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           DRAFT SYLLABUS OF 4th SEMESTER  

Industrial & Production Engineering 

 
 



1. List of Programme Core Courses [PC] 

Sl. 

No 
Code No. Course Title 

Hours per week 
Semester Credits 

L T P 

1 IPEPC-301 Fluid Mechanics 2 1 0 III 3 

2 IPEPC-302 Fluid Mechanics (Laboratory) 0 0 2 III 1 

2 IPEPC-303 Thermodynamics 2 1 0 III 3 

4 IPEPC-304 Material Science-I 2 1 0 III 3 

5 IPEPC-305 Welding and Casting 2 1 0 III 3 

6 IPEPC-306 Welding and Casting (Laboratory) 0 0 2 III 1 

7 IPEPC-307 Strength of Materials 2 1 0 III 3 

8 IPEPC-308 Strength of Materials (Laboratory) 0 0 2 III 1 

9 IPEPC-401 Theory of Machines 2 0 0 IV 2 

10 IPEPC-402 Theory of Machines (Laboratory) 0 0 2 IV 1 

11 IPEPC-403 Basic Machining Process 2 1 0 IV 3 

12 IPEPC-404 Basic Machining Process Practice 0 0 2 IV 1 

13 IPEPC-405 Industrial Engineering 2 1 0 IV 3 

14 IPEPC-501 Material Science-II 2 0 0 V 2 

15 IPEPC-502 Material Science (Laboratory) 0 0 2 V 1 

16 IPEPC-503 Metal Forming Process 2 0 0 V 2 

17 IPEPC-504 Metal Forming Process 

(Laboratory) 

0 0 2 V 1 

18 IPEPC-505 Engineering Inspection and 

Metrology 

2 1 0 V 3 

19 IPEPC-506 Production Planning and Control 2 1 0 V 3 

20 IPEPC-601 
Industrial Management and 

Environmental Science &Engg. 
2 1 0 VI 3 

21 IPEPC-602 Advanced Machining Processes 2 0 0 VI 2 

22 
IPEPC-603 Advance Workshop Practise and 

CNC Machines 
0 0 2 VI 1 

23 IPEPC-604 Drawing, Estimating and Costing 2 0 0 VI 2 

    47 

2. List of Programme Elective Courses [PE] 

Sl. 

No 
Code No. Course Title 

Hours per week 
Semester Credits 

L T P 

Elective I (To choose any one theory subject along with its laboratory subject) 

1 IPEPE-406 Powder Metallurgy 2 1 0 IV 3 

2 IPEPE-407 Automobile Engineering 2 1 0 IV 3 

3 IPEPE408 Powder Metallurgy Lab 0 0 2 IV 1 

4 IPEPE409 Automobile Engineering Lab 0 0 2 IV 1 

  Elective II (any one to be selected)   

3 IPEPE-507 Plant Engineering 2 1 0 V 3 

4 IPEPE-508 Plant Layout and Material 

Handling 

2 1 0 V 3 

  Elective III (any one to be selected)   

5 IPEPE-605 Heat Transfer 2 0 0 VI 2 

6 IPEPE-606 Operation Research 2 0 0 VI 2 

    8 

 



3. List of Open Elective Courses [OE] 

Sl. 

No Code No. Course Title 

Hours per 

week Semester Credits 

L T P 

  Elective I (any one to be selected)   

1. IPEOE-309 Engineering Economics & 

Accountancy 

2 0 0 III 2 

2. IPEOE-310 Principles of Internet of Things 

(IoT) 

2 0 0 III 2 

  Elective II (any one to be selected)   

3. IPEOE-408 Fundamental of Innovation and 

Design Thinking 

2 0 0 IV 2 

4. IPEOE-409 Non-conventional Energy Sources 2 0 0 IV 2 

  Elective III (any one to be selected)   

5. IPEOE-509 Industrial Robotics 2 0 0 V 2 

6. IPEOE-510 
Open Elective (TTL) 

2 0 0 V 2 

  Elective IV (any one to be selected)   

7. IPEOE-607 Entrepreneurship and Startups 2 0 0 VI 2 

8. IPEOE-608 Open Elective (TTL) 2 0 0 VI 2 

    9 

4. List of Audit Courses [AU] 

Sl. 

No 
Code No. Course Title 

Hours per week 
Semester Credits 

L T P 

1. IPEAU-311 Essence of Indian Knowledge 

and Tradition 

2 0 0 III 0 

2. IPEAU-511 Indian Constitution and Polity 2 0 0 V 0 

5. Semester Internship 

Sl. 

No 
Course Title Semester Credits 

1. Student Internship-I IV 2 

2. Student Internship-II VI 3 

6. Project and Seminar 

Sl. 

