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A Study on Ultrasonic Wave Propagation Model in
Multi-Layer Media

Sooyong Lim*" - Dongryun Kim*

ABSTRACT

This research simulates the wultrasonic wave propagation in multi-layered media using
generalized formular of system response function. We made the artificial defect specimen of a
rocket motor and compared with experimental wave forms. The simulation results are coinciede
with mesuared waves and we found that the pulse echo method is able to detect disbond at

liner-propellant interface.
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Fig. 1 Reflection and Transmission of a Plane
Wave at the Plane Interface
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Table 1. Physical Properties of Materials
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(mm) | (/s) (e/rs) (dB/mm)
Couplant | - 190 | 2419a0°
FRP 18 2700 | 4050x1C° | 08104
EPDM 2 15% | 1689x10° | 02519
Liner 1 147% | 1,800x10° | 03127
Propellant | 60 1798 | 3137%10° | 01370
Air - 3Bl 39x10°
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Fig. 5 System Response of
Liner-Propellant Interface
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Fig. 7 Measure Wave Form of the 05MHz
Transducer
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Fig. 8 Simulation Result of Normal Bond
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Fig. 9 Simulation Result of Disbond at Liner-Propellant
Interface
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Fig. 10 Schematic Diagram of Artificial
Defect Specimen
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Fig. 12 Measured Signal of Disbond at
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Fig. 13 Comparison of Ultrasonic Wave between
measured Trace and modeled Trace with
Normal Bond at Liner-Propellant Interface
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