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The progress in development of vacuum-plasma devices is connected with the design 

and creation of constructional elements from materials, which have a high erosion resistance 
and can maintain the large specific flux of energy per effective area. Recently as the materials 
of such constructional elements it was offered to use the reversible sorbents of hydrogen of 
Zr-V system, which have high-rates of sorption-desorption and large thermal effect of the 
hydride phases decomposition [1]. 

In the paper an experimental research of the thermal conditions features of the metal-
hydride electrodes, which subjected of the energy loads in the vacuum-plasma devices, are 
given. The simulation of the energy loads on the electrodes was carried out with the help of 
gas discharge plasma as there is an possibility to vary the energy spectrum of the bombarding 
particles and to gather a necessary radiation dose to the material surface. For comparative 
examinations of various materials under the irradiation by high-energy heavy particles it is the 
most convenient to use the Penning discharge. In this case, the cathodes made of different 
materials are under the identical conditions even at the change of working discharge modes. 
Therefore in the device on the basis of the Penning discharge the cathodes of metal-hydride 
and stainless steel were set. 

It was detected, that the increase of the temperature gradient of metal-hydride cathode 
goes down with the increase of discharge current value. The dependence of operating 
temperatures difference of cathodes from exposure time has shown that the temperature of the 
metal-hydride cathode is sufficiently lower than the temperature of the stainless steel cathode. 
Such a softening of the thermal operation conditions of the metal hydride cathode is caused by 
thermal decomposition of hydride phases. Besides there is the energy flow dissipation of 
bombarding particles on the protective gas target formed by desorbed hydrogen. The 
considerable decrease of metal hydride electrode erosion was observed as well. 

With the purpose of determination of the contribution of every of these effects to a 
softening of the thermal conditions of the metal hydride cathode the experiments by definition 
of heat amount removed from the cathode due to a thermo desorption of the hydrogen from 
the metal-hydride have been carried out. The temperature dependence of the copper target has 
been investigated at the different levels of power input. Power was supplied with the help of 
the electron beam. The target had the developed interior surface which has been filled with 
metal-hydride. On the basis of experimental data and theoretical calculations it was set, that 
for stabilization of the target temperature at the level of 150оС amount of metal-hydride is 
1 g/J. Thus, it is shown, that application of reversible sorbents of hydrogen as constructional 
materials for plasma devices allows to reduce their operating temperature up to acceptable 
values. 
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