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Lifetime of Plasma Facing Materials (PFM) is critical issue for successful implementation of fusion 

reactor project. Tungsten is chosen as main plasma facing material for ITER and DEMO divertor 

design. Tungsten coatings can also be alternative to the monolithic material, especially for large area of 

the DEMO reactor first wall. Analysis of tungsten lifetime of PFM has been performed with number of 

simulation facilities (e-beams, linear devices, plasma gun and QSPA). Nevertheless, evaluation of 

erosion features of tungsten and tungsten coatings as well as characterization of the erosion products in 

the course of the transient high heat fluxes is still among the priority issues. 

Heat fluxes testes of doubly forged tungsten and tungsten coatings with thickness up to 0.6 mm on 

copper and stainless steel substrates were carried out with a quasi-stationary plasma accelerator 

QSPA Kh-50 simulating the ITER transient heat load (energy density and the pulse duration) as well as 

particle loads parameters. The surface energy load, as measured with a calorimeter, was either 0.6 

MJ/m2, which is below the melting threshold, or it was chosen between the melting and evaporation 

(1.1 MJ/m2) thresholds. The plasma pulse duration was 0.25 ms.  

Observations of plasma interactions with exposed surfaces, analysis of the dust particle dynamics and 

the droplets monitoring have been performed with a high-speed digital camera. Development and 

evolution of surface pattern in the course of plasma irradiation have been studied with optical and SEM 

microscopy, profilometry and XRD analysis.  

Large number of repetitive plasma loads below the melting threshold led to the clear degradation of 

thermo-mechanical properties of the affected surface layers and subsequent as of macro cracks edges 

in result of plasma impacts. Ejection and re-deposition of the eroded material were observed also. 

Heat loads which accompanied by pronounced melting of tungsten cause an intense ejection of liquid 

droplets and also solid dust particles.   

For tungsten coatings, the delamination processes are found to be dominant. The surface morphology 

is affected mostly by melting and re-solidification of a surface layer. In dependence on the heat load 

value, dynamics of the erosion products is essentially different for the droplets and dust particles 

emitted from the coated target surface.  
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