No 
Course Title Semester Credits 

1. Minor Project IV 2 

2. Major Project V 3 

3. Major Project VI 3 

4. Seminar VI 2 

 

 

 

 

 



Detailed 4th Semester Syllabus 

  FOURTH SEMESTER     

Sl 

No 
Course Code Course Title 

Hours/Week 

Cre

dits 

Theory 

  

Practical 
Total 

Marks 

(T&P) 
L T P 

Sessi

onal 
Ese 

Tota

l 

In

t 

Ex

t 

Total 

Mark

s 

1 IPEPC401 
Theory of 

Machines 
2 0 0 2 40 60 100    100 

2 IPEPC402 
Theory of Machines 

(Laboratory) 
0 0 2 1    60 40 100 100 

3 IPEPC403 
Basic Machining 

Process 
2 1 0 3 40 60 100    100 

4 IPEPC404 
Basic Machining 

Process Practice 
0 0 2 1    60 40 100 100 

5 IPEPC405 
Industrial 

Engineering 
2 1 0 3 40 60 100    100 

Program Elective – I (To choose any one theory subject along with its laboratory subject) 

6 

IPEPE406 Powder Metallurgy 2 1 0 

3 40 60 100    100 
IPEPE407 

Automobile 

Engineering 
2 1 0 

7 
IPEPE408 

Powder Metallurgy 

Lab 
0 0 2 

1    60 40 100 100 

IPEPE409 
Automobile 

Engineering Lab 
0 0 2 

Open Elective 

8 

IPEOE410 

Fundamental of 

Innovation and 

Design Thinking 

2 0 0 

2 40 60 100    100 

IPEOE411 
Non-conventional 

Energy Sources 
2 0 0 

9 IPEOE412 Student Internship-I    2    60 40 100 100 

10 IPEOE413 Minor Project    2    60 40 100 100 

 TOTAL CREDITS    20       1000 

 

 

 

 

 

 

 

 

 

 

 



Course Title: Theory of Machine 

Semester: 4th 

Course Code: IPEPC-401 

Credit: 2 (L:2 T: 0 P:0) 

Aim: The aim of this course is to develop in students a fundamental understanding of the 

kinematic and dynamic principles governing the operation of machines and mechanical systems. 

The course enables learners to analyze mechanisms, brakes, clutches, power transmission 

systems, cams, and balancing concepts, and to apply these principles to solve practical 

engineering problems encountered in industrial and production environments. 

Course Outcomes (CO’s): 

On the completion of the course the students will be able to: 

CO1 Explain the concepts of links, pairs, kinematic chains, and simple mechanisms for basic 

mechanical systems and apply velocity analysis methods for simple mechanisms. 

CO2 Apply principles of braking and clutch systems to determine braking force, braking torque, 

and power absorption/transmission. 

CO3 Solve problems regarding velocity ratios, tension ratios, and power transmission in belt 

drives and gear trains 

CO4 Apply standard follower motion concepts (uniform motion and SHM) to construct basic 

displacement diagrams for radial cam mechanisms. 

CO5 Apply the principles of balancing of rotating masses, flywheels, 

governors, and gyroscopes to analyze mechanical systems and determine conditions 

for smooth and stable operation. 

 

 Detailed syllabus  

Unit Contents Hours 

I Basic Kinematics of Machines 

Introduction, Kinematic link or element, Types of links, Kinematic pair – types, 

Types of constrained Motions, Kinematic chain, Machine, Structure and 

Mechanism, Difference between Machine and Structure, Difference between 

Machine and Mechanism, Degree of Freedom, Inversions, Types of Kinematic 

Chains, Four Bar Chain Mechanism, Single Slider Crank mechanism, Quick 

return mechanism: Crank and Slotted Lever, Whitworth Quick Return Motion 

Mechanism, Double Slider Crank Chain, Elliptical trammel, Scotch yoke 

mechanism, Oldham's coupling. 

Velocity Analysis 

Relative velocity methodfor four-bar and slider-crank 

(graphical, simple problems), 

7 



II Brakes and clutches 

Friction and its types 

Introduction to Brakes- Types, functions, and applications 

Construction and principle of Shoe brake and band brake. Braking force, Braking 

Torque and power for shoe and band brake 

Introduction to Clutches: types, functions, and applications, Uniform pressure and 

Uniform wear theories (formula) 

5 

III Power Transmission 

Types of Belt Drives, Length of belt –open and cross belt drives, Velocity Ratio, 

Ratio of driving Tensions, Centrifugal Tension and Initial Tension, Power 

Transmitted by belts (flat and V) and ropes, Maximum power transmitted by 

belt (without proof), Problems on belt drives. 

Introduction to Gears, Classification of Gears, Spur Gear Terminology, Problems 

on gears, Introduction to Gear Trains, Types of Gear trains –Simple, Compound, 

Problems on Gear Trains 

7 

IV Cams and followers 

Introduction, Classification of cams, Classification of followers, Standard 

follower motions: uniform velocity and SHM, Radial cam 

3 

V Balancing 

Introduction, Static and Dynamic balancing, Balancing of single rotating mass in 

the same plane of projection, Balancing of several masses rotating in the same 

plane of projection. 

3 

VI Flywheel, Governors and Gyroscopes 

Flywheel: Introduction, function, application, Fluctuation of energy and speed, 

Governor and its type, Introductory knowledge of gyroscopes. 

