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The principle and a prototype system for burning rate
measurement of solid propellants using ultrasound

Sung-Jin Song* Jin Hong Jeon*, Hak-Joon Kim*,
In-Chul Kim**, Baek Neung Ryoo**, Ji-Chang Yoo**, and Jung Yong Jung**

ABSTRACT

To measure burning rate of solid propellants using ultrasonic technique, 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 realtime 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 burning rates measured using strand burner method.
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Fig. 1 Schematic representation on the ultrasonic

pulse-echo technique applied to buming
rate measurement of solid propellants

Fig. 2 A typical waveform
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Fig. 3 The experimental setup
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Table 1. The acoustic properties of the
fabricated solid couplant and the
propellant under investigation

Solid couplant Propellant
Density 1.29¢g/cm? 1.68¢g/em?
P-
wave 2.50mm,/us 2.13mm /us
velocity
Acoustic
. 3.23 X 10°kg,/m?s [3.58 X 10°kg,/m’s
impedance
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Fig. 4. A pressure curve measured
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in the
pre-test. Pressurization was performed
by injecting nitrogen gas into the

closed bomb.
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Fig. 8 The sound velocity vs. pressure curves
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Fig. 12 The remaining length of the two
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Fig. 13 The remaining length of the two
propellants during burning
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