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The technique chosen to develop into a microwave burn rate sensor was that
of the microwave interferometer. Microwave energy is beamed through a "window"
in the rocket motor case and into the propellant. At the burming propellant
surface, this microwave emergy is reflected and beamed back through the "window"
to a detector system. At this detector system, the combination of transmitted
and reflected energy produces a standing wave of emergy which is wmonitored by
the detectors. As the burning surface moves, the standing wave will also move
a proportional amount. Thus, by monitoring the motion of the standing wave,
the motion of the burning surface is obtained./ Three microwave interfero-
meters were proposed and ‘breadboarded." Extensibe testing was done on these
systems using a burning surface simulator to determine which system offered
the best performance. This system was then developed into a rugged compact
unit suitable for test firings. A high pressure microwave window was developed
and fabricated providing an effective pressure seal between the rocket motor
and microwave equipment while passing microwave emergy without distortion. The
factors which could affect the microwave burn rate sensor performance such as
temperature, bulk modulus, and dark zone were investigated. A computer program
was written to process the detector system outputs into burn rate and burn
distance information. Twenty-two test firings were conducted yielding excellent
burn distance. information and fair burn rate information.
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Evolution of Twin Detector Bum Rate Apparatus



























































































































































