Arc Welding
· Welding process which coalesces materials through the use of heat from an arc 
· SMAW (Stick welding)
· About ½ of all large-scale industrial welding use this
· Arc is created around the electrode and work piece
· When the electrode melts a flux melts and shields the weld
· Constant current is used
· Submerged Arc Welding
· Similar to SMAW but designed to be automatic
· Spool of wire is used instead of electrode and sand is poured around the weld and reusable
· No sparks, everything is under flux
· ONLY FLAT SURFACES
· GMAW (MIG)
· Arc is produced by a continuous wire electrode
· Shielding gas is used
· Constant VOLTAGE is used
· Fast
· FCAW (Flux)
· Same as MIG but no shielding gas is used
· A flux in the core of the wire is vaporized and creates the shielding gas
· Large amount of fumes
· GTAW (TIG)
· Constant current
· Electrode is not consumable
· Uses a ground tungsten electrode
· If no filler is added to the weld it is called autogenous
· Plasma Welding
· Inert plasma is created and is used to fuse the metal
· Creates deep narrow welds
Oxyfuel Gas 
· 3 types of flames are used Neutral, oxidizing, and carburizing. Uses oxy fuel and large pressures to push the material togeather
· Air acetylene welding
· Oxyacetylene welding
· Oxygen/propane welding
· Oxyhydrogen welding
· Pressure gas welding


Solid State Welding
· Welding processes that coalescence at temperatures below the melting point of the base materials being joined without the use of brazing filler metal
· Roll Bonding
· Ultrasonic Welding
· Metallic tip vibrating at ultrasonic frequency to join a thin piece to a thicker one
· Consists of power source and a transducer
· Either single point or roller
· 20-60 kHz is typically used
· Friction Welding
· High speeds and pressures are used to create the bond
· Material should be capable of forging and generate sufficient heat at interface
· Not suitable for brittle materials
· Not suitable for alloys with graphite and lead
· Used to join similar and dissimilar materials
· Stir welding – a rotating tool is inserted into the work piece and moved around the weld line
· Diffusion Welding
· Materials are simply pressed together at a high temperature
· No deformation
· Very slow process
· Explosion Welding
· Weld is achieved by making one part strike the other at a very high but subsonic velocity
· Process is completed in microseconds
Resistance Welding
· Current flows through work piece
· Pressure forces the two work pieces together
· Time varies the amount of heat generated
· Resistance Spot Welding
· Fuck
· Resistance Seam Welding
· Off
· Resistance Projection Welding
· One piece has a flange that creates weld nuggets
· Uses lower currents, forces, and cycle times than spot welding
· Greater electrode life than spot welding due to larger contact surface
· Flash Welding
· Arc is created between part and substrate
· Once weld pool is established the stud is pressed onto the substrate
· Flash welding is welding two studs together
· Upset Welding
· Produces coalescence over the entire area of faying surfaces or progressively along a butt joint by the heat from the resistance to the flow
· [bookmark: _GoBack]Pressure used to complete the weld
Other Welding
· Electrogas Welding
· Vertical arc welding
· Shielding gas is used
· Like arc welding, no application of pressure
· Electroslag Welding
· Vertical arc welding
· Done from the top down
· Electron Beam Welding
· Beam is used to heat and fuse the material
· Extremely high quality welds
· Very expensive
· Can weld much deeper than laser but must be done in a vaccuum
· Laser Beam Welding
· Beam is used to heat and fuse the material
· Main application is for repairing welding defects
· Thermite Welding
· Mixture of aluminium powder and metal oxide that result in a non-explosive exothermic reaction when ignited. 
· Molten metal is used for joining metal parts by pouring it between them resulting in cast weld joint


 
