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Experimental Results, Metallographic Analysis 
Overview typical weld geometry 
Cross section: 

 Good connection but also residual gap at start/end 
 critical for fatique and crevice corrosion, needs optimization  



© Fraunhofer IWS 
Kürzel: Datum und Name der Präsentation 

G. Goebel, ICHSF 2012,  Slide 12 

Experimental Results, Metallographic Analysis 
Properties and Influence of Intermetallic Phases 

? ? 
Discussed in ICHSF 2010: 

 SEM-visible intermetallic phases 
can be reduced to pockets in 
Al+Cu 

 Experience/Literature: films with 
thickness <5µm  not detrimental 

 Still unclear if intermetallics free 
interface has been reached even 
partly 
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Experimental Results, Metallographic Analysis 
Properties and Influence of Intermetallic Phases 
TEM Analysis, 3 µm phase seam, Al+Cu weld 
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Experimental Results, Metallographic Analysis 
Properties and Influence of Intermetallic Phases 
TEM Analysis, 3 µm phase seam  

Al 

 Extreme fine grained structure, no preferred crystal alignment 

 Unusually high nano-porosity (diameter 10-20 nm) 
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Experimental Results, TEM Analysis 
Analysis of pocket-free sections 

 Continuous films were found throughout all analysed specimen! 
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Conclusions 

 Although MPW is also a shock welding process, it seems 
to differ significantly from EXW behaviour 

 By discussing a metastable wave initiation, wave formation 
for MPW could be explained 

 MPW can be used to create mixed material joints with 
extremely low intermetallic phases 

 Seen from TEM Analysis, at least for Al+Cu joints fully 
intermetallics free joints do not seem feasible 
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