2 

Class Test 3 

Total Contact Hours 30 

 

Table of specification: 

Sl 

No 
Units 

 

Objective Short Answer Type Long Answer Type   

 R U A P R U A P AN R U A P AN E C 

1 Unit I 7 2 2 0 2 2 0 0 0 4 0 0 0 0 12 

2 Unit II 5 2 1 0 1 2 0 0 0 2 4 0 0 0 12 

3 Unit III 7 3 2 0 0 3 0 0 0 4 4 0 0 0 16 

4 Unit IV 3 1 0 0 0 3 0 0 0 0 4 0 0 0 8 

5 Unit V 3 1 0 0 0 0 0 0 0 0 5 0 0 0 6 

6 Unit VI 2 1 0 0 0 2 0 0 0 0 3 0 0 0 6 

Total Marks 10 5 0 3 12 0 0 0 10 20 0 0 0 60 

Note: R: Remember, U: Understand, AP: Apply, AN: Analyze, E: Evaluate, C: Create 



Annexure – I 

Sl 

No 
Units 

Time Allotted 

(Hrs) 

Percentage 

Weightage 
R U AP AN E C Total Marks 

1 Unit I 7 20.00% 4 8 0 0 0 0 12 

2 Unit II 5 20.00% 3 5 4 0 0 0 12 

3 Unit III 7 26.67% 3 9 4 0 0 0 16 

4 Unit IV 3 13.33 1 3 4 0 0 0 8 

5 Unit V 3 10.00% 1 0 5 0 0 0 6 

6 Unit VI 2 10.00% 1 2 3 0 0 0 6 

Total Marks 100% 13 27 20 0 0 0 60 

 

Recommended Books: 

No Book Name Author Publication 

1 Theory of machines S.S. Rattan Tata McGraw-Hill publication 

2 Theory of machines R.S. Khurmi & J.K.Gupta S.Chand publication 

3 Theory of machines P.L. Ballaney Khanna publication 

4 Theory of machines Thomas Bevan CBS publication 

5 Theory of machines R.K.Bansal Laxmi publication 

6 Kinematics of Machines J B K Das Sapna Publication 

7 Dynamics of Machines J B K Das Sapna Publication 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Title : Theory of Machines (Laboratory) 

Semester: 4th 

Course Code : IPEPC-402 

Credits : 1 (L:0 T:0 P:2)  

 
Learning Objectives: 

LO1 To understand the basic working principles of simple mechanisms such as pendulums, 

governors, cams, and gyroscopes. 

LO2 To develop the ability to perform experiments related to balancing, vibrations, and 

rotational motion. 

LO3 To interpret experimental results and relate them to fundamental concepts of mechanics 

and machine dynamics. 

 

Course Outcomes: 

On the completion of the course the students will be able to: 

CO1 Demonstrate the working principle of a simple pendulum setup. 

CO2 Explain the function of a motorised gyroscope and belt drives. 

CO3 Determine the centrifugal force developed in governors. 

CO4 Demonstrate the procedure of static balancing and tortional vibration. 

CO5 Illustrate the generation of Cam Profile. 

 

List of Practices: 

Sl 

No. 

Topics For Practices Periods 

1 To verify the relationship between the time period and length of a simple 

pendulum. 

1 

2 To study and verify the gyroscopic couple using a motorized gyroscope. 1 

3 To verify speed ratio of open belt drive and cross belt drive. 1 

4 To determine the centrifugal force of a governor (HartNell/Watt/Porter). 1 

5 Study & demonstration of static balancing apparatus. 1 

6 To draw the Cam Profile by Cam Analysis Apparatus. 1 

7 To determine the time period and frequency of torsional vibration of the single 

rotor system experimentally. 

1 

Total Periods 7 

 

Recommended Books: 

1 Theory of machines S.S. Rattan Tata McGraw-Hill publication 

2 Theory of machines R.S. Khurmi & J.K.Gupta S.Chand publication 

3 Theory of machines P.L. Ballaney Khanna publication 

4 Theory of machines Thomas Bevan CBS publication 

 

 

 



Course title: Basic Machining Process 

Semester: 4th 

Course Code: IPEPC-403 

Credits: 3 (L:2 T:1 P:0) 

Aim: The aim of this course is to provide students with a comprehensive understanding of 

fundamental machining processes, machine tools, and cutting operations to select appropriate 

machines, cutting parameters, and tools for shaping, turning, milling, drilling, grinding, and 

finishing operations. 

Course Outcomes: 

After completion of this course, the students will be able to 

CO1 Select appropriate machining processes for different manufacturing applications. 

CO2 Apply cutting tool technology and metal cutting theory to select suitable tools and 

parameters for machining operations on lathe, and shaper machine 

CO3 Execute milling machine operations and perform indexing techniques for machining 

components. 

CO4 Perform grinding and surface finishing operations using appropriate machines and 

techniques to achieve desired surface quality. 

CO5 Demonstrate drilling, reaming, boring, and broaching operations following standard 

procedures and machine settings. 

Detailed Syllabus 

Unit Contents Hours 

I Introduction to Machining Parameters: Introduction to machining, 

Classification of machining processes: conventional and non-traditional, 

Advantages and limitations of machining, Cutting Tool materials and their 

properties, nomenclature and tool geometry of single point cutting tool, cutting 

fluids. 

Theory of Metal Cutting: Introduction. Orthogonal and Oblique cutting. 

Mechanics of Metal Cutting. Merchant’s circle, Chip formation, cutting force 

calculations, cutting speed, feed and depth of cut on power requirement, 

Estimation of tool life. 

9 

II Lathe: Introduction, types, construction of simple lathe, mechanism and 

attachments for various operations, machine specifications, basis for selection of 

cutting speed, feed and depth of cut, time estimation for turning operations 

Introduction to Capstan, Turret Lathe and fundamentals of NC. 

Shaper: Introduction, types, specification, description of machines, cutting 

parameters. Mechanism of shaper: Quick return mechanism, Crank & slotted 

link mechanism, shaper operations. 

