
 

PAAVAI ENGINEERNG COLLEGE (Autonomous) 

M.E. - ENGINEERING DESIGN 

REGULATIONS 2023 

(CHOICE BASED CREDIT SYSTEM) 

CURRICULUM 

(For the candidates admitted during the Academic Year 2024-2025 onwards) 

SEMESTER - I 

S.No. Category Course Code Course Title L T P C 

Theory 

1 PC PED23101 Advanced Engineering Materials 3 0 0 3 

2 PC PED23102 Concepts of Engineering Design 3 0 0 3 

3 PC PED23103 Computer Applications in Design 3 0 0 3 

4 PC PED23104 Vibration Analysis and Control 3 1 0 4 

5 MC PEN23101 Research Methodology and IPR 3 0 0 3 

6 PE PED23*** Professional Elective I 3 0 0 3 

7 AC PAC23101 
English for Research Paper Writing  

(Audit Course I) 
2 0 0 0 

Practical 

1 PC PED23105  Computer Aided Design Laboratory 0 0 4 2 

TOTAL 20  1   4 21 

 

SEMESTER – II 

S.No. Category Course Code Course Title L T P C 

Theory 

1 PC PED23201 
Finite Element Methods in Mechanical     

Design 
3 1 0 4 

2 PC PED23202 Integrated Product Development 3 0 0 3 

3 PC PED23203 Mechanical Behavior of Materials 3 0 0 3 

4 PC PED23204 Advanced Mechanics of Materials 3 1 0 4 

5 PE PED23*** Professional Elective II 3 0 0 3 

6 PE PED23*** Professional Elective III 3 0 0 3 

7 AC PAC23201 Pedagogy Studies (Audit Course II) 2 0 0 0 

Practical 

1 PC PED23205 Simulation and Analysis Laboratory 0 0 4 2 

TOTAL 20 2  4 22 

 



 

SEMESTER - III 

S.No. Category Course Code Course Title L T P C 

Theory 

1 PC PED23301   Engineering Fracture Mechanics 3 0  0  3 

2 PE PED23*** Professional Elective IV 3 0 0 3 

3 PE PED23*** Professional Elective V 3 0 0 3 

4 OE PED23*** Open Elective  3 0 0 3 

Practical 

1 EE PED23302 Project Work (Phase I) 0 0 12 6 

TOTAL 12 0 12 18 

 

SEMESTER – IV 

S.No. Category Course Code Course Title L T P C 

Practical 

1 EE PED23401 Project Work (Phase II) 0 0 24  12 

TOTAL  0 0  24  12 

TOTAL CREDITS:  21+22+18+12=73 

 

PROFESSIONAL ELECTIVE COURSES 

S.No. Category Course Code Course Title L T P C 

1.  PE PED23151 Design for Sustainability 3 0 0 3 

2.  PE PED23152 Mechanics of Composite Materials 3 0 0 3 

3.  PE PED23153 Design of Hydraulic and Pneumatic Systems 3 0 0 3 

4.  PE PED23154 Tribology in Design 3 0 0 3 

5.  PE PED23155 Advanced Mechanisms in Design 3 0 0 3 

6.  PE PED23156 Product Lifecycle Management 3 0 0 3 

7.  PE PED23157 Surface Engineering 3 0 0 3 

8.  PE PED23158 Optimization Techniques in Design 3 0 0 3 

9.  PE PED23159 Mechanical Measurements and Analysis 3 0 0 3 

10.  PE PED23160 Design for X 3 0 0 3 

11.  PE PED23161 Vehicle Dynamics 3 0 0 3 



 

S.No Category Course Code Course Title L T P C 

12.  PE PED23163 Solid Freeform Manufacturing 3 0 0 3 

13.  PE PED23165 Advanced Finite Element Analysis 3 0 0 3 

14.  PE PED23166 Design of Hybrid and Electric Vehicles 3 0 0 3 

15.  PE PED23168 Material Handling Systems and Design 3 0 0 3 

16.  PE PED23169 Artificial Intelligence and Machine Learning 3 0 0 3 

17.  PE PED23170 Industrial Internet of Things 3 0 0 3 

18.  PE PED23171 Materials Characterization Techniques 3 0 0 3 

19.  PE PED23172 Composite Materials and Testing 3 0 0 3 

20.  PE PED23173 Soft Computing 3 0 0 3 

 

