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The Principle and a Prototype System for Burning Rate
Measurement of Solid Propellants Using Ultrasound
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ABSTRACT

To measure burning rate of solid propellants using ultrasound, a special closed bomb and an
ultrasonic and pressure measurement system are fabricated. During pressurization tests and burning
tests on propellants, ultrasonic and pressure signal are acquired in real time fashion by this system.
Based on acquired signals, analysis programs using two different algorithm which can measure
burning rates corresponding to pressures are compared. One algorithm is to correct sound velocity
variation of propellants and solid couplant, another one is only to correct sound velocity variation of
propellants. And accuracies of burning rates measured through these algorithms are calculated through

comparison with the burning rates measured using strand burner method.
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Fig. 6 A Pressure Curve Measured in the Pre-Test.
Pressurization was Performed by Injecting
Nitrogen Gas into the Closed Bomb.
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Fig. 8 A Corresponding 2-D Image Showing the
Intensity of Acquired Signals in  the
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Fig. 12 The Sound Velocity vs. Pressure Curves
Determined from the Pressurization Test with
the Propellant of Type I
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Fig. 13 The Pressure Curves Measured During the

Burning Tests for Two Types of Propellants.
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