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SYLLABI OF COURSES FOR DIPLOMA PROGRAMME IN FABRICATION ENGINEERING, LEVEL [V&Vi 6

1. OXYGEN

Properties of oxygen. Production of oxygen: by- Electrolysis of water, liquefaction of
air, Industrial uses of oxygen. Liquid oxygen- Its advantages and use in welding and
cutting. Gassifications of liquid oxygen' by- Cold gasfier, hot gasifier. Oxygen
quality control. Oxides-Definition, fotmation of oxides:MgO, CuO, Si0,, Fe;0, &

., AlLOs, classification of oxides as acidic, basic, amphoteric and neutral- their

: reactions in general. Process of oxidation and reduction- its significance in welding.
. % AIR |

. Brief description of properties and uses of — Nitrogen; Hydrogen;.,
| " Comparison between Helium and Argon (With Feapect to i6His:
| of use and storage, oxide cleaning in shielding ¢
for pre-heating during welding, -

6 12

typéspf porous filters. Dissol,w:d. hcéti}lenef“

of'dissolved acetylene.
rmination of gas quantity-in a cylinder

cetylene-Air, water

cities of fuel gases
as, liquefied

gen fuel gas, natural gas; petrol-and kerosené
as; methane ethane, propane and but‘a"'iie; gases,
STION AND OXY-ACETYLENE FLAME | 7
of combustion. Types of combuStion on the basis of flame velocity-quiet

ation and detonation. Structure and chemistry of oxy-acetylene

of 'OXy-gcétyle,ne flame, g})eig;;)rpperﬁes éﬁd;applicatiqns. Thermal
Xy-acetylene flame- flame temperature heat transfer from flame to
tribution of specific heat flux. Effective heat input, efficiency of welding,

LI ! . . . . . Lo : SRy s B #
i angle, metal thickness, average velocity of mixture, ration’'éf oXygen to gas,
8, brazing and soldering). Basic differenc: between welding,
razing. Definition and necessity of a good flux, Welding fluxes-
sed fluxes for welding of the following metals and alloys-Mild steel-
d, reason. Cast iron and stainless steel. Aluminium and its alloys. 5
0d 1ts alloys. Magnesium and its alloys. Nickel and its alloys. Brazing o
:Necessity, functions, requiréments of a brazing flux, constituents of brazing
oval'of flux, Soldering fluxes- Definition, types of soldering fluxes- 2
y 1) .ld*im'ﬁd non-corrosive. Selection of flux. Need for post cleaning of 1
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llion of manual metal arg welding. Disadvantages of using bare wire electrodes. E 1]
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Advantages of using flux coated electrodes. Types of flux coated electrodes based
on — Wire size-light, medium and heavy. Coating size. Type of flux. Functions
performed by various flux ingredients- Slag forming ingredients, gas shielding
ingredients, de-oxidising elements and arc stabilising ingredients, alloying elements.
Manufacture of electrodes (brief description)- Dipping methods, extrusion methods.
Care and storage of electrodes. Effect of moisture in flux on welds.

8. ABSORPTION OF GASES BY WELDS

Sources of gases- Dissociation of fuel gases used in gas welding, atmosphere, electrode
and parent material. Typical faults caused by gas absorption- porosity, piping and
blowholes. Effect of gases absorbed in weld pool- Hydrogen, oxygen, water vapour
and nitrogen. Gas metals reactions, discussion of —physical solution (Endothermic),
exothermic solution. Prevention of gaseous contamination- Addition of reducing

: agent to filler material or flux in welding, providing an inert atmosphere, providing

' a shielding gas e.g. CO,, Ar or He, covering with an inert layer of slag e.g. (Electro

i slag welding), covering with a slag capable of removing oxides.

9. METALS :

. Characteristics of metals compared to non-metals- Physical state, malleability and
ductility, lustre, electrical conductivity, thermal conductivity and thermal expansion
and ability to alloy. Description of — Pure metals, coated metals, clad metals,
sintered metals and alloys. Crystal lattices (Brief description of)- F.C.C, B.C.C and
C.P.H. Crystal size related to mechanical properties, effect of temperature on crystal
size, non-ferrous metals- definition, characteristics and industrial applications of-
Copper, aluminium, nickel, tin, lead and zinc. Calculation of carbon equivalent for

alloy steel.(formula only).
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Total 48 100

; TERMWORK

Term work consists of laboratory exercise in the following topics-

1. Study of oxy-acetylene flame- Lighting the tarch, control of oxy-acetylene flame, extinguishing
the torch. :

. 2. Preparation of reagents used in welding- Kalling’s reagent, Keller’s reagent, Villella’s reagent,

3 Marible’s reagent, Murakame’s reagent, Nital, Picral, Glycergia, Tuckers reagent, Fry’sreagent. :

L 3. Determination of copper in copper alloy by iodometric titration ;

. 4, Determination of iron in iron ore or alloy .

L. 5. Visit to factories (2/3 visits) where processes such as; Electrode coating, manufacture of

3 acetylene, refilling of oxygen acetylene cylinders is carried out. ‘

- REFERENCE BOOKS _

- 1. Material Science and Processes by S. K. Hajra Choudhary

2. A Text-Book Engineering Chemistry by M N Uppal '

.+ 3. Gas Welding and Cutting by D. Gilzmanenko and G. Yeyseyer

.. . 4. The Science and Practice of Welding by Davis A. C. Cambride University Press
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