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Objective 

ÅDetermine the effects of variables on 
distortion  

ÅMeasure the strain fields as a function of 
process variables  

ÅMeasurement of residual stress as a 
function of variables  

ÅDetermine distortion in stiffened panels 
with optimized parameters  
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Å Using the Faro Arm surface mapping tool 
determine the distortion induced during FSW.  

Å Map the surface of 4 in. wide by 8in. long 
specimen pairs of 0.040 in. 7075 -T6 
Aluminum plate before and after FSW and try 
to determine the distortion.  

ÅAttach 3 Strain gages of type CEA -13-120 -EU 
to one of each specimen set to determine 
induced strain due to the FSW.  

ÅCalculate Surface Strain due to FSW.  

ÅQuantify Distortion of the welded aluminum 
plates.  

 

 

Experiments 

ÅThe Faro Arm is a useful tool for 
visualizing distortion in a plate.  

ÅThe Faro Arm is inconsistent enough 
that it does not seem to be a useful tool 
for determining strain.  

ÅStrain Data shows clamping causes a 
significant amount of strain.  

ÅZ axis quantification index appears to 
show higher distortion with higher index 
and lower distortion with lower index.  

ÅRotational Speed has little influence on 
distortion of panels.  

ÅFurther testing of specimens with 
different welding parameters.  

ÅDevelop a procedure to reduce distortion 
in Friction Stir Welding.  
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Results 

             Z-axis Position                                           D=ễ|Zi-Zf| 

Specimen Distortion Index 
09035-31 20.1521 
09035-33 25.1127 
09035-34 17.4232 
09035-35 17.1474 
09035-36 16.6752 
09035-37 24.5089 