OPEN ELECTIVE COURSES 

S. No Category Course Code Course Title L T P C 

1 OE PED23901 Industrial Safety 3 0 0 3 

2 OE PSE23901 Climate change and Adaptation 3 0 0 3 

3 OE PPS23901 Alternate Energy Sources 3 0 0 3 

4 OE PCS23901 Design of Digital Elements 3 0 0 3 

5 OE PCE23901 Big Data Analytics 3 0 0 3 

 

  



























































































































 

PED23171 MATERIALS CHARACTERIZATION TECHNIQUES 3 0 0 3 

COURSE OBJECTIVES 

To enable the students to 

1.  analyze the different spectroscopic methods and fundamentals of Vibrational Spectroscopy 

2.  apply the effects of X-Ray techniques and chemical analysis 

3.  understand the Electron Microscopy and Transmission Electron Microscopy 

4.  study the thermal analysis and learn basic theory of Instrumentation 

5.  acquire knowledge on Electrical Characterization and Non-destructive testing 

UNIT I SPECTROSCOPIC METHODS 9 

Atomic absorption spectrometry (AAS), Atomic fluorescence spectrometry (AFS) and Atomic emission 

spectrometry (AES) - Fundamentals and instrumentation, Vibrational spectroscopy - Raman and Infrared, 

Principles of Vibrational spectroscopy, Infrared and Raman activity, Applications. 

UNIT II X-RAY TECHNIQUES 9 

X-ray diffraction- Generation and characteristics of x-ray, Lattice planes and Bragg’s law, Theory of diffraction, 

Wide angle XRD; X-ray fluorescence spectroscopy- Fundamental principles, Chemical analysis, Wave length 

dispersive spectroscopy and energy dispersive spectroscopy, Applications. 

UNIT III ELECTRON MICROSCOPY 9 

Scanning electron microscopy (SEM), Instrumentation, Electron beam-specimen interaction, Specimen preparation, 

Energy dispersive spectroscopy (EDS) in electron microscopes; Transmission electron microscopy (TEM) - Basics 

of TEM, Electron sources, Specimen preparation, Image modes, Image contrast, Electron diffraction, understanding 

diffraction pattern, High resolution TEM, FESEM. 

UNIT IV THERMAL ANALYSIS 9 

Thermo gravimetric analysis (TGA), Differential thermal analysis (DTA), Differential scanning calorimetry (DSC), 

Dynamic mechanical analysis (DMA), Thermo-mechanical analysis (TMA) and Dynamic mechanical thermal 

analysis (DMTA), Basic theory, Instrumentation and applications. 

UNIT V ELECTRICAL AND MAGNETIC PROPERTIES 9 

Two probe and four probe methods for electrical characterization, Vibrating sample magnetometer (VSM) for 

magnetic property analysis, Applications. Non-destructive testing: Radiography, Ultrasonic, Acoustic emission, 

Thermography, Holography, Basic principles, Applications. 

 TOTAL PERIODS: 45 

COURSE OUTCOMES 

At the end of the course, the students will be able to 

BT MAPPED 

(Highest Level) 

CO1 
learn the different spectroscopic methods and fundamentals of Vibrational 

Spectroscopy 
Understanding (K2) 

CO2 know the effects of X-Ray techniques and chemical analysis Applying (K3) 



 

 

  

CO3 analyze the Electron Microscopy and Transmission Electron Microscopy Analyzing (K4) 

CO4 develop the thermal analysis and learn basic theory of Instrumentation Applying (K3) 

CO5 understand Electrical Characterization and Non-destructive testing Understanding (K2) 

REFERENCES 

1. S. Zhang, Lin Li, A. Kumar, Materials Characterisation Techniques, CRC press, 2008.  

2. Y. Leng, Materials Characterisation: Introduction to Microscopic and Spectroscopic Methods, John Wiley & 

Sons (Asia), 2008. 

3. R.M. Silverstein, Spectrometric identification of organic compounds, 7th ed., John Wiley and Sons, 2007. 

4. B. Raj, T. Jayakumar, M. Thavasimuthu, Practical Non-Destructive Testing, 2nd ed., Narosa Publishing 

House, 2002. 

