Similarity Check
Rowered by iThenticate

Crossre

and Vibration Engineering

e
[

//// NN

//// /// \ /// \




Transactions of s b s
the queon Soae’ry for_NO|se
and Vibration Engineering

o) o kol o I =
e N S e S

Transactions of the Korean Society for Noise and Vibration Engineering(Transactions of the KSNVE)

Aims & Scope : This journal provides original articles on any aspect of noise and vibration issues in various fields including
mechanical engineering, construction engineering, environmental engineering and so on. This journal publishes fundamental work,
theoretical analysis, experimental investigation and practical application on noise and vibration problems.

Recently, articles on advanced technology of active noise and vibration control are also included in this journal.

ISO abbreviation of fitle : Trans. Korean Soc. Noise Vib. Eng.

Transactions history : Journal of KSNVE(Bi-monthly) was launched in August 1991

and the Transactions of the Korean Society for Noise and Vibration Engineering(Transactions of the KSNVE) has been published
bi-monthly since July 2001 separately from the journal.

991 89 “Z8 - X (Journal of KSNVE/ZATH 2 715 o], 2001d 79
G 2575881 8] 7= F (Transactions of the Korean Society for Noise and vibration Engineering, Transactions of the KSNVE)2.2
Eejste] Az gy glsuc

Indexed/abstracted in : KCI(Korea Citation Index)/DOI(CrossRef)

Subscription info : For subscription of printed issues, contact to the journal office(subscription fee Korean #20,000(member ¥10,000)). | ©] %%
Q2] 7HA-2 20,0004(3 < 10,0009) 0.2 3] AHEaS B3l Tl 7FE Y Th | The URL address of the Society is http:/journal.ksnve.or.kr and

the electronic version of a journal article is freely accessible by public without charge through the same URL address. | 3428714 5-83] =47 2|

URL 42+ http://journal ksnve.orkro]™ +=it5]9] AAsbE = HA] 2 45 Bl dublA AE7

Hro] 5 glo] AlgE i dck

Trans. Korean Soc. Noise Vib. Eng.

Volume 30 Number 2 April 2020

Published by The Korean Society for Noise and Vibration Engineering
Published on April 20, 2020(Bi-monthly)

Publisher Moon Kyu Kwak (President, KSNVE)

Manuscript(Managing) Editor Jin Tai Chung(Vice president, KSNVE)

Journal Office Renaissance Officetel 1406-ho, 69, Seochojungang-ro, Seocho-gu, Seoul, 137-729 KOREA
Tel 82-2-3474-8002/8003 | Fax 82-2-3474-8004 | http://Journal.ksnve.orkr | E-mail ksnve@ksnve.or.kr

Printed by Nurimedia Co., Ltd. (63, Seonyu-ro, Yeongdeungpo-gu, Seoul, 07281 Koreq)

Copyright © The Korean Society for Noise and Vibration Engineering.

& This journal is printed on acid-free paper, which exceeds the requirements of KS X ISO 9706, ISO 9706-1994
and ANSI Z39.48-1992 specification for permanence of paper and library materials.

This journal was supported by the Korean Federation of Science and Technology Societies(KOFST) Grant funded
by the Korean Government.



Transactions of the Korean Society for Noise and Vibration Engineering

Editorial Board

prof. Jin Tai Chung
Department of Mechanical Engineering, Hanyang University

jchung@hanyang.ac.kr
Tel : +82-31-400-5287

Prof. Prof. Prof.

Jung Woo Sohn Jong Kwan Ryu Sang Wook Kang
Department of Mechanical Department of Architecture, Department of Mechanical Systems
Design Engineering, Chonnam Univ. Engineering, Hansung Univ.

Kumoh National Institute of Tech. Tkryu@jnu.ac kr swkang@hansung.ac kr
jwsohn@kumoh.ac .kr Tel : +82-62-530-163 Tel : +82-2-760-4228
Tel : +82-54-478-7378

Prof. Prof. Dr.

Chan Jung Kim Cheol Ung Cheong Deuk Sung Kim
(Pukyoung National Univ.) (Pusan National Univ.) (NVT)

Prof. Prof. Prof.

Jae Eun Kim Jae Young Kang Jin Woo Lee
(Catholic Univ. of Daegu) (Inha Univ.) (Ajou Univ.)

Byung Chang Jung In Soo Son Jung Soo Ryue
(KIMM) (Dong-eui Univ.) (Ulsan Univ.)

