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Colloidal thrusters are electric propulsion devices that accelerate charged liquid -
droplets to produce thrust. Novel Micro-Electro-Mechanical System (MEMS) Expe” mental Set'Up
fabrication techniques have provided the technology to design a thruster with the

efficiency, precision, and throttle-ability necessary for spacecraft propulsion Static voltage applied to
systems and precise position control. Current research focuses on laboratory electrodes using Bertram power

: : : _ supply (negative) and an EMCO
up, thruster fabrication, and experimental testing. power supply (positive)

Hardware is
insulated from the
stand through
mounting on a
1.25 cm thick
Teflon plate.

Propellant tank
IS composed of a
vacuum flange and
pressurized using
ambient air pressure.

Colloidal Thruster Design and Theory
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wafers. » Each thruster is composed of conductive ionic solution (formamide +
Nal) supplied to an emitter electrode via a tube (traditionally a
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etched using a similar method. cone shape due to the opposition between the electric field and the Sj ‘ P P high-resolution black
liquid surface tension. This cone is referred to as the Taylor cone. and white 2/3”
Wafer is placed in wet oxidation. Propellant Inlet charged-coupled
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: » The Taylor cone breaks down at the critical cone diameter due to fluid Three-axis translation stage will device (CCD)
The wafer is protected with photoresist, D|?ed instability and an excessive electric field potential on the surface of the _ _ provide ease of movement in camera. System is
Warers Schematic of MEMS Colloidal Thruster AN 6 @) s mounted on an base

liquid. stand connected to
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diced, and then catalogued for use.

» Thrust is produced by the acceleration of these droplets.
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v" large numbers of arrays to be produced more rapidly at less cost
v’ greater emitter density expands thrust range to increase throttle-ability

__ v smaller dimensions reduce voltages necessary for operation F) r O g reS S / F u t u re WO r k

Additionally, variable thrust Capabilities would allow: 4 Comp|ete |aborat0ry Set_up and Component testing
v reduced mass by using one thruster for several maneuvers

v’ requires less propellant than a regular thruster

To attach the propellant tube
to the die, several methods
are being investigated.
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