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Department: Mechanical Engg. 
Semester: 3rd Subject: ENGG. MATERIAL 

No. of periods per week: 4 

Topics 
Material classification 

Tntroduction to terrous and non-terrous category 

Alloys 
Types of alloys 

Physical Properties of Materials 
Chemical and Mechanical Properties 

Pertormance requirements. 
Material rellabilrty and safety 

Characteristics ot ferrous materials 
Application of ferrous materials 

Classification of low carbon steel 

Composition of low carbon steel 

Application of low carbon steel 
Classitication of MedIum carbon steel 
Compsition ot Medium carbon steel 
Application of Medium carbon steel 

Classitication ofHIgh carbon steel 
CompositIon of HIgh carbon steel 
Application of High carbon steel 

Alloy steel 

Low alIoy steel 
High alloy steel 

Tool steel 
Stainless steel 

Tool steel: 
Effect of various alloying elements Such as Cr, Mn, NI, V, MO 

Concept ot phase diagram 
Cooling curves 

Features of Iron-Carbon diagram 
With salient micro-constituents oH Iron and Steel 

Crystal detines 
Classification of crystals 

Crystal mpertections 
Classitication ot impertection 

Point detects 
Line detects 
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Volume Vetects 
Surtace defects 

Types and causes of point defects 
Vacancies 

Interstitials and impurities 
Types and causes of line defects 

Edge distocation 
Screw dislocation 

Ettect of impertection on material properties 
Detormåtion by Slip. 
Deformation by twinning. 

Etfect ot deformation on material properties 

Purpose of Heat treatment 
Process of heat treatment: Annealing, normalizing, hardening, 

tampering, stress relieving measures 
Surface hardening: Carburizing and Nitriding and Effect of 

heat treatment on propertiea of steel 
Hardenability ot steel 

Aluminum alloys: Composition, property and usage of 
Duralmin, y- alloy. Copper- Aluminum, Copper-Tin, Babbit 

Phosperous bronze, brass, Copper-Nicke, Predominating elements of 
lead alloys, Zinc alloys and Nickel alloys 

Low alloy materials like P-91, P-2Z for power plants and other high 
temperature services 

High alloy materials like stainless steel grades of duplex, 
super duplex materials etc 

Classitication, composition, properties and us�s of Copper base, Tin 
Base, Lead base, Cadmium base bearing materials 

Classitication, composition, properties and uses of Tronbase and Copper 
base spring material 

Properties and application of thermosetting and thermoplastic 
polymers, Properties of elastõmers 

honjay Rset 
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(PTGF MECHANICAL ENGG.) 

Classification, composition, properties and uses of, particulate based and 
reinforced compoaites. Classification and'uses of ceramics. 
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