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ABSTRACT

lon thrusters are being considered for a wide range of space missions and spacecraft power levels,
ranging from 500-W mini-probes to 200 kW Prometheus-class nuclear-powered vehicles. The
NASA Solar Electric Propulsion Technology Application Readiness (NSTAR) ion thruster serves
as the reference engine for all current ion thruster development activities at NASA. Several wear-
tests on NSTAR-derivative hardware have been conducted to demonstrate long-duration operation
and to identify life-limiting phenomena. One of the principal failure mechanisms identified during
these wear tests was erosion of the discharge cathode assembly (DCA). Severe DCA erosion was
observed in the 2000-hr development wear-test in preparation for the Deep Space 1 (DS1) mission,
which was the first application of ion engine technology for primary propulsion. A keeper
electrode was introduced as an “engineering solution” and appeared to have eliminated this failure
mode. However, a recent long-duration life test of the DS1 spare flight thruster illustrated vividly
that DCA erosion remains one of the key life-limiting mechanism of ion thrusters. My talk will
review an ongoing, two-pronged approach the Plasmadynamics and Electric Propulsion
Laboratory (PEPL) has taken in characterizing DCA erosion.
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