8 



III Milling: Introduction. Specification, types, column & knee type milling 

machine, fixed bed type milling machines, production milling machines, profile 

milling machine, Gear Hobbing machines. Simple milling cutter, Types of 

milling operations, Types of milling cutters, Indexing – simple. 

8 

IV Grinding: Operations, grinding wheel, specifications & selection, cylindrical & 

centreless grinding operation, surface grinding, tool & cutter grinding, 

Super finishing process: Honing, Lapping, super finishing, polishing, buffing, 

metal spraying, galvanizing and electroplating. Process parameters and attainable 

grades of surface finish, surface measurement. 

8 

V Drilling: Introduction, tools for drilling, classification of drills, twist drills, drill 

size and specifications, tipped drills, type of drilling machines-portable drilling 

machine. bench drilling machine, right drilling machine, radial drilling machine, 

universal drilling machine, multisided drilling machine. Drilling machines 

operations, time estimation for drilling. 

Reaming: Introduction, description of reamer, type of reaming operations. 

Boring: Introduction, types of boring machine, horizontal boring machine, 

vertical boring machine, boring operations. 

Broaching: Introduction, type of broaches, nomenclature of broaches. types of 

broaching machines. 

9 

 Class Test 3 

 Total 45 

 

 

Table of Specifications 

Sl 

No 

Conta

ct 

hours 

Unit Objective Short Answer Type Long Answer Type  

T
o
ta

l 

M
ar

k
s 

R U AP R U AP AN R U AP AN E C 

1 9 Unit I 2 1 0 2 2 0 0 0 2 3 0 0 0 12 

2 8 Unit II 2 1 0 2 2 0 0 0 3 4 0 0 0 14 

3 9 Unit III 2 1 0 0 2 0 0 0 3 2 0 0 0 10 

4 7 Unit IV 2 1 0 2 2 0 0 0 3 2 0 0 0 12 

5 9 Unit V 2 1 0 2 2 0 0 0 3 2 0 0 0 12 

Total Marks 10 5 0 8 10 0 0 0 14 13 0 0 0 60 

    NB: R: Remember, U: Understand, AP: Apply, AN: Analyse, E: Evaluate, C: Create 

 

Annexure I 

Sl 

No 
Units 

Time Alloted 

(hours) 

Percentage 

Weightage (%) 
R U AP AN E C 

Total 

Marks 

1 Unit I 9 20.00 4 5 3 0 0 0 12 

2 Unit II 8 23.33 4 6 4 0 0 0 14 

3 Unit III 8 16.67 2 6 2 0 0 0 10 



4 Unit IV 8 20.00 4 6 2 0 0 0 12 

5 Unit V 9 20.00 4 6 2 0 0 0 12 

Total Marks  18 29 13 0 0 0 60 

 

Recommended Books: 

1. Workshop technology (Vol. II), V. S. Raghuwanshi, Dhanpat Rai & Sons 

2. Manufacturing Science, Ghosh & Mallik, East West Press 

3. Manufacturing technology (Metal cutting & Machine tools) Vol. II, P. N. Rao, Tata Mc-

Graw 

Hill 

4. Workshop technology, H. S. Bawa, Tata Mc-Graw Hill 

5. Introduction to Manufacturing Processes, J. A. Schey, Tata Mc-Graw Hill 

6. Workshop Technology (Volume II), Hajra Chaudhary, Media Promoters & Publishers 

7. Manufacturing Engineering & Technology, S. Kalpakjian & S.R. Schmid 

Reference Books Recommended: 

1. Technology of Machine Tools, Krar & Oswald 

2. Manufacturing Processes, M. Begman 

3. Processes & Materials of Manufacture, R. Lindberg 

4. Production Technology, HMT  



Course Title- : Basic Machining Process Practice 

Semester: 4th 

Course Code : IPEPC-404 

Credits: 1 (L:0 T:0 P:2)  

 
Learning Objectives: 

LO1 To understand the geometry, function, and applications of single-point and multipoint 

cutting tools used in machining processes. 

LO2 To develop hands-on skills in operating conventional machine tools such as the lathe, milling 

machine, shaper, drilling machine, and grinder. 

LO3 To acquire the ability to perform fundamental machining operations—turning, milling, 

shaping, drilling, and grinding—and evaluate the accuracy and surface quality of the 

machined components. 

 

Course Outcomes: 

CO1 Identify and explain the geometry of single-point and multi-point cutting tools used in 

machining. 

CO2 Demonstrate the working principles and applications of Lathe, Milling, Shaper, Drilling and 

Grinding machines. 

CO3 Perform basic lathe operations such as plain turning, step turning, taper turning, knurling 

and chamfering on mild steel specimens. 

CO4 Carry out milling operations to machine a spur gear with proper indexing and accuracy. 

CO5 Machine grooves, surfaces and profiles using shaper, drilling and grinding machines and 

evaluate surface finish. 

 

List of Practices: 

No. Topics For Practices Periods 

1 Study of the geometry of single-point and multi-point cutting tools. 1 

2 Study of Lathe, Milling , Shaper, Drilling and Grinding Machines. 2 

3 To perform various Lathe operation such as plain turning , step turning, taper turning, 

knurling, and chamfering on a given material made of mild steel. 

