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MEOE 001 INTRIDUCTION TO MATERIAL SCIENCE 

 L T P Credit 
 3 0 0 3 

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

MEOE-001.1 UNDERSTAND [II] Understanding of the correlation between the internal structure of materials 
MEOE-001.2 UNDERSTAND[II] Various methods to quantify their mechanical integrity and failure criteria 
MEOE-001.3 DISCUSS [III] To provide a detailed interpretation of equilibrium phase diagrams 
MEOE-001.4 APPLY [III] Learning about different phases 
MEOE-001.5 UNDERSTAND [II] Heat treatment methods to tailor the properties of Fe- C alloys 
 
Mapping of course outcomes with program outcomes 
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MEOE-001.1 1 - 2 1 - 1 - - - 1 1 1 
MEOE-001.2 2 3 3 2 2 1 - - - 1 1 1 
MEOE-001.3 2 3 3 2 3 2 1 1 - 1 1 2 
MEOE-001.4 3 2 2 3 3 2 - - - 1 2 2 
MEOE-001.5 3 3 3 3 3 2 2 2 - 1 3 2 
 
 

UNIT 1 Crystal Structure 
1.1 Metallic crystal structures 
1.2 Imperfection in solids 
1.3 Point, line, interfacial and volume defects 
1.4 Dislocation strengthening mechanisms 
1.5 Critically resolved shear stress  
1.6 Mechanical Property measurement  

 
UNIT 2 Static failure theories 
2.1 Ductile and brittle failure mechanisms 
2.2 Fracture with fatigue 
2.3 Introduction to non-destructive testing (NDT) 
 
UNIT 3 Alloys, substitution and interstitial solid solution 
3.1 Phase diagrams  
3.2 Eutectic, peritectic, peritectoid and monotectic reactions  
3.3 Iron Iron-carbide phase diagram 
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3.4 Austenite, ferrite and cementite, cast iron 
3.5 Microstructure development 
 
UNIT 4 Heat treatment of Steel 
4.1 Annealing, tempering, normalizing and spheroidising 
4.2 Iso- thermal transformation diagrams for Fe-C alloys 
4.3 Continuous cooling curves 
 
UNIT 5 Alloying of steel 
5.1 Properties of stainless steel & tool steels 
5.2 Cast irons- grey, white, malleable and spheroidal cast irons 
5.3 copper and copper alloys 
5.4 Aluminum and Al-Cu – Mg alloys 
5.5 Nickel based super alloys and Titanium alloys 
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