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            Friction Stir Welding Laboratory Casting Forming and Welding Lab (ME39007) Experiment No. 4: Friction Stir Welding Objectives:  To perform friction stir welding (FSW) on two similar aluminum sheets of same gauge by varying the FSW tool rotational and worktable translational speeds.  To analyse the influence of spindle tilt on surface defect (like amount of flash formation, weld root defects, etc.) by visual examination.  To study the influence of FSW tool rotational and worktable translation speed (i.e. welding speed), on welding force (F x ), axial force (F z ) and power consumption. Instruments required:  Numerically controlled FSW machine having load cell attached to it (to measure force and torque during welding),  Fixture for clamping the workpiece on the machine table,  Al sheets of dimensions ( 100 50 2.5   mm 3 ),  FSW tool (having flat shoulder surface and straight circular pin),  Few others necessary equipments for tightening and loosing the desired nuts and bolts. Hurdles in Welding Aluminum:  Difference of hydrogen solubility in liquid and solid state of aluminium alloy, leads to hydrogen trapping inside the weld and formation of defects like blow holes, porosity etc.  Formation of aluminium oxide on exposed surface, which is non-conductive, hard and has high melting point (approx 1900 o C).  High thermal conductivity as compared to steel, which causes rapid heat distribution due to conduction within the material  High thermal expansion (almost twice of steel) and high shrinkage volume (approx 6% of volume) increases distortion and weld crater size. Though various techniques like MIG, TIG, rotary friction welding is used for welding aluminum alloy but none of them could provide high weld strength required for aerospace or marine industries due to high Heat affect zone (HAZ), distortion etc. To achieve high weld strength friction stir welding was developed at The Welding Institute (TWI), UK in 1991 [1]. Theory of FSW In friction stir welding a rotating non-consumable tool with specially designed shoulder and pin is plunged on the abutting edge of firmly clamped work piece than traversed along the weld line to form a weld and finally plunge out from the work-piece (as shown in Fig. 1). Tool serves two purposes, firstly softening of material by heat generation through friction and plastic deformation, and secondly mixing of material by pin stirring to form weld. 
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                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
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