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The hardness values of the cladded material in the centre region remain approximately 
constant from the bottom of the substrate up to 3.5 mm and, then, decrease strongly down to below 
80 HV in between 3.5 and 4.0 mm indicating the relatively low hardness and strength of the 
deposited clad layer. For the mixed material case, the hardness remains closer to the hardness of the 
fresh base material and no rapid decrease is observed near the top surface. However, there is 
tendency towards greater variation in the hardness values near the top surface that complies with the 
banded nature of the microstructure as observed in Fig. 9a and b. The variation indicates that the 
addition of AA1050 in the mixed layer lowers the hardness at this specific location. The addition of 
AA1050 can be seen in Fig. 9b showing darker bands which contains less copper. Apparently, the 
friction surface cladding experiment with the current experimental settings causes considerable 
mixing of the substrate and the filler material, but up to a certain degree.  

Conclusions 

In this paper the first results of the Friction Surface Cladding (FSC) process, that is related to 
friction stir welding, have been presented. Based on the observed microstructure, micro hardness 
and SEM-EDX measurements it has been demonstrated that FSC is capable of deposition of a thin 
AA1050 clad layer on an AA2024-T351 substrate. By changing the experimental conditions the 
filler material can also be mixed with the surface region of the substrate material. As such, the FSC 
process expands the possibilities to clad and/or mix materials on a substrate in the solid state.  
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