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Introduction to Mercury Application in sensor switch:
 Mercury acts as the piston that will be acting as the close switch between two electrodes to create an electrical

contact.
 The passive nature of the switch will a circuit turn on or off when applied the correct g-level.
 This switch takes forces into consideration as the devices are tested in a centrifuge.
 The switch will be able to be applied in aerospace applications as well as any such devices that use level sensors or

switches.
1. Peelsil Tubing Device Components :
2, ErI7[pa AIE W Ferul: * Considerations for lengths and diameters need to
3. Soldered wire wrapped needle _
4. Heat Shrink Tube be taken into account.
5. Glass Capillary . . o
6. Mercury {.3mm) e The components of the switch include variations
5 O tting in diameters of the feedback tubes, glass
capillaries, and the length of the mercury drops.
‘ ‘  Testing was done to find the best way to keep the
s — | & S needles in place and to keep each opening around
IJ ‘ ‘ m the fittings sealed.
Assembly:
 The switch has two electrodes carefully perpendicularly
placed so that a drop of mercury would create an
Figure 1: Switch device components with legend. electrical contact between the two.

 To ensure proper sealing, heat shrink tubing was used for
the fitting and the electrodes so that no mercury would
escape and the electrodes would stay in place.

* Soldering techniques were used on the ends of the
electrodes to use the multi-meter banana clips during
experimentation in the centrifuge.

Figure 2: Actual switch devices without mercury including feedback tubing
and electrode placement.
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Figure 4: The capillaries were cleaned through different methods to ensure the
movement of mercury to be smooth and un-disturbed. Above shows the length
of the mercury that would be needed to correctly choose a g-level to start the

centrifuge.
Switch Components:
 The glass capillaries used to hold the
mercury were 300, 400 and 500 ID
Figure 3: A micro.scope and multi-mgter were used to ensurfe the chosen from a series of calculations.
electrodes were in the correct position for a mercury drop size of .3mm : i .
to . 6mm.  The capillaries are between two fixtures
Switch Components and Safety: that have the electrodes which would
 The electromechanical technologist had created a 3D allow the I e travel to eit.her side.
printed fixture to place the switch to be placed into the * Toensure there is no mercury spill from
centrifuge. the capillaries, Para-film was used around
* The device was placed into the fixture with the banana the glass and fitting as seen on the left.

clips placed so electrical contact can be measured during

the experiment run.

e Safety measures included gloves, lab coat, goggles, and
working under the fume hood due to working with
mercury as well as being well read on MSDS and
appropriate documentation.

 Needles were used to extract the mercury and place into
the glass capillaries, thus proper measures were used to
ensure safety uses of needles and mercury waste
containers under the fume hood.

Experimentation and Results:

* Once the switch was placed into the
fixture, it was placed into the
centrifuge and a multi-meter
connected to the electrodes.

e Acamerais placed above the glass
capillaries to capture the drop
movements.

e The movement of the drops are
hypothesized through various
calculations that predict a g-level that
the mercury would move at in the
centrifuge.

e The picture to the left shows a camera
view of the mercury drop at a specific

g-level.
Figure 4: Figures show movement of the mercury drop in the
centrifuge at a certain g-start level
Effect of a drop length for 3 drop diameters RESUltS.
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Graph 1: Shows the g-levels that are calculated depending on the ID of the
capillaries versus the g-levels that were determined through
experimentation.
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