
FSW PROCESSING OF CAST AlSi12 ALLOY 
 

D. Dehelean*, B. Radu**, R. Cojocaru*, C. Ciuca* 
 

*National R&D Institute for Welding and Material Testing ISIM, Timisoara, Romania, 
** University “Politehnica” of Timisoara, Faculty of Mechanics, B-dul Mihai Viteazul nr. 1, 
300222 Timisoara, Romania, bogdan.radu@mec.upt.ro 
 
 
Cast aluminum alloys are widely used for their good corrosion resistance and excellent 
castability, which provides reliable castings, even in very complex shapes, where the 
minimum mechanical properties obtained in poorly fed sections are higher than in castings 
made from higher-strength but lower-castability alloy. 
The paper presents some results of researches made in National R&D Institute for Welding 
and Material Testing from Timisoara – Romania (ISIM), on AlSi12 cast parts processing 
using Friction Stir Processing (FSP). The process allows structure modification and increase 
of cast material properties as well as removal of casting defects located in the surface layers. 
Researches focused on defining the shape and dimensions of processing tool and 
determining the optimum processing parameters. The best results were obtained with a tool 
with a cylindrical threaded M6 pin. 
The typical casting structure of AlSi12 containing coarse silicon plates that are very brittle 
was processed and transformed into a very fine structure with high toughness and good 
plastic properties. Plastic deformation capacity was evaluated by bending tests of base 
material and processed material, which revealed a maximum deformability (bending angle 
of 180º without fracture) for processed material. Tests proved that correlation between 
processing direction and bending direction after processing is very important. For maximum 
plasticity, the FSP processing direction should be perpendicular on bending axis of the 
material. 
In the same time, the processing tool plasticizes the superficial layers of material and 
processes it, similar with extrusion, removing the defects localized in the surface layers of 
material. Microscopic analysis, mechanical tests, infrared temperature on-line monitoring, 
etc. were used to evaluate the results. 
The results obtained permit the use of FSP to repair defects located in surface layer of the 
cast parts and improves the exploitation and processing properties of the cast AlSi12 alloys. 
This new processing technique opens new possibilities for design of AlSi12 cast alloys parts 
as well as redesign of processing technologies. 


