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Abstract 

Strengthened iron aluminides show excellent mechanical properties up to 600°C. Therefore, 

coatings based on the intermetallic phase Fe3Al are promising candidates to replace Co-, Cr- 

and Ni- rich coatings; critical raw materials with a high ecological impact. Different 

strengthening mechanisms can be used in order to increase the hardness of such laser 

coatings. Silicon can be used to for solid solution strengthening, whereas carbon as well as 

the combination Ti and B can be used to precipitate hardphases, intended to result in increased 

wear resistance, as presented in Fig.1.  

 

Fig. 1. Microstructure of selected materials and their wear rates. 

In this study, the influence of different amounts of alloying on the processing and moreover the 

wear resistance was evaluated. A thorough analysis of the materials and the present phases 

was conducted, using scanning electron microscopy, electron backscatter diffraction, hot 

hardness testing, nanoindentation as well as high temperature abrasion testing. Results show 

that the hardness can be significantly increased from ~260 HV10 to ~ 350 HV10 via solid 

solution strengthening with silicon or TiB2 precipitations. Over 405 HV10 can be achieved by 

precipitating perovskite-type carbides Fe3AlC0.6. Hot hardness results show a good stability of 

the coatings >500°C. The wear results show a significant reduction of abrasive wear at high 

temperatures when strengthened, leading to lower wear rates at elevated temperatures (cf. 

Fig.2.) due the increased formation of mechanically mixed layer. The obtained wear rates were 

used to estimate a lifetime utilised for ecological impact calculations from cradle to gate to 

compare the developed coatings with other wear protection coatings. Here, a reduction of the 

ecological impact of ~80% compared to cobalt based coatings can be assessed, showing the 

high potential of iron aluminide-based claddings as high temperature wear protection. 



 

Fig.2. Selected results: a) Hot hardness data, b) Wear rates of the claddings investigated. 


