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Swept Frequency Type of Ultrasonic Inspection Method for
Liner-Propellant Separations of Solid Motors*

Morio SHIMIZU*!

ABSTRACT

A swept frequency type ultrasonic inspection method is used for inspecting not only
case-liner separations, but also liner-propellant separations of solid motors, with its successful
application to the H-I upper-stage motors also being discussed. Over the past quarter of a
century, liner-propellant separations have never been practically inspected using conventional
ultrasonic inspection methods. This new method has been in development at the National
Aerospace Laboratory (NAL) since 1968, and is based on using the one-dimensional quarter-
wavelength resonance principle to determine the liner thickness under one free and the other
fixed end-face boundary condition, being considered to be the liner’s line-propellant separation
boundary condition. Since the motor cases have curved (spherical/cylindrical) surfaces,
several curved contact surface probes were developed. This method was subsequently applied
to test successfully both the apogee and third stage motor of the H-I rocket during manufactur-
ing and also at the launching site. This inspection has contributed to successful launchings of
the H-I rocket since the first launching in August 1987, and will be applied to the Solid
Rocket Booster (SRB) of the H-II rocket in the near future.

Keywords: solid rocket, ultrasonic inspection, liner-propellant separation, liner-propellant
debond, quarter-wavelength resonance principle.
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HEBBRINTE8, H-1 EBE—%ito0T
3, EREDOHNIC, itk L T400kVEE X B C
T%, 747 « #EEERRIBICOVTREE LB
mearhA8Et ot TTTR, TELTTHEY
c®-5 D54+ « HEEERREE O R TICHREK
R DBEERREELSERTE 2L E2RERATS
ABRIC OV TRX S,

(2) H#tiE
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X511 H-l - 7HY -9 OEEF ¥ L8y — 2%, EHE25 15 6mmD
7 4 7 « HEESERMRIBER S &2 SRR ( XER30)
#%5.1.1 FRICHERL -BEREFEEEBEOBEBLK
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(20D 2: 74 FE&=6.Tmm, M =286kHz, N=3)

This document is provided by JAXA.



42

22 E RN AL R 11075

il

(1-12.8-0(4)):
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BE | 547 -
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#5.1.4 M5.1.7ToREHERS MEGEEIC X 2 BRERROSM
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