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1: Explain sbout crystal structures snd stomic bonds.
- ;Zz:::'.:::‘:;:’::’:&m m:::;"oul Imeulslond thelr properties. i o,
Outcomes |4 Describe about the various nmnll)k:c‘:‘l‘l dias :‘:‘::::""f: i it ":‘ e
allures and kn ge In testing of materisis.
5- Explain the principle of corrosion, their types, Its prevention methods along with the varlous surface engineering processes.
Week Class Day Theory/Practics! Topics
1st
15t Unit call and spaca lattice: Crystal systern: The seven basic crystal systems
2nd Crystal structure for metallic elements: BCC, FCC and HCP; Coordination number for Simple Cubic
3rd BCC end FCC; Atomic radlus: definition, stomic radius for Simple Cubic
1st BCC and FCC; Atomic Packing Factor for Simple Cubic,
2nd 2nd BCC, FCC and HCP;
3rd Simple problems on finding number of atoms for s unit cefl.
1st Classification - primary or chemica! bond, secondary or molecular bond
3rd 2nd Typesof primary bonds: lonic, Covalent and Metallic Bonds
3rd Types of secondary bonds: Dispersion bond
1st Dipole bond and Hydrogen bond
4th 2nd Isomorphs, eutectic and eutectold systems
3rd Iron-Carbon binary disgrem; iron snd Carbon Steels; flow sheet for production of Iron end steel
st Iron ores ~ Pig Iron: classification, compositon and effects of tmpurities on iron:
Sth 2nd Castlron: clessificstion, compotition, properties and uses; Wrought iron: properties,
3th uses/spplications of wrought Iron; cornparison of cest lron
1st wrought Iron end mild steel and high carbon steel; standard commercial grades of atewt o1 per BIS end AIS)
6th 2nd Alloy Steels — purpose of alloying: effects of alloying elements —importsnt slloystesls: STicon stewl
3rd High Speed Steel (HSS), heat resistingsteel.
1st Stainless Steel (S5): types of $S, applications of $5 — magnet steel = compoition, properties and uses
7th 2nd Properties and uses of aluminum, copper, tin, lead, rinc, ma gnesium end nickel
3cd Copper alloys: Brasses, bronzes = composition, properties snd uses
1st Aluminum alloys: Ouralumin, hindslium, ma gnedium = compositon
8th 2nd roperties and uses; Nickel alloys: Inconel, monel
3rd nicPerome ~composition
1st Ant-friction/Bearing alloys
9th and Vartous types of besring bronses - Sandard comyner el gr scdes o pov Bi3/ASME
3rd Various types of bearing bronies - Standerd commercial grades a2 per BIS/ASME
18t Varlous types of besting brontes - Standard commerciel greces #s per BIS/ALME
10th 2nd Introduction 1o fallure analysls; Fracture  ductile Irscture
3rd brittie fracture; cleavage; notch senutivty, fatigue
1st endurance limit; characterhtics of fatigue fracture
11th 2nd varlables affecting fatigue lite: cTeep: creep curve
ird creep fratture: Destructive testing Tensfe testing
1st compression testing Hardness testing: Brinell, Rockwell
12th 2nd bend test: torsion test: fatigue test; croep tost
3rd Non- destructive testing Visual Inspection; mas gnetic particie inspection
1st liquid penetrant test: uhtrasonic inspection: radiogra phy
13th 2nd Nature of corrosion and s causes: Electr 0 chemical re-sctions: Elect olytes
3rd Factors affecting corrosion: Environment, Materlal properties and physical conditions
1st Types of corrosion; Corrosion control Materlel selection. environment controf and design
14th 2nd Surface engineering processes’ Coatings and surface trea traents
3rd Cleaning and mechanical finishing of surfaces: Or ganic coatings; Electroplsting and Special matsliic plating
1st Electro polishing and photo- etching ;— Conver sion coatings: Oxide
15th 2nd {phosphate and chromate coatings: Thin film coatings: PYD and CVD: Sur face snalysis; Hard-facing
thermal spraying and high- energy processes.: Process/mate-ral seiection. Pollution norms for reating
3rd effluents as per standards.
Leamning Resources;
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2.R.S.KHURMI,- MATERIAL SCIENCE
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