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Fig. 1 Scheme of Ultrasonic 
Measurement (Round Trip Method). Fig. 2 Ultrasonic Signals(Round Trip Method).
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Fig. 3 Typical Attenuation Curve of Ultrasonic Signal
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Fig. 4 Schematic of Combustion Test

 
 
 
 

Fig. 5 Signal Flows of Ultrasonics (Doppler Method).

Fig. 6 Basis of Ultrasonic 
Measurement (Doppler Method).
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Fig. 7 Calibration Setup of Sound Speed. Fig. 8 Effect of ODC.

Fig. 9 Wavelet Analysis.

 

Fig. 10 Integral Surface of Wavelet Analysis.
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Fig. 13 Comparison of Burning Rate Between Ultrasonic 
and Breakwire Method.
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Fig. 11 Sound Speed in Sample Propellant as Functions of  
Pressure of Temperature.
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Fig. 12 Typical Pressure Pattern of Combustion Test.
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A new technology for the measurement 
of linear burning rates of solid propellants 

by means of ultrasonics 

Katsuya Hasegawa†, Toshio Yamaya, and Keiichi Hori

Ultrasonic measurement method for linear burning rate advocated by The French National Aerospace Research Establishment

(ONERA) was improved significantly.

Not measuring the propagation time of the ultrasonic wave, but taking full advantage of the Wavelet Analysis on the data of the

reflection wave from the burning surface, this new method brought success in extraction of burning rate from the Doppler-shifted

wave (up to 100mm long propellant sample) even with unspecialized chamber. Further, instability study using this Doppler

Method is possible because the burning rate is an instantaneous one.

The Institute of Space and Astronautical Science, 3-1-1 Yoshinodai, Sagamihara-city, Kanagawa 229-8510, JAPAN
†corresponding author: hasegawa@keisoku.jaxa.jp


