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Interpretation of AE Signals from Rocket Motor Case Assembly
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Abstract To establish nondestructive test method for rocket motor assembly with rubber and aerospace
composite materials, practicable quality control acoustic emission test method is presented. Structural analysis for
motor assembly is performed by ABAQUS code and analysis output result is confirmed by strain gage and AE
data. Various specimens were tested and analyzed using strain gage and acoustic emission data. The hit rate of
acoustic emission was closely related with case/rubber debonding. This report also describes practicable acoustic
emission nondestructive method for evaluating motor case assembly quality assurance in the industrial field.
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Fig. 2 Cross section of rocket motor assembly and
structural analysis modelling
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Fig. 4 Hoop strain distribution for steel case and
ablative tube in case of perfect bonding
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perfect bonding
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Fig. 6 Distribution of inter-laminar shear strain
between ablative tube and rubber in case
of perfect bonding
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Fig. 8 Hoop strain distribution for steel case and
ablative tube in case of contact condition

Table 2 Hoop strain distribution of steel case and
ablative tube for the bonding and contact

condition
M | olEAs | w3
o12E | 045% | 027% |- o4 zoiel
e 1 8:045%
HeEd | - 0300 |~ HEA
S/F=25
opmn OS] 04 | oae
S e - — 2,400 psi

o vtk FIHENsY FAY £48 99
4 Ahle w= Acoustics
Corporation (PAC)AFY]  AE-DISP board$} A&
programg AHESIETE AlHYE EF 4709 F
Y SEWE AAE Fig 99 2ol AAFAT. <.
W XEH Aol AEAYS FA 3] 4

Physical

O]

™

B>

_O,L



492 : o]l 4%, ey

of @) (grease)E =¥t F7FE AASNAUL,
AR £% A7 QaBoty DoAA) FES
ARAISE olgsiel #HARG. A, o A
oA AMMITE S1, S2, S3, 542 vepith A

#o FTENEE FHE A AMFAAT 0-8—
Fig. 109} o] AX)3kAtk 371545719 sla) 25
5 pressurizers AA7MAE o] &3te] i
ZHdEE, gL OAE $E AT EAHES
TAE A Axde] A& &+ profile2 Fig. 11
9} Zo] load-load hold-reload-load hold *4]-&
239t 48 profiles] wel Pressurizero] <J30
AR Qave dEe BH wolARA, el
WaAEs B3R, 9287 ddnroe] AW
of Aege] WAtk o THE SFYE A3
= da gd AXE 479 AX ) g A
o] AudA ZFHth AFeA AT FFLE
AXE FAE ANE RI5FA Fa4 150kH7)E
ALR3}9) 1, Preamplifiers 1220A(band pass filter
100~300kHz) & AHE-3t9th &34 AlAMolA 2
29 A3E AXNZFEZ7|GA 40dBE FEFSIIL,
z= A7 A9 AE-DISPI| M+ 20dBE £330
1, Threshold& 40dB(float)2 4434}

I ﬁﬂ

Fig. 9 AE sensor location

i o o

—PR
=4

OO
compress
O O
S |
; )
Pressurizer | N2 pressure 1 T Al = ]
20 sec Printer
Dighal 4 / g0 2000 2400
Pressure 3] "
&l 500 19
indicator EH

&
Timelsec)

Fig. 10 Acoustic emission test configuration.

2400
2000

1500

1000

Pressure(psi)

500

Time

Fig. 11 Pressure diagram

Table 3 Configuration of
measurement system

acoustic  emission

= L=k= 1< k-

i

H =t

]

ol
iy

EIE=
25 | AE-DISP
|

pny
o I
m o

0z
o

PAC

Acoustic emission data
acquisition system

oo
Ok

e

1 R15

>

r=

PAC

150 kHz resonance type

HRBZ7

(Preamplifier) 12207

PAC

100~300kHz bandpass
filter

Computer -

H
(B

Pentium Il

o
K
.3

[$2]
e
[
=}
B
]
‘zl__|
1o

R
b
=

L
o
2

30

v

o

o

N

oSk o
5

N
M ox
™ ifo

(x

of
s

)
2
Lo
oy

e

o

2o

~
LN e
* i

AE2Z

oo e focR o o o fr
B
s

et ox
o ™

-
=z

oy o Mo
o,

¥ ¥
32

2

IR
rir
B on
2 o
2
_L)‘ill

o
o,
38
v

590 X AbE 0|

. oo [}

Fig. 12, 14, 16°1X+= &
A A= Sapka Al B 5
ot o 4 2400 psi 4

2l o
A FGANE EHE AEE
Azd ZPANAM BAH= A

39 B|BAZ ] AEANZEE &

z2He g

1144
E)
o,
ofy of
2
>,
o

L
=)
£ S
N
e
o o
n

M
1

P ol
iin)
H
=5
—
=]
=2
o
=
~
w
9]
a
N
X
ok
1:0 -
u?L‘

A Nzole DAE AE

*z&

= 73—?—9} MAE Z case/iL5F9) #g
Ak B2 hit rates}t @

2~E#SIA A data®} €L/

3t
7HA M

A At 2HA

o2 500 psi
00psi 42 <]

=g

FolME AAdel gelHE N2 weEw, o

F EelNE S5 e

t}. Fig. 13, 15, 179]4&

o MYE =S FAAT
Z7] GERE 2400psi gHEAA AN
a7 AN wAAA S gl 9 A
H

& 9k

A57y #EHA de
Aqgete A4 =HA
HEE Tz



W3} 488 A A 23 @ A 5 & (20039 109) 493

Item No.:RKRL-116(Air,HanKuk Fiber Co. 2001/11/07)
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Fig. 12 #116 AE output data
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Fig. 13 #116 Strain gage output data

item No.:RKRL-128 (N2,HanKuk Fiber Co. 2001/12/10)
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Fig. 14 #128 AE output data
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Fig. 15 #128 Strain gage output data

Item : RKRL-136, HanKuk Fiber Co., 2002/02/27, N2 gas
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Fig. 19 #99 Strain gage output data

Itern No.:RKRL-101(Air,HanKuk Fiber Co. 2001/07/30)
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Fig. 21 #101 Strain gage output data
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ltem No.:RIR.- 103(Alr Hankuk Fiber Co. 2001/09/4)
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