Byung Kwon Lee Jae Sung Bae Kuk Su Kim

(KEI) (Korea Aerospace Univ.) (DSME)

Chang Yull Lee Jae Won Lee Kwan Woo Hong
(Chosun Univ.) (NIER) (Samsung Electronics)
Do Young Ko Je Heon Han Kyoung Woo Kim
(KHNP) (KPU) (KICT)

Eun Rim Baek Jeong Ho Jeong Kyu Sik Kim

(Seismic Simulation Test Center)  (FILK) (KATECH)

Han Shin Seol Ji Woo Yoo Kyung Taek Lee
(KRISO) (Hyundai Motor Group) (KNUE)

Hyeong Ill Lee Jin Gyun Kim Lae Hyong Kang
(Kyungpook National Univ.) (Kyung Hee Univ.) (Chonbuk National Univ.)
Hyo In Ko Jin You Nam Cheol Kang
(KRRI) (Samsung Electronics) (Kyungpook National Univ.)
Hyu Sang Kwon Jong Hak Lee Pyoung lJik Lee
(KRISS) (LG Nex1) (Liverpool Univ.)
Hyun Ung Oh Jong Jae Lee Pyung Sik Ma
(Chosun Univ.) (Sejong Univ.) (KIMM)

Hyun Woo Park Jong Seok Oh Sang lJin Oh
(Dong-A Univ.) (Kongju National Univ.) (Jeonnam Provincial College)
Hyun Wook Lee Joo Hwan Oh Se Jin Ahn

(KRRI) (UNIST) (UViduk Univ.)

In Hyung Yang Jung Bin Im Seon Jun Jang
(LG Hlectronics) (Doewoo E&C) (Hoseo Univ.)

Copy editor Ho-Cheol Lee and Tae-Hee Kim

Prof.

Won Ju Jeon
Department of Mechanical
Engineering, KAIST

wonju.jeon@kaist.ac.kr
Tel : +82-42-350-3219

Dr.

Hong Seok Yang
(LHI)

Dr.

Young Cheol Huh
(KIMM)

Seung Chul Lee
(POSTECH)

Seung Yup Yoo
(LG Elctronics)

Soo Hong Jeon
(DTaQ)

Sung Chan Lee
(Youngsan Univ.)

Tae Ho Park
(UOS)

Won Hyun Kim
(Hyundai Heavy Industries)

Won Seok Yang
(KNUT)

Yeon Jun Oh
(KOMERI)

Yong Hee Kim
(KCL)

Yong Hwa Park
(KAIST)

Young Soo Seo
(ADD)

Yun Ho Seo
(KIMM)

Journal Office Renaissance Officetel 1406-ho, 69, Seochojungang-ro, Seocho-gu, Seoul,

137-729 KOREA

Tel 82-2-3474-8002/8003 | Fax 82-2-3474-8004 | http://Journal.ksnve.orkr | E-mail  ksnve@ksnve.or.kr



ISSN 1598-2785(Print)
ISSN 2287-5476(Online)

SHRATAEL KCI(ER S8R
20204 44
A 30 @ A 2

s

105

O

A

"W

o)
1
N

1

A

=

@ A2

o]

AE

g

A

=112

"y

ol

o ol oleE

- 119

129

o
o

=
T
4

136
161
179
189

s

ey

o

-

&

& 9]
A1 A
171 T

1

gl

3
1

0|
el

B30 BARA A9 4
91 2 el

gAY EdS AR
TZ A= 7R A A RED

Py 214 el

gl Ag gAd W
=
o
il

il

it
jang
vzel
N
i
o W

o =
lVRON
D

To
ke
»A‘.# iﬂ

] fom

bl



ISSN 1598-2785(Print)
ISSN 2287-5476(Online)
Indexed/abstracted in : KCl(Korea Citation Index)/DOI(CrossRef)

Transactions
of the Korean Society for Noise and Vibrafion Engineering

April 2020
Volume 30 Number 2

C- O- N- T- E- N- T- S

Absolute Measurement of the Sensitivity of Seismic Sensors

by Using the Interferometer ««--«--e-eeeeeeeer Lee, Y.-B., Cho, W.-H., Jung, S.-S. and Jeon, B.-S. :*- 105
Methodology for Time History Analysis of Piping System Contains Internal
Fluid Including Natural Frequency Separation Effect -+ Lee, C. K., Lee, S. J, Lee, E. H.

and Park, N.-C. -+~ 112

Parametric Study on Floor Impact Sound with Design Factors of Layers
Composing a Floating Floor in Multi-Residential Buildings -+ Yang, H. S. and Kim, T. M.-:- 119

Ensemble Method using Rule-based and Deep-learning
Algorithms for Rotating-machine Diagnostics =-««++=-=++==+++ Lee, N. J., Kim, S. M,, Jeong, 1. J.
Sohn, S. M. and Lee, S. C. - 129

Image Recognition Algorithm for Maintenance Data Digitization: CNN and FCN
.............................................................................................. Lee’ K. S" Na’ J' W.’ SOhIl, J. D.

