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The antenna at the Smithsonian Submillimeter Array (SMA) is held up with the aid of counterweights. These counterweights might cause a problem during operation when they pass over an access door, located at the base of the antenna.  This could affect the way the antenna points, causing a “potential weak spot” in this area.  The goal of this project was to set up, mount and test strain gauges to measure this “potential weak spot,” to see if these counterweights do affect the pointing.  The resistance of a strain gauge, a type of sensor, varies with applied force. As an object is deformed, the foil on the strain gauge deforms, causing the electrical resistance to change.  After designing and testing a model in the lab, the four strain gauges were then mounted on the SMA antenna.  In order to determine the resistance change, the strain gauges were connected in a full Wheatstone Bridge configuration and set up as a shear strain arrangement.  This is to determine the angular distortion of an object under stress.  As a result, the effects of the counterweights can be quantified.   Data will be presented showing the amount of strain over the access door area and how much the counterweights affect the pointing of the SMA antenna.  This strain gauge will help with future observations with the antennas and increase antenna accuracy.

