










Mewar University, Chittorgarh, Rajasthan 
Department of Mechanical Engineering 

No. MU/ME/VAC/2023-24/01 

NOTICE 
. 

Date: 20/09/2023 

Department of Mechanical Engineering is conducting the Value added course on powder 
metallurgy from 10/10/2023. All the interested students are requested to attend the classes and 
give their names to Mr. Dinesh Kumar, Assistant Professor, Department of Mechanical 
Engineering on or before 28/09/2023. 

Department of Mechan 
Mewar Univerisity, Chittorgarh 

He¡d 



Value Added Course: Powder Metallurgy 

Course Outcomes: 

Course Objcctives: To provide students with an understanding of the history, applications, and 
significance of Powder Metallurgy. t will cover the various characteristics of metal powders, 
their measurements, and the different methods of metal powder production and their industrial 
applications 

Course code: ME-12024 
Duration: 30 Hours 

Upon successful completion of this course, students will be able to: 
Understand the evolution, significance, and industrial applications of Powder Metallurgy. 
Measure and analyze metal powder characteristics and familiarize with production 
methods. 

Apply various powder compaction techniques and understand the sintering process to 
improve material properties. 
ldentify common defects in powder metallurgy products and implement methods to 
minimize them. 

Unit 1: Introduction to Powder Metallurgy and Metal Powder Characteristics 

Introduction 

Historical and modern developments in Powder Metallurgy. 
Advantages, limitations, and applications of Powder Metallurgy. 
Basic steps involved in Powder Metallurgy. 

Characteristics of Metal Powder 
Chemical composition, particle size, shape, and size distribution. 
Characteristics of powder mass (apparent density, tap density, flow rate. friction 
index). 

o Properties of green compacts and sintered compacts. 

Uni 2: Metal Powder Production Methods and Powder Charaeterinotins. 

Metal Powder Production Methods, 

Alomization, reduction lrom oOXIde, electrolys1s, crushing, milling, condensation 
o metal vapor, hydride and carbonyl processeS, mechanical alloyine., and new 

developnents. 
Powder Characterization 

Powder conditioning and compuction fundannentals. 

Orqas 



Density distribution in green compacts. compressibility. green strength. pyrophoricity. and toxicity. 
Unit 3: Powder Compaction Methods and I Powder Forming Techniques Powder Compaction Methods 

Types of compaction presses. .tooling. and the role of lubricants in powder 
compaction. 
Single and double die compaction. i isostatic pressing. and hot pressing. Powder Forming Techniques 
Powder rolling. powder forging. powder extrusion. and explosive forming 

techniques. 
Unit 4: Sintering, Sintered Products, and Defects in Powder Metallurgy Sintering 

o Definition, stages of sintering. effect of variables. sintering atmospheres and 
furnaces, mechanisms. liquid-phase sintering. and secondary operations. Sintered Products 
Study of sintered bcarings, cutting tools, metallic filters, friction and antifriction 
parts, and electrical contact materials. 

Defects in Powder Metallurgy 
Causes and mitigation of defects in Powder Metallurgy processed materials, 
including techniqucs like friction stir processing 

Recommended Textbooks: 
1. Introduction to Powder Metallurgy by A. K. Sinha, Dhanpatrai Publication 2. Powder Metallurgy: Science, Technology, and Materials by Anish Upadhyaya, Gopal 

Shankar Upadhyaya, CRC Press 
3. Powder Metallurgy: Science. Technology, and Applications by P. C. Angelo, R. 

Subramanian 
4. Powder Metallurgy by W.D. Jones 
5. Principles of Powder Metallurgy by T. Shukerman 
6. Handbook of Powder Metallurgy by H.H. Hausner 

7. Powder Metallurgy, ASM Handbook, Vol-VII 
oME 
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Mewar UniversityChittorgarh, Rajasthan 
Department of Mechanical Engineering 

No. MU/ME/VAC/2023-24/02 

NOTICE 

Date: 20/01/2024 

Department of Mechanical Engineering is conduting the Value added course on powder 
metallurgy from 01/02/2024. All the interested students are requested to attend the classes and 

give their names to Mr. Dinesh Kumar, Assistant Professor, Department of Mechanical 

Engineering on or before 25/01/2024. 

Department of Mechanical Engineering 
Mewar Univerisity, Chittorgarh, Rajasthan 



Value Added Course: Sustainable Manufacturing Course code: ME-22024 
Duration: 30 Hours 

Course Objectives: To equip students with a comprehensive understanding of sustainability in manufacturing, covering key topics such as energy efficiency, renewable resources, waste reduction, recycling, and circular economy practices. 
Course Outcomes: 

Upon successful completion of this course. students will be able to: 
Understand the principles and significance of sustainable manufacturing. 
Evaluate and apply energy efficiency measures, green technologies, and waste reduction 
techniques. 
Analyze the environmental, economic, and social impacts of manufacturing processes. 
Integrate sustainability into product design, manufacturing, supply chains, and promote 
circular economy practices. 

Unit 1: Introduction to Sustainable Manufacturing 
Introduction to Sustainable Manufacturing 

Overview of sustainability in manufacturing. 
o Historical evolution of sustainable manufacturing practices. 

Importance of sustainability for industries and the global economy. 
o Triple Bottom Line (TBL): Economic, Environmental, and Social sustainability. 

Key Drivers of Sustainable Manufacturing 
Regulatory reauirements andandards ISO 4001. environmental regulations). 

Market demand for sustainable products. 
o Corporate social responsibility (CSR) and environmental stewardship. 

Unit 2: Sustainable Manufacturing Processes 
Energy Efficiency in Manufacturing 

Reducing energy consumption and enhancing energy efficiency. 
Renewable energy sources for manufacturing (solar, wind, etc.). 
Energy management practices and systems. 

Green Manufacturing Technologies 
Introduction to green technologies and their application in manufacturing. Cleaner production techniques, eco-design, and sustainable product development. Role of automation and Industry 4.0 in promoting sustainable practices. Sustainable Materials and Resources 
Materials selection for sustainability (biodegradable, recyclable, etc.). 
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