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ABSTRACT

Machinery typically consists of numerous pipes and valves. In particular, Pipes in power plant, are
prone to defects owing to high-temperature, high-pressure steam. Such defects may result in reduced
efficiency and increased risk of accidents due to fluid leakage. In this study, an experimental model
used pipe used in heat exchangers to detect early defects in pipes. The classification performance of
the vibration and acoustic emission signals was evaluated; specifically, the classification performance
of acoustic emission signals before and after the pre-processing was evaluated. The characteristics
used for classification were selected using three discriminative features by applying a GA(genetic al-
gorithm), and the classification performance was evaluated using a support vector machine. The re-
sults of the study are expected to be the basis for early detection of pipe defects.

AR ZIAA AR Ahe @, ARl B AR SHE o] widd RS, 74, 54 S22
A ol ofel TEAAE dofdrt. o] 22 FE <la) il ddol A & 4 Sl wje] A% ¥
Al sl 1A T A Al F u8S st dlme B4 A 71 A 22 udd 4%
Al Eek oA T Alell B2 Hlgo] AW T o] EAFTY. H &4 o3 AFEH T o
glol Anlel] digh A=ds FIA7N7IE o Hy? Gl Sl AE o, o3 UUEE s

ZIAE R el Babekar, theFshAl wiete] AREEAL g B AN dd= vEhb g
ATH?. olejgh 7] AAdn] o] widk fAe] o]F4: ZUE o] el B2 B S0 EAEH©
o APOZ ALgEH, 53] ZUE U9 w1 WE{APEAR Qg ehdaba 2 oy x|ade] Al

Corresponding Author ; Member, Department of Energy Mechanical
Engineering-Institute of Marine Industry, Gyeongsang National
University, Professor

E-mail : bgchoi@gnu.ac.kr

*  Member, Gyeongsang National University, Student

—-

# A part of this paper was presented at the KSNVE 2018 Annual Spring
Conference
i Recommended by Editor Soo Il Lee

© The Korean Society for Noise and Vibration Engineering

Trans. Korean Soc. Noise Vib. Eng., 30(1) : 5~10, 2020 | 5


https://crossmark.crossref.org/dialog/?doi=10.5050/KSNVE.2020.30.1.005&domain=http://journal.ksnve.or.kr/&uri_scheme=http:&cm_version=v1.5

Yun O Choi et al.; Feature Analysis of Acoustic Emission and Vibration Signal According to Pipe Cracking Shape...

=
o

oo r|r

o shupel WiB o AR HA,
B dHSo] EASEE o d B
Al A Hod & oE a84 SAE

AR R s G5 kel oish
317] 93 FAdo] uhsls MH o) w3
EXshs At7h 2hs) Res| o gl
Ho= JHEE AME o] 83 AE=A}
A, Pt 22 gk At o

o] AN En A Sak
Faiglon, &R ANE )y

= A

ﬁ

@e BHe Y2 24 7))
|

e g
oz |m
o

I % [
EY
T s
4 &
2 o

O
et o

28
%

dlo

o,
o},
A

o
o
>

L

iy

O;
o5
i
r__)‘:l
il

N
T
> o
AN
2
offt
B>

o
RN

> 1o
Mo
offt
o=
=

>,
=

Y
N
N,
N
g_‘l-
>
O,
£
dlo
ot

T

e

fol

rlr
=

A=)

=

=
=)

= A4

5 &
o o
o

i

o

1

=
X
x 0
__)li_tq

=
>

dlo
L 09‘_.‘

o%

e

< Lo

N
> e ot 2

=

l-()‘l
o e

on r1<t > me 1M M Ho

o
ol

fru o
>
foi
k)
k]
oo
£
o
v
rok

=

=

o
o <
N

off

ol

=)

r_—>~"'4

S

o fru

=
D)
ok
F ot
%0,
o
o, St
fr 2
(H=A
v
g
o, otk
i)
50 g
o
=
A A2 g
-3

]

>
ol
o
oo
P‘l"
9
He
1
P‘l"
N
als
JU by
N
&%
)
=
0
=

SFLEAA S A4 envelope(E

1 Hilbert transform(ZHE W3}

2 /5 dlol"E Blasgith
b o w w8 Al W FIE ool

T AlzTh EAR.
Z;l-.

tlo ¥
A
oo Y
O
ol

A
2 1o
4
of\

6 | Trans. Korean Soc. Noise Vib. Eng., 30(1) : 5~10, 2020

50mm ME 3mm, FAYFCE JIE 3mm, A=
50mme] 7EE W IS AR oM, Fig. 1(d)¢]
heater®} &7] 4ZF7]Z o]&d 60 C, 30 m*/minE
Aot

2
A casel BB A, Y, FRYD, FAY
&l

2t & 7R A JyFon,

(a) Experiment model(normal)

(b) Crack on pipe(horizon)

(d) Flow controller and heater
Fig. 1 Experiment model and controller

Fig.2 Acceleration sensor and AE sensor on pipe

Table 1 Case of experiment

Case Condition Valve Inlet flow Temp.
1 Normal Close
2 Close
k(hori
3 Crack(horizon) Open 30 m*/min 60 C
: Crack(vertical) (C)lrj):z
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Fig. 3 Feature on time, entropy, frequency domain
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Fig. 6 Classification result of acoustic emission signal
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Fig. 8 Classification result of acoustic emission signal
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Table 2 Result of classification performance

Performance | Performance
g 5 A Performance
Signal (%) (%) ——
5 case 4 case g
Vibration 75 % 69 % 72 %
Acoustic
emission o o o
(before 81 % 87 % 86 %
preprocessing)
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enussion 87 % 100 % 94 %
(after
preprocessing)
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