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Proposal for u New Course

Comrse Number: ME 310

Course Name: Advanced Manulacturing Processes

Credite: 3-0-0-3

Prerequisites: Basic Manufacturing Processes (1C- 141 and/or instrucior’s consent
Fntended for; UGAMS/PhI

Dristribution: Elective for ME

Remester; Oodd/Bven

Preamble: Manufacturing is u wealih-producing sector that contributes hugely to the GDP of
any country. One of the widely-used definitions of advanced manufacturing involves the use of
technology to improve product and/or processes with a relative technology being deseribed as
“sfvanced”. Manulacturing covers wide arcas of inputs, processes and products, It reaches out to
the demands of production for thousands of different variasls and types of goods.
Manufacturing covers a wide variely ol situations ranging from robot conteolled mechanized
lines of production [ing to simple day v day use equipment with mechanical activities, This
course is intended o build up the concepts and Tundamentals pertaining to advanced
manufaciuring processes with respect o pdvanced metal casting processes; advanced machining
processes, advanced metal  forming  processes, advanced Joining  processes, additive
mmmlm.lm‘mg computer aided :mnufactmmg The course also altempls o present « bird's eye
vipw of the extent of alterations involved in these processcs.

Course OQutline: The course alms to provide he students understanding the fundamentz!
woncepis and tcehmqm% in advanced manufacturing processes such as materinl machining,
casting, joining, forming and additive manufacturing,

Course Modules:

Maodale-1: Introdestion to Advanced Manu facturing Processes {4 vontact hours) -
General tends in manufacturing, Introduction to advanced manufacturing, overview and need;
selection of manuficturing process; fundamentals of materials and their mechanicad, physicat and
manufacturing properties; introduction to dilfereni types of materials - metals and afloys,
polymers, glass and ceramics, semiconductors, composites and nanomaterials,

Module-2: Metal Casting snd Foundry TLGI]I]E({L[&S (8 contnct howurs)
Physics of solidilication - nuclegtion and grain growth; solidification of pure metals and alloys:
progressive and directional solidification; rate of ea[;d:im{u}n Chyoerinov’s rule; Riser and
gating system design; aspiration eflect; Advanced casting processes: centrifugal and continuous
casting processes, squecze casting, vacuum mould casting, evaporative pattert casting, semi-
sofid metal working ﬁ?FﬁCﬂSSE? ceramic shell casting, microwave casling: Casling defeets;
testing, inspection and quality control  product design considerations; Lcmmmiss of melal
casting, significance of modelfing and simulation in tmproving cast quality and cost reduction,



Module-3: Forming Processes : {7 contact honrs)
Metal forming fundamentals; nwderial behaviour during metal forming: temperature during nelal
lorming; strain rate sensitivity; yield eriteria of metals; mechanics (stress strain analysis) of
forming processes- rolling, forging, drawing, force analysis in deep drawing, bending exrusion
ete.l punching and blanking- mode of metal deformation and failure; two-dimensional model
and fracture amalysis; determination of working force; details of high energy rate forming
(HERF) process; electro-magnetic forming; explosive forming; electro-hydravlic forming;
stretch forming; contour roll forming, Advanved plastic moulding processes — injection
moulding.

Modute-4: Material Removal Processes {A contact hours)
Basies of traditional machining- machining by culting, abrosion: nan-traditional machining-
single. action traditional machining and hybrid machining; advanced machining processes;
principles, mathematical analysis, wmachining system, material removal process, process
parameters and applications of ultrasonic machining (USM), abrasive water jel machining
(AWIM), electrochemical machining (ECM), chemical milling, photo chemical milling, slectro
polishing, cleetro discharge machining (EDM), electron beam machining (EBM3, and Jaser beam
machining (LBM) processes, abrasive flow machining (AFM), blo-machining, microwave
nmachining, plasima beam machining, fon beam machining, slastic machining, micro and nanc
machining, '

Module-5: Materiat Joiniug Processes : (8 contuet hours)
Classification of material joining processes, physics of welding arc, arc characteristics; are
efficicnoy; heat generstivn at cathode and anode; effect of shielding gases, Isotherms of ares, arc
blow; caleulation of peak temperature; width of heat affected zone (HAZ), Faciors affecting
FIAZ—residual stresses- measurement and control; shielded metal are welding (SMAW), pay
tungsien are welding (GTAW); gas metal arc welding (GMA W), submerged arc welding (SAW),
electro slag welding (ESW), electro gas welding (EGW), resistance welding (RW), cold pressure
welding, ultrasonic welding (USW), electron beam welding (EBW), laser beam welding (LBW);
solid state welding; microwave joining; welding of plastics. '

Module-t: Additive Manafacturing (7 contact hours)
Additive manufacturing processes, rapid prototyping techniques (RPT) such as liquid-based,
technigues-  stereolithograplyy, kolographic interference  solidification, beam  interforence
solidificalion, solid ground curing; modelling techniques in additive manufacturing- fused
deposition modelling (FDOM)} and shaps deposition manufacturing, Selected Laser Sintering
(51.5), Laminated Object Manufacturing (LOM), 3-D printing, Laser Enginoered Met Shaping
(LENS), accuracy in additive manutheturing processes, stair-casing and iis corraction, materials
for additive manufaeturing processes.

Text Books:
L. Kalpelgian, 8. and Schmid, 8.R., Mamfacturing Erigingering and Technology, Pearson
Prentice Hall, 2008,
2. Groover, N.P. Auwiomation,  Production Systemss  and  Comprder  Integrated
Mariafacturing, Prentice-Hall, 2007. '
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1, Ghosh AL and Mallik A, Monnfocturing  Science, Hast-West
Prass Pyl Lid., 1983,

2. Jain VK., Advanced Machining Processes, Allied Pubiishers, 2002,

Pandey P.C. and Shan H.S., Modern Machining Processes, MeGraw Hill Publishing

Company, 19840,

4. Heine and Roshenthal, Principles of Metal Casting, Tata MeGraw-11 Publishing

Company Ltd., 1983,

Avitzur B., Metal Forming Anelysis, Me Graw Hill Pablishing Company, 1980.

b. Messler  RW, r,  Jeining o Materinls  ond  Structires,  Ulsovior

Butterworth--Heinemann, 1999

Welding Hand Book, Volume 1-5, 9 edilion, American Welding Sociuty (AWS), 1599,

8. Chua, CK. and Leong, K.F., Rupid Protyping: Principles and Applications in
Marmyfociuring, Tobm Wiley and Sons, 2000,
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Similarity Content Declaration with Existing Courses

5.Mo, | Course Code | Simitarity Content | Approx. % of Corent |
1, ME-635 - | Advanced | Less than 5%
- | machining amtl
castingprocesges |
2. [ ME-308 | Rapid Prototyping | Less than 3%

Other Faculty interested in teaching this course: Dr. 8. Powar



