WELDING SCIENCE AND TECHNOLOGY (IN TAMIL)
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PROF. MURUGAIYAN AMIRTHALINGAM
Department Of Metallurgical And Materials Engineering

IIT Madras

PRE-REQUISITES : Knowledge of Tamil is essential.

INTENDED AUDIENCE : ITl, polytechnic students, working professional in manufacturing industries, daily labours in
welding, Practicing welding engineers, welders, R&D personnel in academia and national
laboratories, quality management personnel from welding and manufacturing industries and
research scholars who are working in welding and joining.

INDUSTRY SUPPORT :Welding and fabrication industries, white-goods manufacturers, automotive OEMs etc

COURSE OUTLINE :

The modern material assemblies require the combined use of alloys for a given commercial application. Welding technologies are of
critical importance for the construction of virtually all components of the assemblies. This course aims to elaborate the physical
principles of arc, plasma, laser, resistance spot, electron beam and solid state welding processes. This includes, physics of electric arc-
plasma, engineering the arc-plasma for welding, metal transfer and mass flow in the weld pool, laser/electron beam - material
interactions, pressure and force balance in keyhole mode power beam welding, fundamentals of heat generation by Joule heating and
process principles and overview on types of resistance and solid state welding processes in Tamil. Welding eteiusng “uim eveudsgen” ety
el Ly Qo eipddler AMULLGEDE). B BleremiLLPema 6160t mIb & meutd. B HetmnL eunipsiles ueBesmy euevasimest welding (peomesemen
LWETUEGSH uBABGMILD. 25 Te0HHNEG B 6B B OIS SHeyss LHMID WETETST HLMRULGNEG, uToaiBsT 20USHH CFlansneE,
UeuBisset Sl Hleusng, Qe aseasiseen elamiamie el qusba Hlssr swuriugeemy welding e ssisspwuns Qo uwors
e Ang. Bis aiGlle B Soasg) amsita welding Gamdas Lkismanyb Soeasshar SplueL S{fliuameayd SBlLD aifue

SN N&CTETeT CUTAGHILD. Bhe UL S HIBIGT Mbg) USbisas NNSHMNEHHEHID. (pae utsshle, Aanpasl udbdlar Gung

PP NSEILD DT (Peomaemend S{HuwilCurdlGmmd. Qe ab utasdle, et & ubpmaibaalar HplusmL CHTPOEI USSLID et
uPlpernseaD ShHns6ssTer CuTHGDID. epetmd utasdle, Laser eeldbanaon wpmib edhl Hestenansadiasst (electron beam) ewsueurmy
welding QawiuweTu@ R Smen sreaTunS LTTESLEUITAGILD. HTETSID UTESHH6, 6T HevL UHmevaulL| (LPEPHEELTLLD Hemeu CTELEUIT ) CUTESE0T
2USE (PEONSHEHSHE Gou@ens LIETLGEElEmeT sleiLems {HlCLTHBGID. Sl & LtsSHHa, LN Hev LHmeveLIL (LPEPMELTTET e UHDEeIL
(gas welding), 2gmiie| upmeveuliy (friction welding), Qe ubmeveailiy (explosion welding), Qessliym Geulu upmeeauliy (exothermic welding)
wmd QeSPeEde (plastic) uweuEsgd Beamiy (ponsamemyd HMwulCUTHCoIb.

ABOUT INSTRUCTOR :

Prof. Murugaiyan Amirthalingam is currently working as an Assistant Professor in [IT-Madras. His research and teaching interests include welding
metallurgy, welding processes development, steel product development and additive manufacturing.

COURSE PLAN :

Week 1: unabd 1 - GeosmtNudst Quig eif(paonssasmearpends, rdlflast whmb QuIgl L. uteD 2 Dl & il (PN,
(Dlerasiflent Hipliemur AMlefwiey - Hweswndsesd, G wH M ehTOET (Pevertassilet D{evwii (PevnaEseT, Geuliud GL&HB, N6 S0

Unit 1 Introduction to the course, general survey and classification of welding processes, Use of conventional fusion welding processes,
General characteristics of an arc, ionisation, dissociation, arc column, anode and cathode fall zones, Electrical conductivity of the arc,
heat transfer inside the arc and arc ignition.

Week 2: unasid 2 — et & upeomeuliNest {pleouL euPl(Peomaset LD MID 6ussEs, Hemeudsler plevuL feflwe.

Unit 2 Principles of gas tungsten arc welding, plasma arc welding, advances in gas tungsten arc welding Gas metal arc, shielded metal
arc, flux cored arc, submerged arc welding -consideration of shielding gases, electrode polarity, current setting, types of metal transfer,
process efficiency, melting rate, spatter losses and influence of external magnetic field on arc stability and Advanced GMAW processes.
Electrode coverings and their functions, types of fluxes,

Week 3: utasd 3 sl esfidsion whmh ediber sy Qaveoiy (peonseiear AHplamu s, QFuanss (YD, UTST wHmb
UI6V6OTER6I.

Unit 3 Introduction to power beam welding processes laser and electron beam welding processes - principles and modes of operation,
applications and advantages.

Week 4: unah 4 BletensL ubp ey - Higlemul A, easest, Qailu 2HuTSSHHHET HiglswuL , Qauliud SL &6, LIS DM LTSS,

sl 5. geventis Ay ubsomeuiiL| (PeoNEsst — eul, 206}, Qeulg, eoug, Qeuliu 200D, MgoISsL &S LHMID Qesil 260 660l (Peoma6IT

Unit 4 Process principles and overview on types of processes (spot, projection, butt, seam, and flash) Joule effect and temperature
distribution; Unit 5 - Other welding processes - gas welding, friction welding, explosive welding, adhesive bonding, exothermic (thermit)
welding, diffusion bonding, ultrasonic welding.