CO - PO MAPPING 

Mapping of Course Outcomes with Programme Outcomes: 

(1/2/3 indicates strength of correlation) 3-Strong, 2-Medium , 1-Weak 

COs 
Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 

CO1 3 2 2 - - - 

CO2 3 2 3 - - - 

CO3 3 1 3 - - - 

CO4 3 2 2 - - - 

CO5 3 2 3 - - - 



 

PED23172 COMPOSITE MATERIALS AND TESTING 3 0 0 3 

COURSE OBJECTIVES 

To enable the students to 

1.  learn the types of composites, FRP and Particulate composites 

2.  acquire knowledge on types of Reinforcement and fibres 

3.  understand the characteristics of Metal Matrix Composites 

4.  study the Ceramic Metal Matrix, properties and various types of CMC 

5.  demonstrate the different types of testing of composites, Electrical and Thermal conductivity test 

UNIT I TYPES OF COMPOSITES 9 

Fundamentals of composites - need for composites -Types, Polymer matrix composites (PMC), Carbon matrix 

Composites or Carbon-Carbon Composites, Metal matrix composites (MMC), Ceramic matrix composites (CMC). 

Fiber Reinforced Composites, Fiber Reinforced Polymer (FRP) Composites, Particulate Composites. Applications 

of various types of composites. 

UNIT II TYPES OF REINFORCEMENTS/FIBERS 9 

Role and Selection of reinforcement materials.Types of fibres: Glass fibers, Carbon fibers, Aramid fibers, Metal 

fibers, Alumina fibers, Boron Fibers, Silicon carbide fibers, Quartz and Silica fibers, Multiphase fibers, Whiskers, 

Flakes. 

UNIT III METAL MATRIX COMPOSITES 9 

Characteristics of MMC, Various types of Metal matrix composites Alloy vs. MMC, Advantages of MMC, 

Limitations of MMC, Metal Matrix, Processing of MMC – Powder metallurgy process - diffusion bonding – stir 

casting – squeeze casting. 

UNIT IV CERAMIC MATRIX COMPOSITES 9 

Engineering ceramic materials – properties – advantages – limitations – Monolithic ceramics - Need for CMC – 

Ceramic matrix - Various types of Ceramic Matrix composites- oxide ceramics – non oxide ceramics – aluminium 

oxide – silicon nitride –Sintering - Hot pressing – Cold isostatic pressing (CIPing) – Hot isostatic pressing (HIPing). 

UNIT V TESTING OF COMPOSITES 9 

Mechanical testing of composites: tensile, compressive, Flexural, Impact and Hardness, electrical conductivity test, 

Thermal properties tests: Coefficient of Thermal Expansion and Thermal-Conductivity - Tensile hole testing, high 

temperature testing and wear test. 

 TOTAL PERIODS: 45 

COURSE OUTCOMES 

At the end of the course, the students will be able to 

BT MAPPED 

(Highest Level) 

CO1 understand the the types of composites, FRP and Particulate composites  Understanding (K2) 

CO2 know the types of Reinforcement and fibres Applying (K3) 

CO3 analyze the characteristics of Metal Matrix Composites  Analyzing (K4) 



 

 

  

CO4 learn the Ceramic Metal Matrix, properties and various types of CMC Applying (K3) 

CO5 
do the different types of testing of composites, Electrical and Thermal 

conductivity test 
Applying (K3) 

REFERENCES 

1. Mechanical Metallurgy, G. Dieter, 3rd Edition, McGraw Hill, 1986. 

2.  Engineering Mechanics and Composite Materials, Isaac M Daniels and Ori Ishai, Second Edition,  Oxford 

University Press, 2005 

3. Engineering Materials: Polymers, Ceramics and Composites, Second Edition, A.K.Bhargava, Prentice Hall 

India, 2012. 

