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Chapter-IV: Welding 

 Joining two or more elements to make a single part is termed as a fabrication process. Welding is one 

of the fabrication processes. 

 A large number of industrial components are made by fabrication processes. Common examples are 

aircraft and ship bodies, bridges, building trusses, welded machine frames, sheet metal parts etc. 

 It may be called a secondary manufacturing process. 
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Gas Welding 

• It is a fusion welding in which strong gas flame is used to generate heat and raise 

temperature of metal pieces localized at the place where joint is to be made. In this 

welding metal pieces to be joined are heated. The metal thus melted starts flowing 

along the edges where joint is to be made. A filler metal may also be added to the 

flowing molten metal to fill up the cavity at the edges. The cavity filed with molten 

metal is allowed to solidify to get the strong joint.  

Oxy-Acetylene Welding 

• Acetylene mixed with oxygen when burnt under a controlled environment produces 

large amount of heat giving higher temperature rise. This burning also produces carbon 

dioxide which helps in preventing oxidation of metals being welded. Highest 

temperature that can be produced by this welding is 3200oC. The chemical reaction 

involved in burning of acetylene is  

                   2C2H2 + 5O2 = 4CO2 + 2H2O + Heat 

 

GAS WELDING TOOLS AND EQUIPMENTS 

• Tools and Equipment 
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(a) Gas cylinders (two) 

(b) Hose pipes and valves 

(c) Cylinder pressure gauge 

(d) Outlet pressure gauge 

(e) Pressure regulators 

(f) Blow pipe or torch and spark lights 

(g) Welding screens 

(h) Goggles, screens, gloves and apron 

(i) Wire brush, trolley, chipping hammer. 

• Consumables 

(a) Oxygen gas 

(b) Acetylene gas 

(c) Filler Metal (rod or wire) 

(d) Fluxes. 
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Arc Welding 

• Electric arc welding is one of the fusion welding processes in which coalescence of the metal is 

achieved by the heat from an electric arc between an electrode and workpiece, mostly without the 

application of pressure and with or without the use of filler metal depending upon the thickness of base metal 

Arc welding Principle 

Electric arc is generated when electrode is brought into contact with the work and is then quickly separated by a 

short distance approximately (0.8mm to 2 mm). The circuit operates at low voltage and high current so arc is 

established in the gap due to thermoionic emission from electrode (Cathode) to workpiece (Anode). The arc is 

sustained due to continuous presence of a thermally ionized column of gas. This arc produces at temperature of 

the order of 5500 ℃ or higher. In this way a pool of molten metal consisting of workpiece metal and filler metal 
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is formed in the welding zone. The electrode is moved along the joint with perpendicular zig-zag motion. The 

solidified molten weld pool makes the strong welded joint. 

 

ARC WELDING EQUIPMENT 

The equipments are categorized as facilitator, consumable and protecting equipments. 

Facilitator Equipment Welding 

(a) Power source (welding machine) 

(b) Electrode holder 

(c) Work table 

(d) Cables (for connection) 

(e) Finishing devices like chipping, hammer, wire brush, etc. 

Consumable Equipment 

(a) Electrode 

(b) Flux 

(c) Workpiece 

(d) Filler metal 

Protecting Equipment 

(a) Welding shields 

(b) Goggles 

(c) Screens 

(d) Gloves 

(e) Apron 
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Electrode 

The electrode used for providing heat input in arc welding are of two type, consumable and non-consumable 

electrodes 

Consumable electrode: when arc is obtained with a consumable electrode, the weld metal under the arc melts 

as also the tip of electode. The molten metal from electrode and that obtained from base metal gets mixed under 

the arc and provide the necessary joint after solidification. Electrode also acts as a filler rod to provide the filler 

metal metal into the joint. It may be made from steel, cast iron, copper, bronze or aluminum. 

Non-Consumable electrode: Non consumable electrode made of carbon, graphite or tungsten. Carbon and 

grapgite electode used in DC welding, whereas tungsten electrode is used for both AC and DC welding. The 

filler metal required has to be deposited through a separate filler rod.  
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