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Abstract- Friction stir weldments(FSW) on similar metals of Magnesium alloy plates Ze-41 are joined like butt and lap joint , 

welding (FSW) with varying welding parameters alike to tool rotation speed (rpm) and welding speed (mm/min). Friction stir 

welding (FSW) is a solid-state union process that uses a non-consumable tool to join two facing work pieces devoid of melt the 

workpiece material. Heat is generating by friction between the rotating tool and the work piece objects, which leads to a 

softened region near the FSW tool. Even as the tool is traversed along the joint line, it mechanically intermixes the two pieces 

of metal, and forges the hot and softened metal by the mechanical pressure, which is functional by the tool, much like joining 

clay, or cash. Frictional heat is generating between the wear-resistant tool and the work pieces. This heat, all along with that 

generated by the mechanical mixing process and the adiabatic heat up within the material, cause the stirred materials to soften 

without melting. As the tool is stirred forward, a special profile on the probe forces plasticized material from the principal 

features to the rear, where the high forces assist in a forged consolidation of the weld. 
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INTRODUCTION 
 
Friction stir welding (FSW) is a solid-state combination 

process that uses a non-consumable tool to join two 

opposite work pieces lacking melting the workpiece 

material. Heat is generate by friction involving the rotating 

tool and the workpiece material, which leads to a soften 

region close to the FSW tool. 

 

FSW have been launch in spacecraft, and many other 

room advances are under growth; commercial jets welded 

by FSW have productively finished flying trials, with high 

volume profitable production forthcoming. Mg panel for 
high pace ferry and panel for rail vehicle are also wrought. 

Moreover, the friction stir welding of 50mm thick copper 

construction has provided a possible explanation for 

nuclear encapsulation of radioactive dissipate. 

 

 
Fig 1. Friction stir welding Process. 

II. EXPERIMENTAL SETUP 
 
Thought implicated a couple of tools practical on opposite 

sides of the workpiece and somewhat displace in the way 

of travel. The contra-rotating immediate double-sided 

process with combined weld passes has certain reward 

such as a lessening in hasty torque and a more balanced 

weld and heat input through the thickness. 

 

In adding, for certain applications, the employ of purpose 

designed multi-headed friction stir welding machines. 

Several researchers have reported effort on welding 

ferrous materials, carbon steels, stainless steels and nickel 
base alloys using both refractory metal tools and poly-

crystalline cubic boron nitride tools and this work has been 

reviewed. Tool wear and disastrous tool failure stay issues 

and friction stir welding. 

 

Table 1. Chemical Composition of Ze-41 Alloy. 

 
 

https://en.wikipedia.org/wiki/Friction
https://en.wikipedia.org/wiki/Adiabatic
https://en.wikipedia.org/wiki/Melting_point
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Table 2. Process variables. 

 
 

 
Fig 2. Experimental set up (Vertical Milling Machine). 

 

III. MACHINE VARIABLES 
 

The most universal type of milling machine, a vertical 
milling machine skin a vertically leaning spindle that 

holds, as well as rotates, the tool against the stationary 

work piece. The spindle is able of touching all while 

pressing against the work piece to link the materials. 

 

 
Fig 3. Friction Stir welding Process Flow chart. 

 

 
Fig 4. Butt Joint (Front view). 

 
Fig 5. Butt Joint (Backside view). 

 

 
Fig 6. Lap Joint (Front view). 

 

 
Fig 7. Lap Joint (Backside View). 

 
 

 
Fig 8. Wire EDM. 
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Fig 9. Cutting Process. 

 

 
Fig 10. Butt Joint (Tensile test specimen). 

 

 
Fig 11. Lap Joint (Tensile test specimen). 

Fig 12. Tensile test report (Butt Joint). 

 

Table 3. Butt Joint Testing report. 

 
 

 
Fig 13. After Test specimen (Butt Joint). 
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Fig 14. After test specimen(Backside joint). 

 

Fig 15. Tesile test report (Lap Joint). 

 

Table 4. Lap Joint Testing report. 

 

 
Fig 16. After Test specimen ( Lap Joint) 

 

 
Fig 17. After Test specimen lab joint (backside view). 

 

IV. CONCLUSIONS 
 

Thus, by this project, we validate the different enter 

parameter for friction stir welding and tool geometry to get 
best welded combined possessions for utmost tensile 

strength. Ultimate Tensile Strength for Butt joint is 

132.154 MPa. Ultimate Tensile Strength for Lap joint is 

38.437 MPa 
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