4 

4 To practice milling operation for making spur gear or helical gear. 2 

5 Machining a Square groove on Cast Iron/Mild Steel using a Shaper machine 1 

6 One job on Grinding and Drilling machine. 2 

Total Periods 12 

 

References Book Lists : 

1.  Elements of Workshop Technology, S.K Hajra Choudhury , Nirjhar Roy, Media Promoters & 

Publication Pvt. Ltd 

2.  Manufacturing Processes III, Dr. Radhakrishna K 

3.  Introduction to Manufacturing Processes, P N Rao, Sapna Book House 

4.  Metal Cutting and Machine Tool Engineering, Tikam Lal Chaudhary, Khanna Publishers 



Course Title : Industrial Engineering 

Semester : 4th  

Course Code : IPEPC-405  

Credits : 3 (L:2 T:1 P:0) 

Aim: The aim of the course is to equip students with the fundamental principles, tools, and 

techniques of industrial engineering, enabling them to analyze, optimize, and improve industrial 

processes. The course introduces students to work study, productivity improvement, lean 

manufacturing, basic production planning concepts, operations research, project management, and 

inventory control, preparing them to apply engineering methods for efficient, safe, and cost-

effective production systems in real-world industrial environments. 

Course Outcomes (CO’s): 

On completion of the course, the students will be able to: 

CO1 Understand the fundamental concepts and functions of Industrial Engineering 

CO2 Apply work study and work measurement techniques for improving productivity 

CO3 Demonstrate the application of Lean tools such as 5S, waste elimination, and Kaizen for 

shop-floor improvement 

CO4 Understand and apply basic Production Planning and Control concepts 

CO5 Formulate and solve simple Operations Research and project management problems 

 

Detailed Syllabus 

Unit Contents Hours 

I Fundamentals of Industrial Engineering 

Introduction to IE (scope, definition, historical evolution) 

Historical timeline: Taylor, Gilbreth to modern Industry 4.0 

IE principles (systematic approach, optimization, data-driven decisions) IE 

functions (process design, work measurement, quality control, material handling, 

production planning, ergonomics, optimization) 

6 

II Work Study and Work Measurement 

Definition and importance of work study 

Method study –Objective, procedure, tools & charts (flow process chart, therbligs, 
SIMO chart) 

Work measurement – objectives and scope 

Time study – equipment, rating, allowances, normal and standard time 

Predetermined Motion Time Systems (PMTS)MTM & Work sampling– basic 

concepts 

9 

III Lean Manufacturing and 5S 

Lean philosophy and Toyota Production System (TPS) 

Seven types of waste (muda): Overproduction, Waiting, Transportation, Processing, 

Inventory, Motion, Defects + Hidden 8th waste 

Lean principles (specify value, identify value stream, eliminate waste, pull 

production, continuous improvement) 

Kaizen methodology (principles, events, planning, execution, follow-up) 

5S+1 methodology (Sort, Set-in-Order, Shine, Standardize, Sustain, Safety) 

8 



IV Production Planning & Control 

Need and role of production planning in industry 

PPC hierarchy: Production system → Planning → Scheduling → Control 

Forecasting concepts (qualitative + simple quantitative intro) 

Master Production Schedule (MPS): purpose & structure 

Material Requirement Planning (MRP): inputs, outputs, BOM basics 

Loading, sequencing, and dispatching basics 

Capacity planning (intro only) 

Shop-floor control concepts 

5 

V Operations Research – Linear Programming and Transportation 

Introduction to OR: Definition, scope, objectives, phases Linear 

Programming (LP): 

Problem formulation, graphical solution, feasible region, optimal solution 

Transportation Problem: 

Formulation and solution (Vogel’s Approximation Method) 

7 

VI Operations Research – Network Analysis and Inventory NetworkAnalysis / 

Project Management: 

CPM (Critical Path Method) and PERT (Program Evaluation & Review 

Technique) 

Time estimates: optimistic, pessimistic, most likely Float and 

slack calculations 

Inventory Models (Introduction): Basic EOQ, safety stock 

7 

 Class Test 3 

 Total Contact Hours 45 

 

Table Of Specification: 

Sl 

No 

Units 

 

Objective Short Answer Type Long Answer Type 

 R U AP R U AP AN R U AP AN E  C 

1 Unit I 6 2 1 0 2 0 0 0 2 2 0 0 0  0 9 

2 Unit II 9 2 1 0 0 2 0 0 0 4 2 0 0  0 11 

3 Unit III 8 2 1 0 0 2 0 0 0 3 2 0 0  0 10 

4 Unit IV 5 2 1 0 0 2 0 0 0 3 0 0 0  0 8 

5 Unit V 7 1 1 0 0 0 0 0 0 0 10 0 0  0 12 

6 Unit VI 7 1 0 0 0 2 0 0 0 0 7 0 0  0 10 

Total Marks  10 5 0 2 8 0 0 2 7 21 0 0  0 60 

 

Annexure – I  

Sl 

No 

Units Time Allotted 

(Hrs) 

Percentage 

Weightage 
R U AP AN E C 

Total 

Marks 

1 Unit I 6 15% 6 3 0 0 0 0 9 

2 Unit II 9 18.33% 2 7 2 0 0 0 11 

3 Unit III 8 16.66% 2 6 2 0 0 0 10 



4 Unit IV 5 13.33% 2 6 0 0 0 0 8 

5 Unit V 7 20.00% 1 1 10 0 0 0 12 

6 Unit VI 7 16.66% 1 2 7 0 0 0 10 

Total Marks  100 14 25 21 0 0 0 60 

 

Recommended Books: 

1. Industrial Engineering & Management – O. P. Khanna 

2. Industrial Engineering & Production Management – Martand Telsang 

3. Work Study – ILO (International Labour Office) 

4. Production Planning & Inventory Control – S. K. Mukhopadhyay 

5. Quality Control & Industrial Safety – M. N. Dastane 

6. Elements of Work Study – Ralph M. Barnes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course Title : Powder Metallurgy 

Semester : 4th  

Course Code : IPEPE-406 

Credits : 3 (L:2 T:1 P:0) 

Aim: The aim of the subject is to provide knowledge about powder manufacturing techniques, 

characterization, compaction & sintering of powders, and applications of powder metallurgy in 

industries. 

