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Evaluation of Uncertainty in Burning Rate Measurement of
Solid Propellant using Ultrasound
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ABSTRACT

The advantage of ultrasonic burning rate measurement of solid propellant is measuring burning
rates with wide range of pressure in a single test. In the ultrasonic method, instantaneous
thickness of solid propellants as function of pressure or time were measured using time of
flight(TOF) of ultrasonic signals. So, uncertainties of the measured burning rates by ultrasonic
method have to evaluate with variation of pressure, TOF and initial propellant thickness. In this
study, we evaluated uncertainties of ultrasonic method for measuring burning rates on the types

317 and the 318 propellants.
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Fig. 1 Instantaneous thickness of the type 317
propellant as a function of time
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Fig. 2 Instantaneous thickness of the type 318
propellant as a function of time
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Fig. 3 Burning rate of the type 317 propellant
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Fig. 4 Burning rate of the type 318 propellant
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Table 1. Bias and Precision Uncertainties

. Propellant
Pressure[psi] | TOF[us]

length [mm]

Transducer Spec
55
Digitization 2.44

Digitization | 1" Angle
0.04 change 0.244

Bias

Calibration 2.5

Total  0.04 | Total 0.244

Total 6.52
Precision 8.53 0.014 0.076
Total 10.74 0.0423 0.256
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Fig. 5 Uncertainty of instantaneous thickness of the
type 317 propellant
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Fig. 6 Uncertainty of instantaneous thickness of the
type 318 propellant
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Fig. 7 Relative uncertainty of thickness of the type
317 propellant
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Fig. 8 Relative uncertainty of thickness of the type
318 propellant
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