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ADVANCED IN-SPACE PROPULSION TECHNOLOGIES (electric propulsion)

 Project name:

Space Plasma Thrusters Efficiency Increasing with New Advanced Cathode Emission Materials.

Acronym: STENAM
Electric propulsion (plasma thrusters, ion thrusters, arc engines etc.) would be widely used for future long-term interplanetary missions. Key element of any electric propulsion unit is a cathode, made of high-emission material, generating electron/ion flow and creating in this way general thrust. Obviously (with others equal), higher emission means higher thrust. Currently, lanthanum hexaboride LaB6 is widely used for hollow cathodes of electric propulsion units with typical thermo-emission current density 5 A/cm2 and work temperature of 1760 K. 

The scope of this project is sufficient increasing of electric propulsion unit’s cathodes emission current and, thus, radical increasing of electric propulsion thrust and efficiency. Two main approaches supposed:

1. Specific treatment of LaB6 cathode emitting surface  - bombardment with oxygen ions O2+ . Preliminary research has shown the possibility to increase emission current density appr. 5-6 times.

2. Development and testing of new composite emission material based on BaHfO3. In this case emission current density more than 200 A/cm2  can be produced.

Obviously, new plasma thrusters with cathodes made of mentioned materials would be 3-8 times more efficient in thrust (with the same weight) than used today. Comparative tests of thrusters with cathodes made of conventional and new materials to me made also.

Following Work Packages assumed:

1. LaB6 oxygen ion treatment technology development and testing

2. BaHfO3 cathode manufacturing technology development

3. New materials emission current parameters research.

4. Manufacturing of plasma thrusters with new emission materials application.

5. Comparative thrusters’ testing. Optimization new materials application

We are looking for:

1. Project coordinator

2. Partners interested: Universities, research labs, cathodes/plasma thrusters manufacturers (incl.SMEs)

General info about our University available at:

http://cordis.europa.eu/fetch?CALLER=EN_FP7_PARTNERS&ACTION=D&DOC=1&CAT=PART&QUERY=0122c5efc0e6:b201:3dce413d&RCN=82590
http://www.easn.net/network-members/cee/224/
Contacts: 
Igor Rybalchenko, R&D manager

National Aerospace University "KhAI"
17 Chkalova str.  Kharkov 61070, Ukraine

phone/fax: +38 057 719-0473
E-mail: iar@khai.edu
www: www.khai.edu
