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Figure 2. Single-tether, two-6U CubeSat E-Sail configuration (Ref. 2) 

Figure 3. Stage 1 (propulsive separation with one 6U fixed) simulation results for tether deployment 
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4. SPACE ENVIRONMENTAL TESTING OF 
TETHER MATERIALS  

The next area of work for E-Sail accomplished in this project 
was space environmental testing of tether materials. The 
objective of the tether materials study was to understand 
which materials would be conductive enough to meet the 
requirement of the proposed E-sail propulsion system. The 
project objective would be met by measuring electron current 
collection by the material in a flowing plasma environment 
and comparing those results to the current collection of a 
stainless steel tether sample. It is known that stainless steel is 
a good conductor without the risk of an oxide layer, and any 
differences between the two samples would be attributed to 
the material resistivity and not the plasma. The test setup in 
the vacuum chamber is shown in Fig. 8, and the tether 
materials tested are shown in Fig. 9. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

Figure 6. E-Sail prototype test articles (left to right: initial mockup, intermediate article, and improved design) 

Figure 7. Demonstration testing of the E-Sail breadboard prototype in the MSFC Flight Robotics Lab 

Figure 8. Tether materials test setup in space 
environmental effects chamber 






