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An inertial gas ‑ Xe ‑ is used as a working substance for providing a thrust in stationary plasma thrusters (SPT) at present. However, for solving a number of large promising space projects, controlled flight to planet-type, implementation of Xe becomes expensive. Moreover, the realized natural reserves of Xe are rather limited. A simple transition to other cheaper noble gases, as propellant, for the existing SPT results in an essential deterioration in the engine performance.

Within the framework of INTAS Project-99-01225 we have done the research to reveal the main reasons for deterioration in the engine performance and to produce the SPT optimized for operation with cheap gases. One should note the following main results of the realized study:

· The thrust and power characteristics of a laboratory model for stationary SPT-100-plasma thruster under operation with Xe, Kr and Ar in a wide rage of parameters were measured. It has been shown that the characteristics of the thruster are worsened under transition from Xe to cheap noble gases, Kr and Ar. The thruster characteristics are also reduced by a reduction in the Xe-fraction under operation with the mixture of Xe with Kr.

· The main plasma parameters in the discharge chamber of the thruster and those at the outlet of the beam under SPT-100 operation with Xe, Kr and Ar were studied. It has been shown that the processes in the thruster, as a whole, under operation with the gases under study are close each other, in spite of some differences. It is noted that the process of ionization for these gases in the discharge chamber of the thruster is the main factor for a reduction in the SPT-100-characteristics under transition from Xe to Kr and to Ar.

· Taking the results of the realized studies into account, the modified laboratory SPT-100m-model with a new diagram of the working gas supply to the discharge chamber of the thruster has been developed, produced and tested. The test results have shown a considerable improvement in the SPT-100m-characteristics under operation with Ar. For example, under the conditions, when Ua = 350V, m = 4.3mg/s, the thrust efficiency of the SPT-100m-model under operation with Ar attained ( = 0.53 at the specific impulse, Psp ( 3390s and at the thrust price, ( = 307W/g.