4. Materials characterization, Vol. 10, ASM hand book, 2019. 

CO - PO MAPPING 

Mapping of Course Outcomes with Programme Outcomes: 

(1/2/3 indicates strength of correlation) 3-Strong, 2-Medium , 1-Weak 

COs 
Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 

CO1 3 2 2 - 2 2 

CO2 3 2 3 - 1 1 

CO3 3 1 3 3 2 2 

CO4 3 2 2 2 3 3 

CO5 3 2 3 - 2 2 



 

  

PED23173 SOFT COMPUTING 3 0 0 3 

COURSE OBJECTIVES 

To enable the students to 

1.  classify the various soft computing frame works 

2.  familiarize with the design of neural networks, fuzzy logic and fuzzy systems 

3.  learn mathematical background for optimized genetic programming 

4.  get exposed to neuro-fuzzy hybrid systems and its applications 

5.  understand various hybrid soft computing techniques and apply in real time problems 

UNIT I INTRODUCTION TO SOFT COMPUTING 9 

Soft Computing Constituents-From Conventional AI to Computational Intelligence- Artificial neural network: 

Introduction, characteristics- learning methods – taxonomy – Evolution of neural networks - basic models - 

important technologies - applications. Fuzzy logic: Introduction - crisp sets- fuzzy sets - crisp relations and fuzzy 

relations: cartesian product of relation - classical relation, fuzzy relations, tolerance and equivalence relations, non-

iterative fuzzy sets. Genetic algorithm Introduction - biological background - traditional optimization and search 

techniques - Genetic basic concepts. 

UNIT II NEURAL NETWORKS 9 

Supervised learning network: perceptron networks - adaptive linear neuron, multiple adaptive linear neuron, BPN, 

RBF, associative memory network: auto-associative memory network, hetero-associative memory network, BAM, 

hopfield networks, unsupervised learning networks: Kohonen self-organizing feature maps, LVQ – CP networks. 

UNIT III FUZZY LOGIC 9 

Membership functions: features, fuzzification, methods of membership value assignments Defuzzification: lambda 

cuts - methods - fuzzy arithmetic and fuzzy measures: fuzzy arithmetic - extension principle - fuzzy measures - 

measures of fuzziness -fuzzy integrals - fuzzy rule base and approximate reasoning : truth values and tables, fuzzy 

propositions, formation of rules decomposition of rules, aggregation of fuzzy rules, fuzzy reasoning-fuzzy inference 

systems overview of fuzzy expert system-fuzzy decision making. 

UNIT IV GENETIC ALGORITHM 9 

Genetic algorithm- Introduction - biological background - traditional optimization and search techniques - Genetic 

basic concepts - operators – Encoding scheme – Fitness evaluation – crossover - mutation - genetic programming 

– multilevel optimization – real life problem- advances in GA . 

UNIT V HYBRID SOFT COMPUTING TECHNIQUES AND APPLICATIONS 9 

Neuro-fuzzy hybrid systems - genetic neuro hybrid systems - genetic fuzzy hybrid and fuzzy genetic hybrid systems 

- Applications: optimization of traveling salesman problem using genetic algorithm approach, hybrid systems in 

image processing, soft computing based hybrid fuzzy controllers. 

 TOTAL PERIODS: 45 



 

 

 

COURSE OUTCOMES 

At the end of the course, the students will be able to 

BT MAPPED 

(Highest Level) 

CO1 apply various soft computing concepts for practical applications  Applying (K3) 

CO2 choose and design suitable neural network for real time problems  Applying (K3) 

CO3 use fuzzy rules and reasoning to develop decision making and expert system Understanding (K2) 

CO4 explain the importance of optimization techniques and genetic programming   Applying (K3) 

CO5 
review the various hybrid soft computing techniques and apply in real time 

problems 
Applying (K3) 

REFERENCES 

1. J.S.R.Jang, C.T. Sun and E.Mizutani, “Neuro-Fuzzy and Soft Computing”, PHI / Pearson Education 2004.  

2. S.N.Sivanandam and S.N.Deepa, "Principles of Soft Computing", Wiley India Pvt Ltd, 2011. 

3. George J. Klir, Ute St. Clair, Bo Yuan, “Fuzzy Set Theory: Foundations and Applications” Prentice Hall, 

1997.  

4. David E. Goldberg, “Genetic Algorithm in Search Optimization and Machine Learning” Pearson Education 

India, 2013. 

CO - PO MAPPING 

Mapping of Course Outcomes with Programme Outcomes: 

(1/2/3 indicates strength of correlation) 3-Strong, 2-Medium , 1-Weak 

COs 
Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 

CO1 3 2 2 2 2 2 

CO2 3 2 3 1 3 1 

CO3 3 1 3 2 2 2 

CO4 3 2 2 2 3 3 

CO5 3 2 3 1 2 2 
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