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Structural Integrity Evaluation of Nozzle Assembly using Acoustic
Emission Technique
Chang-Won Shul* and Kee-Bhum Lee*

ABSTRACT

An acoustic emission technique was applied to the structural strength test for the
structural integrity evaluation of the nozzle assembly. These AE results were compared
with data from the strain gages and displacement transducer. NDT using X-ray technique
was performed to improve the test reliability before and after each test. In this structural
integrity evaluation of the nozzle assembly, the internal crack initiation in the structure
could not be precisely revealed by the strain and displacement results but the location
and load level of the initiated crack could be precisely evaluated by using AE technique.
From this test, it was proven that some new cracks can be generated in composite liner
of nozzle assembly under the unexpected load due to interference between obturator and
nozzle and these can be a cause of the unexpected abnormal failure.

w5 2YA B PRI o FRAEAP SFEE WS A
&5Hh o]F e 2EHQ 2 WY 23 Fwsh vl B4 HA0, AE /Mo
NAEE G477 Hele] XrayE 01§88 NDT 7ol 2 A% A% Fol AAH
ooeE E2PA UG FRAAA Bk AP 2EHD @ WY AREE FRE
FRA FI Y 4L FFAA TPy 2ESHAO, AE /WS ol§Foan
FAE AAAA 2 HFL FFA AT & Yk o] AL T, Asws
w2 24 Aold] A FHALOE AT o7 B FFNA =2 E2PAY B
A el A2 TLol AHE & algol FUAsAow, oF Fe TR FAT
)5 4de) 920e] B 5 JE Ao stepE gk

Key Words : Acoustic Emission(& 3% 7|4), Structural Integrity Evaluation(7-3717173
%71, Structural Strength Test(7-Z4=A3), Nozzle Assembly(=& X
), Crack Initiation(¥¥ € “§4), NDT(HI 53] A §)

.M E

HAAE F ANE FEel ol Fudy
o

2006 39 1590 /4 ~ 2006 79 239 Axgbr O WIE AQdE qFEEtaAt Al o A
* 439, FHgATR 325 ZAE AAEROH, ZALIG A A AL
et A2}, E-mail : shulew@add.re.kr S99 FRA71F =239 YEA 7H HEAA
WAA AT fr3-A = AR 3538 o] MAE % glLo] FolE ) o]y F 7HA



34 4 Z 10 4% 2006. 10 SELEHS

S8 =5 2HA 9 FxAKY Bt 33

i3
>
>

o >
b 2

oy M1

gy o M
PL
ol

o2,

O
=

to &
o

o & Jo

4

3

H

>

BN olr
rE ot ox 1k

2

b
iy

Pk
o
it
,
A}
i
oo = 9
.
N

tlo 2 to 1o

N
o
o
[>
(it
&
2
X
S
)
-
r‘fp{N
i
= Lo
ol
o,
I\
of o ox do
Lo 2 oo

=)
il
N
>
JLJ
ro
12
oflt
tlo
ol
N
N
PL
rr
-

Ho
N
o
Ry

>
t
i
X rg
flo
ol
o
)
>
2 %
fu
re
M
ey
BN
)
Y
oX
0, off,

ox o2

7}, Z1AAN mUEY 9@ %7
3l Hofo] ZHeHTw Yt E ]
AAANE Fohfa, 7#d S BT 5
2Ed Foog AMSEHAR & AT1,2]
E RUHPLS 534 59 72 A4S
st Hlgty Ao w dy AlgEHoAn
[3-5]. FWolANE FERARRS Hrs7)
2+ FEAF AE 71¥ol H&Ho][6-9]
A3 AAG Y TE Hrbshe /8 =R
gg53 Yo
B oA Ae BAgAAd g ddelA A
= shgol dde] Aoy el B
A= AE 37 st 27)o A%
stal sle E3A ey =& =HA<
S 7HA ¥ =& =HA O tidte] AE
S8 AA <AF AEANYE FIHA
2Ae 9stel 94 Wa
T ¥ Hrlol A3 AE A1E H
2 g8y, g A4 2 43L 24
& E Wi/ E 2350
E 71¥S A&t AH%
o] AAEAY 4gste
Brrst ek £ AE 71l 94 7= 7
R e A P B T R
%0 X-ray @S5I S HAAstHeH, T 27
7b MZ HlaE Ao A@23 AE 7]H40] S
F FF =& 2HAN WF FUAPAES
7heted f83 AAF7 7ol AT

o
50
L M

M1 do 30 o b X0 e ©
Me roh §L S ok r

¢

o tlo ok
% o A
xo
|

by

N
hal
o

dz o o my
ot
L
>
t
2
fol

N

S SL LB o o ox
i

0, ok
e ol

>,
i)
o
4
O%
of
ol
H
% 4 >
m&

P N
. ox M
o
AN
)
o
>,
i
ki
rulru

o B I

2

4@

N

g g{ﬁ gjl% R ﬁ o
m S %l o
4 i

N

H

J o

Fig.

. 4y

[‘

N oox B oo & oEl o O rfr 4y £ gl ¥ (U o ox hu gl
=

ok
b9t
g

1.

2

o

sk skl ol

olyF =&

1_.,7_-_9/]

A oz e

N
N
=9

it

Fig. 17} Zo] E

1= u];g/\l— o & A@)ﬂ

]
FAe

ox (o

RS

rﬁ%
Olrl
m‘if
o2

B3 2telurt
Aot A=t
T i, °ols

o © =

Aol EAY

Z3dd 5 2

o2
o o > ﬂlm
[
i %
B O
rQL‘ o

i
\1_%:

o[NI
A
M o>

¥ W 2

nr lo

r\

Y

2
[>
)
>

b
Iy

o
o >~
o ©
2

T

J}n: r1°
-D fr Eﬁ I

ZHA W °ﬂ

59 o2 717 Feje)
Qv =g ol )
AMESHS fell A %{
A7) w ol E}
elsl vl 3% neie G

T 9}@ o} Table 12
I %7] dde] gle
E'_Oﬁzj
Hoz el Holow,

4
by
o
tr

2
~

S BN e
ot g
el 2

T
T
T
m

o BN 1o = iy
o, o, 2
om0

L

[o

i |
1R o N N W oo ¥0 ot Koo 4y o N

o Jz
=t
:l:’4
3
A
o,
v

2
M

i

EIO(' 3
N mln r

= N

>
o My

#zmaém*

e
&

Ak A71AM T

JHo s A7 &
au

S 27 0¥

Interference between obturator and nozzle

Table 1. Two type specimens description

T2 | AgstE |ZEweE| 9x0)/27]mm)
) 0°/(7-8), 60°/(17-18)
° EFIrE] ’ :
b e 2o
(E2VEE) | 10%02E) (o 2y | 0°—360°/(55)
No.2 | 100%(8E) | oane
(@eetg) |200v(iee)| 1 | 0773607657122
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Fig. 2. Test set-up concept

Table 2. Sensors information

Description | S/G | D/T [AE Sensors Remarks
Skin 4
Nozle 16 8 AE: 2groups, 90° interval
Blast Tube 4
Obturator 8 3 DT: 120° interval
sum 32 3 8
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“ritical Area
can be a cause of damage)

Fig. 5. Critical location & strain gage
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Test Execution using AE
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Under unloading
Under clamping

!

‘ Evaluation of nozzle damage ‘

|
| Test End |

Fig. 6. Test procedure
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Table 3. Crack Evaluation Criterion
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