Course Outcomes (CO’s): 

On completion of the course, the students will be able to: 

CO1 Explain the basic concepts and advantages of powder metallurgy 

CO2 Describe powder production and characterization methods 

CO3 Understand various compaction and sintering processes. 

CO4 Know the various techniques used in powder metallurgy. 

CO5 Identify industrial applications and recent advancements 

 

Detailed Syllabus 

Unit Contents Hours 

I Introduction to Powder Metallurgy 

Introduction,Definition and importance of powder metallurgy,Powder Metallurgy 

Process Description,Advantages,limitations and application of powder metallurgy 

8 

II Powder Production Techniques 

Mechanical methods – crushing, milling, grinding, shotting, 

atomisation,Chemical methods – reduction, electrolysis 

7 

III Powder Characterization 

Particle size and shape,Particle distribution and density,Flow rate, compressibility 

and porosity,Purity,Sintering ability 

6 

IV Powder Processing 

Primary Process-Blending, Compacting, Pre-sintering, Sintering 

Secondary Process- Sizing, Coining, Machining, Infiltration, 

Impregnation, Plating, Heat Treatment 

8 

V Useful Techniques in Powder Metallurgy 

Injection Moulding,Isostatic Pressing,Osprey Process,Centrifugal 

Compacting,Ceracon Process. 

8 

VI Applications and Recent Developments 

Products of powder metallurgy-Structural parts, bearings, and electrical 

components, cemented carbides; Additive manufacturing and 3D metal printing 

5 

 Class Test 3 

 Total Contact Hours 45 

 

Table of Specification: 

Sl 

No 

Unit s Contact 

Hours 

Objective Short Answer Type Long Answer Type  Total 

Marks 
R U AP R U AP AN R U AP AN E C 

1 Unit I 8 2 1 0 2 1 0 0 0 1 2 0 0 0 9 



2 Unit II 7 2 1 0 1 2 0 0 0 2 2 0 0 0 10 

3 Unit III 6 2 1 0 2 1 0 0 0 1 2 0 0 0 9 

4 Unit IV 8 2 1 0 2 2 0 0 0 3 3 0 0 0 13 

5 Unit V 8 2 1 0 2 1 0 0 0 2 3 0 0 0 11 

6 Unit VI 5 1 1 0 1 1 0 0 0 2 2 0 0 0 8 

Total Marks 
 11 6 0 10 8 0 0 0 11 14 0 0 0 60 

 

 Annexure I    

Sl 

No 

Units Time Allotted 

(Hrs) 

Percentage 

Weightage 

R U AP AN E C Total 

Marks 

1 Unit I 8 15% 4 3 2 0 0 0 9 

2 Unit II 7 16.67% 3 5 2 0 0 0 10 

3 Unit III 6 15% 4 3 2 0 0 0 9 

4 Unit IV 8 21.67% 4 6 3 0 0 0 13 

5 Unit V 8 18.33% 4 4 3 0 0 0 11 

6 Unit VI 5 13.33% 2 4 2 0 0 0 8 

Total Marks  100 21 25 14 0 0 0 60 

 

Recommended Books 

1. Powder Metallurgy – P. C. Angelo & R. Subramanian 

2. Elements of Workshop Technology(vol.-I)-S K Hajra Choudhury, A K Hajra 

Choudhury, Nirjhar Choudhury 

3. Powder Metallurgy Science – R. M. German 

4. Metal Powders – Production and Properties – A. Ghosh 

5. Advances in Powder Metallurgy & Particulate Materials – MPIF 

 

 

 

 

 

 

 

 

 

 



Course Title : Powder Metallurgy Lab 

Semester : 4th  

Course Code : IPEPE-408 

Credits : 1 (L:0 T:0 P:2) 
 

Course Outcomes: 

On the completion of the course the students will be able to: 

CO1 Apply safety rules and precaution in powder metallurgy laboratory. 

CO2 Measure basic powder properties such as flow rate and apparent density. 

CO3 Operate Ball Milling equipment to reduce powder particle size.  

CO4 Perform Hardness tests on sintered specimens using standard methods. 

CO5 Explain the effect of powder properties on the quality of the final product. 

 

List of Practices: 

Sl 

No. 

                                 Topics For Practices Periods 

1 To study risks, hazards, and safety precautions in Powder Metallurgy 

laboratory. 

1 

2 Basic Study of Powder Metallurgy 1 

3 Operate the flow meter under supervision to determine apparent density and 

powder flow rate. 

