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Inspection Technology of Detection of Propellant/Liner
Debond Using Ultrasonic Multi-reflection

Sungyoub Na* Dongryun Kim* Baekneung Ryoo*

ABSTRACT

Ultrasonic inspection method is more profitable than X-ray radiographic inspection in cost and
effect of defect detection such as debond, and it doesn't need special facilities. The method can
also be a possible real time inspection with safety. This report explains the experiment and
theoretical modeling analysis of the inspection methods of propellant/liner debond using
ultrasonic multi-reflection in rocket motor. From the results, it is possible to detect the defect of
propellant/liner debond and its signal is distinguishable with normal. And, it is approximately
coincide with both experimental signal and modeling.
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Fig. 1 Ultrasonic reflection and transmission at
boundary of materials in rocket motor
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Fig. 2 Ultrasonic modeling signals of the
bonding and debonding parts of solid
propellant rocket motor(at Full mode)
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(a) Bonding part {b) Debonding part
(Propellant/liner)

(Teflon 1 sheet)

(c) Debonding part  (d) Debonding part
(Film 2 sheet) (Propeltant/liner)

Fig. 4 Ultrasonic signals of the bonding and
debonding parts of solid propellant
rocket motor(at RF mode)
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Table 1. Ultrasonic characteristics of several materials
of rocket motor

s (229 £ 238 9992
AR 3 6 2

(g/c’) | (m/s) (x10’kg/m’s)
F Y| 126 1,920 2419
29 7.80 5,830 45474
SRS 1.10 1,574 1.731
FZA | 1715 1,840 3.156
Air 0.0012 330 0.0004
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(2) Bonding part (b} Debonding part

Fig. 5 Ultrasonic modeling signals of the
bonding and debonding parts of solid
propellant rocket motor(at RF mode)
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