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An Experimental Study on Elastic Wave Propagation
in a Symmetrically Filament-Wound Composite Motor Case

Sung-Jin Song* and Ji-Ung Choe**
* School of Mechanical Engineering, Sungkyunkwan University, Suwon 440-746
** School of Mechanical Engineering, Chosun University, Kwangju 501-759

Abstract One of the key issues in acoustic emission (AE) during hydroproof test of filament-wound
composite rocket motor cases is the determination of the optimal component of elastic wave to be
monitored. To solve this problem, broadband ultrasonic wave was generated into a symmetrically
filament-wound composite motor case, and was received at 105 different locations after the propagation
through the composite case with different distances and directions. By analysis of the received signals,
characteristics of elastic wave propagation such as frequency components, the maximum propagating
distance, and velocity surface were investigated. This analysis was performed for two different conditions
of the motor case; air-filled and hydraulically pressurized. Based on these information, the effect of
hydraulic pressure on the wave propagation characteristics was investigated and furthermore, the optimal

component of elastic wave for AE during hydroproof test of the motor case was successfully determined.
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