1 

4  Operate ball milling to reduce the particle size of given powder(s). 1 

5 To study the compressibility and green strength of metal powders. 1 

6 To perform blending of metal powders and study its effect on homogeneity. 1 

7 To prepare a green compact using a uniaxial pressing method. 2 

8 To study the sintering process and its effect on density and strength. 2 

 Total Periods 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Course title: Automobile Engineering 

Semester: 4th 

Course Code: IPEPE-407 

Credits: 3 (L:2 T:1 P:0) 

Aim: The aim of this course is to provide students with a fundamental understanding of automobile 

structure, systems, and components. and the manufacturing processes of major automotive parts. 

The course aims to build a strong foundation for further study and practical application in the field 

of automotive engineering 

Course Outcomes: 

On successful completion students will be able to 

CO1 Explain the different automobile layouts, vehicle body structures, and the working 

principles of two-stroke and four-stroke SI and CI engines 

CO2 Demonstrate the working of various transmission components such as clutches, 

gearboxes, differentials, and axles in practical automotive scenarios. 

CO3 Apply steering geometry principles and braking/suspension system concepts to 

explain and assess their influence on vehicle control, stability, and safety. 

CO4 Illustrate the functioning of automobile electrical components and explain electric 

and hybrid powertrain operation. 

CO5 Apply appropriate manufacturing processes for producing major automobile 

components such as pistons, crankshafts, gears, and chassis frames are produced. 

  

Detailed Syllabus 

Unit Content Hours 

I Introduction to Automobiles and I.C. engines 

Classification of automobiles: vehicle construction and different layouts, chassis, 

frame and body, introduction to aerodynamic body shapes, major manufacturers, 

their products and collaborations. 

Basic IC engine nomenclature, I.C. engine classification, four-stroke and twostroke 

engine cycle spark-ignition and compression ignition engines. engine performance 

8 

II Automobile transmission 

Clutch: coil spring and diaphragm spring type clutch 

Gear box: types of gear box, construction & working of constant mesh GB and 

synchromesh GB, epicyclic GB, 

Final drive: necessity, construction and working of propeller shaft and differential. 

Axle: type of rear axles, front axles and their applications 

10 

III Steering, Suspension and Brake systems 

Steering system: Introduction construction and working, steering gear box, 

introduction to power steering, steering geometry- camber, caster, toe-in, toe-out, 

kingpin inclination and their effects. 

Brakes: Introduction, Hydraulic and pneumatic brakes, comparison of disc and 

drum brakes, Anti-lock Brake system (ABS) 

12 



Suspension system: Introduction, components, dependent and independent 

suspension system, air suspension. 

IV Automobile electrical systems 

Main components of charging, starting and ignition system. 

Introduction to electric and hybrid powertrain 

8 

V Manufacturing of major automobile components 

Manufacturing processes of cylinder block, piston, liners, piston rings, cylinder 

head, crankshaft, gears, chassis frame, leaf springs 

7 

 Class Test 3 

 Total Contact Hours 45 

 

Table of Specifications 

Sl 

No 

Contact 

hours 

Unit Objective  Short Answer Type Long Answer Type  Total 

Marks R U AP R U AP AN R U AP AN E C 

1 8 Unit I 2 1 0 1 2 0 0 0 2 4 0 0 0 12 

2 10 Unit II 2 1 0 1 2 0 0 0 2 5 0 0 0 13 

3 12 Unit III 2 1 0 1 2 2 0 0 2 4 0 0 0 14 

4 8 Unit IV 2 1 0 2 2 0 0 0 4 0 0 0 0 11 

5 7 Unit V 2 1 0 0 2 0 0 0 2 3 0 0 0 10 

Total Marks 10 5 0 5 12 2 0 0 12 16 0 0 0 60 

 

Annexure I 

Sl 

No 

Units Time Alloted 

(hours) 

Percentage 

Weightage (%) 

R U AP AN E C Total 

Marks 

1 Unit I 8 20.00 3 5 4 0 0 0 12 

2 Unit II 10 21.67 3 5 5 0 0 0 13 

3 Unit III 12 23.33 3 5 6 0 0 0 14 

4 Unit IV 8 18.33 4 7 0 0 0 0 11 

5 Unit V 7 16.67 2 5 3 0 0 0 10 

Total Marks  15 27 18 0 0 0 60 

 

Reference Books: 

1. K. K. Jain & R B Asthana, Automobile engineering, Tata McGraw Hill 

2. H. M. Sethi, Automotive technology, Tata McGraw Hill 

3. S. Srinivasan, Automobile mechanics Tata McGraw Hill 

4. William Crouse, D. L. Anglin, Automotive mechanics, Tata McGraw Hill 

5. G. B. S. Narang, Automobile Engineering, Khanna publication 

6. Kripal Singh, Automobile Engineering, Standard publication 

 

 



Course title: Automobile Engineering Lab 

Semester: 4th 

Course Code: IPEPE-409 

Credits: 1 (L:0 T:0 P:2) 

Course Outcomes: 

After completing this course, students will be able to 

CO1 Identify the construction and describe the working of major automobile components 

such as clutch, gearbox, differential, suspension, and braking systems. 

CO2 Demonstrate dismantling and assembling of engine and transmission components 

using appropriate tools. 

CO3 Recognize common faults in tyres, brakes, and electrical systems and their effects on 

vehicle performance. 

CO4 Apply basic maintenance and servicing techniques including wheel alignment, brake 

bleeding, and battery charging. 

