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ABSTRACT

Low temperature valves play an important role in many research and
development applications. Conventional low temperature valves primarily
use actuation mechanisms depending on either gas or mechanical pressures,
These actuation mechanisms usually require inconvenient operating
procedures such as a gas handling system or manual operation. We are
currently developing a liquid helium low temperature valve that can be
activated by a magnetostrictive material. This valve will be used for the
liquid helium experiments at low temperatures below 4 K. All that is
required to activate this magnetostrictive valve is a magnetic field produced
by a simple power supply and coil. This new valve consists of separate
valve and actuator units. For better thermal isolation, the valve unit was
designed to be normally closed using a spring. The scat of the valve is made
of hard 3 14C stainless steel while the tip uses a softer 304 stainless steel.
We demonstrated that this valve combination was leak tight in liquid helium
at 4.2 K. The actuator consists of a superconducting solenoid, a
magnetostrictive rod (Tbg 74Dy0.26), and a soft iron frame for confinement
of magnetic flux. Preliminary low temperature tests of the actuator show
that expansion of the magnctostrictive rod due to the magnetic field is
greater than the differential thermal contraction of the rod and iron framc
assembly upon cooling to low temperatures. [Work supported by NASA].




