Nature, Scope and Importance, Need for Public Awareness. |

Renewable and Non-Renewable Resources, Atmosphere: Introduction, layers

En!t I: Indian Knowledge System- Indigenous Practices, Air &1

of the atmosphere, Traditional agricultural practices - Organic farming, Crop

rolation, Intercropping), Waler management techniques - Stepwells, Tankas.
Baolis, Forest management and conservation methods - Sacred groves.

Agroforestry
Enit 2: Ecosystems

oncept, Structure and Function of an Ecosystem, Energy Flow in the

Ecosystem, Bio-geochemical Cycles, ;I'xpej; of Ecosystem: Forest Ecosystem,
Grassland Ecosystem, Desert ccnsystem.’}\quatic Ecosystems.
-l 4

Unit 3: Environl;ichia! Pollution

Environmental Pollution: Definition, Causes, Effects and Control Measures,
Different Types of Pollutions, Air Pollution, Water Pollution, Soil Pollution,
Marine Pollution, Noisc Pollution, Thermal Pollution, Environmental issucs:
Climate change, global warming, acid rain, ozong lnyer depletion

Unit 4: Waste Management, Environmental pelicies and legislation

Solid waste management Municipal solid waste management techniques: Bio
Composting, Vermicomposting, Incineration, Landfill sites, Liquid waste
management; Waste water and Standards for its discharge given by CPCB,

Waste water trentment: EfMuent Treatment Plant and Scwage treatment plant

(STP), Wildlife Prolection Act 1972, Forest Conservation Act 1980, Water
(IPrevention and control of Pollution) Act 1974, Air (Prevention and Control of
Pollution) Aet, 1981, Environment Protoction Act, 1986

L G




[Flcld Work

Visit to a local area 10 document cnvironmental assers

river/forest/grassland/hill/mountain

Visit to o local polluted Site-Urban/Rural/Industrial/Agricultural
Participation in plantation drive and nature camps.

Campus environmental management activities such as solid waste \
disposal, water Management and sanitation, and sewage treatment.

[Tc:.t Books

Singh, J.S., Singh, S.P. &amp; Gupta, S.R. (2006). Ecology,
Environment and Resource Conservation. Anamaya Publications.

Ecology. Philadelphia: Saunders.

Gilbert M. Masters and W. P. (2008).
Environmental Engineering and Science, Ela Publisher (Pearson).

An Introduction
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