CO5 Document practical observations and prepare simple technical reports on automobile 

systems and workshop tasks 

 

List of practices 

1. Demonstration of single plate, coil spring, and diaphragm type clutch. 

2. Dismantling and assembling of an engine and study of its main parts. 

3. Study of differential unit and its working. 

4. Study of gearbox and its servicing procedure. 

5. Demonstration of rigid axle suspension system. 

6. Study of braking system including master cylinder, wheel cylinder, and brake bleeding. 

7. Study of functions of any four components of different vehicles. 

8. Demonstration and study of wheel alignment. 

9. Study of effects of under-inflated and over-inflated tyres. 

10. Study of automobile electrical system and battery charging 

 

 

 

 

 

 

 

 

 

 

 



Course Title : Non-Conventional Energy Sources 

Semester : 4th  

Course Code : IPEOE-411 

Credits : 2 (L:2 T:0 P: 0)  

Aim: The aim of this subject is to impart knowledge about various renewable and alternative 

energy sources, their working principles, conversion technologies and applications for sustainable 

power generation. 

Course Outcomes (CO’s): 

On completion of the course, the students will be able to: 

CO1 Explain the need and importance of non-conventional energy sources 

CO2 Describe solar radiation, solar energy conversion and applications 

CO3 Illustrate wind, biomass, geothermal, tidal and ocean energy systems 

CO4 Understand the concept of fuel cells. 

CO5 Understand the principles and working of various non-conventional energy technologies 

and apply basic knowledge to identify their potential applications. 

 

Detailed Syllabus 

Unit Contents Hours 

I Introduction to Non-Conventional Energy Sources 

1.1 Introduction 

1.2 Classification of energy sources. 

1.3 Importance of non-conventional/renewable sources 

1.4 Advantages and disadvantages of renewable energy 

1.5 Role of NCES in sustainable development 

2 

II Solar Energy 

2.1 The Sun as source of energy 

2.2 Solar radiation and measurement 

2.3 Solar collectors – flat plate and concentrating collectors 

2.4 Solar photovoltaic (PV) systems – working principle & types of solar cells 

2.5 Solar thermal applications – solar water heater, solar cooker,solar dryer, 

solar distillation, solar pond 

6 

III Wind Energy 

3.1 Introduction 

3.2 Wind energy conversion system (WECS)-Principle & components. 

3.3 Advantages & Limitations of WECS. 

3.4 Site Selection considerations 

3.5 Wind energy collectors (Wind Turbine)-Types and Constructions. 

3 

IV Biomass Energy 

4.1 Introduction 

4.2 biomass resources, 

4.3 Biomass conversion techniques- anaerobic digestion  

4.4 Types of biogas plants 

3 

V Geothermal Energy 

5.1 Introduction 

5.2 Types of Geothermal Sources  

3 



5.3 Hydro thermal Sources-Vapour dominated systems & Liquid dominated 

systems 

VI Tidal, Wave and Ocean Thermal Energy (OTEC) 

6.1 Principles of tidal power generation  

6.2 Wave energy – working principle & devices  

6.3 OTEC – open cycle, closed cycle & hybrid systems 

6.4 Comparison of tidal, wave and OTEC systems. 

5 

VII Hydrogen Energy & Fuel Cells 

7.1 Introduction 

7.2 Fuel cells – working principle & types 

7.3 Hydrogen as energy carrier 

5 

 Class Test 3 

 Total Contact Hours 30 

 

Table Of Specification: 

Sl 

No 

Units Contact 

Hours 

Objective Short Answer Type Long Answer Type Total 

Marks R U AP R U AP AN R U AP AN E C 

1 Unit I 2 1 1 0 1 1 0 0 0 2 0 0 0 0 6 

2 Unit II 6 1 2 0 1 2 0 0 0 2 4 0 0 0 12 

3 Unit III 3 1 1 0 1 1 0 0 0 2 4 0 0 0 10 

4 Unit IV 3 1 1 0 2 2 0 0 0 0 2 0 0 0 8 

5 Unit V 3 1 1 0 1 1 0 0 0 0 2 0 0 0 6 

6 Unit VI 5 1 1 0 1 1 0 0 0 4 2 0 0 0 10 

7 Unit VII 5 1 1 0 1 1 0 0 0 2 2 0 0 0 8 

Total Marks  7 8 0 8 9 0 0 0 12 16 0 0 0 60 

 

Annexure – I 

Sl 

No 

Units Time Allotted 

(Hrs) 

Percentage 

Weightage 

R U AP AN E C Total 

Marks 

1 Unit I 2 10% 2 4 0 0 0 0 6 

2 Unit II 6 20% 2 6 4 0 0 0 12 

3 Unit III 3 16.67% 2 4 4 0 0 0 10 

4 Unit IV 3 13.33% 3 3 2 0 0 0 8 

5 Unit V 3 10% 2 2 2 0 0 0 6 

6 Unit VI 5 16.67% 2 6 2 0 0 0 10 

7 Unit VII 5 13.33% 2 4 2 0 0 0 8 

Total Marks  100 15 29 16 0 0 0 60 

 

Recommended Books : 

1. Renewable Energy Sources – G. D. Rai 

2. Non-Conventional Energy Resources – B. H. Khan 

3. Solar Energy – S. P. Sukhatme 

4. Energy Technology – S. Rao & B. B. Parulekar 

5. Fuel Cell Systems Explained – James Larminie & Andrew Dicks 

6. Hydrogen Energy: Theory and Practice – T. N. Veziroglu 


