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Ultrasonic Inspection Technology of Defect Detection of
Solid Propellant Rocket Motor

Sungyoub Na*

ABSTRACT

Ultrasonic inspection method is more profitable than X-ray radiographic inspection in cost and
effect of defect detection such as dis-bond, damage, and it does'nt need special constructions and
can be possible real time inspection with safety. This report explains the experiment and analysis
of ultrasonic property of solid propellant and the inspection methods of propellant/liner dis-bond
by inside or outside inspection, and of propellnat micro crack by damage. At result, ultrasonics
has big attenuation(6~8db/cm) in solid propellant, and it. can be possiblle to detect the defect of
propellant/liner dis-bond by inside or outside inspection. And also it can be possible to detect the
propellant micro crack caused by damage by using ultrasonic attenuation.
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Fig. 1 Defects according to production or aging
of solid propeliant rocket motor

ozt A HlgE @A e B4

FR7ITe] e & £HE Hrlee g
ol A% WHoZ Wl B
e AFH WP zA 37
go] ol&=Fo] Kt vt AN F3b HAPH
2 AE 48 HE 2 AEALe ExHIE
ot B3 FAE HiMe F3EE AE
A= olg3fokste BHEo AU =3 o
—‘ﬂr AgE, &, F& APAAY dis-bond, 97
k% FZd o3 vlolaz YW Fo WS

o=
Ny
>
e
rle
=
o

Azgol thd Ao ol AN o= e B
g 3ua7) Aistel oA PAEeEH 287
Aol 19909 ol¥E s A7 ol
gom Hzoe 2 Pdol A3 FYHA sha
siek.

B =FdAs A FAA g 2539 &
e BA8E, FAA/Pol B@He] B W)
23 9% A P8 ¥ 224 damaged] 9%
mlA aY AEel W] 49 2 B4l 1A
R4 FA71Be) WP 28 B ASHL
Polr 37 e}

2 x2m} ZA} 22|

2g3e &% 99HA e F e 3

ARA §iAlsl £3) mx WL Yosld, &

F dAuA)E A AE@S SEWVE F
% goz 2ol ma nAF &L I g
o 2537} #3202 YAEH Fig 29 o] v
Ash ®2t 22 otk ol &<t BT w
Ae(0)F FREHS He A% ek

r = (ZrZ)/(@+Z)) o

,.,.
1]

1r = 27,/ (Z1+Z)

—_
N
~

A71M, 7 A 164 e SFdoE A
AR B PR EO IR e i < N

Py
oo
“

AAAE B4, 29 AAWE B3
£ ggtol WA 2004 wlA 102 oA
e g8 23slonz ddze ¢
m% | A8 0. wed B 3% 5

oo dr 4n o
oy
EL

T=tx t =477,/ (Z1""ZZ)2 ).

A71M, i : WA 104 i 2829 £34E
t: WA 200 njd 129 F3&

HE

——p S5 2Y P,

Z=0V,

Fig. 2 Ultrasonic refelection and transmission at
aboundance of materials
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Fig. 3 Ultrasonic scattering and attenuation at

material
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Table 1 Test specimens for measuring of ultrasonic
properties at solid propeliant
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Fig. 4 Test specimen for propellant/liner dis-bond
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Fig. 5 Test specimen for propellant/liner dis-bond
of rocket motor
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Fig. 6 Measuring of ultrasonic signal at instron
displacement of solid propellant
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Table 2 Ultrasonic velocity and attenuation coefficient
in solid propellant
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Fig. 7 Ultrasonic signals of the adhesive and dis-bond
parts of solid propellant test specimen
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(b) Dis-bond part of propellant/liner
Fig. 8 Ultrasonic signals of the adhesive and dis-bond
parts of solid propellant rocket motor
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Fig. 10 The numbers of micro cracks of solid
propellant by Instron displacement ratioes
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