Sohn, S. M. and Lee, S. C.--- 136

Analytically Confirm Displacement Interference in the Barrel
of the Reconnaissance Equipment under Vibration ------ Song, A.-Y., Kwon, B.-O., Han, D.-H.

Jung, H.-S., Jung, H.-J. and Yim, S.-H. --- 143

Virtual Sensing System of Structural Vibration using Digital Twin -« Oh, S. O., Park, D. E.
Baek, H. W., Kim, S. H,, Lee, J.-K. and Kim, J.-G. --* 149

Fast Extraction of Fundamental Frequencies of Bridge’s Stay Cables

uSing Cepstral Analysis -+ -+ ewssseesseeesssesssseisssisssiini s Park, J.-C. and Cho, J.-S. - 161
Prediction of Heavy-weight Floor Impact Sound with Different Impact Sources

and Indices using a Finite Element Method «--«:weoeeeeerereeeneeneeeees Kim, T. M. and Yang, H.-S. --- 169
A Method of Evaluating Structural Integrity of Integrated Mast

with Scaled Model - +eserererererrrrmmsiemssimsrarannn. Lee, J.-H., Son, D. H., Lee, K. M., Kim, D.

L.
Park, S. W. and Park, N.-C. --- 179

Supersonic Jet Noise Prediction and Validation for a Small-scale Rocket Nozzle

with Launch System «««eooeeeeeeeseeseeseeeeneene: Joo, H.-S., Park, T. Y., Kang, S.-H., Jang, I. M.
Ohm, W.-S. and Shin, S.-J. --- 189
Friction-induced Vibration by Dust Effect «eooeeoeerrerssseessisnieenes Nam, J. H. and Kang, J. Y. --- 201

Measurement of the Clamping Force by Using the Sound Radiation
from the Bolt based on ConvNet - Toh, K. M., Kim, W. S., Gwon, J. S. and Park, J. H. ---211

Transactions of the Korean Society for Noise and Vibration Engineering






Trans. Korean Soc. Noise Vib. Eng., 30(2) : 105~111, 2020
https://doi.org/10.5050/KSNVE.2020.30.2.105

HAAE o148 A3

fEaStlEseE =2y M30# M235, pp.105~111, 2020
ISSN 1598-2785(Print), ISSN 2287-5476(Online)

AA 7Y Ay 24

Absolute Measurement of the Sensitivity of Seismic Sensors
by Using the Interferometer

o] &8 -2 @5 A

}\*
T

2=

A%

Yong-Bong Lee’, Wan-Ho Cho', Sung-Soo Jung" and Byung-Soo Jeon

(Received December 13, 2019 ; Revised January 17, 2020 ; Accepted February 4, 2020)

Key Words : Seismic Sensor(*] %1 Al4]), Absolute Calibration(*2 th1L74), Interferometer(7+4d 7))

ABSTRACT

The absolute measurement of seismic sensor sensitivity is conducted through the application of in-

terferometry to a primary method of accelerometer calibration. Recently, several methods for seis-

mometer calibration were published as ISO standards. These standards are limited to utilization of

the comparison and in-situ methods; therefore, it is essential that there is a reference sensitivity

available that is based on absolute calibration. This reference will be inherently useful for the cali-

bration of accelerometers because seismic sensors are also used as transducers in measuring vibration

for this purpose. The sensitivity of a seismic accelerometer and two different broadband seismometers

are measured using the sine-approximation method and it is observed that this method can be ap-

plied to the absolute calibration of seismometers for the frequency range that is of interest to

seismology. Moreover, the effects of sensor direction misalignment and imbalance are observed in the

actual measurements.
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Fig. 10 Sensitivity difference of the accelerometer ac-
cording to horizontal misalignment (black
square: touching the reference circle, white
circle: on the reference circle)
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ABSTRACT

In this study, the natural frequency separation phenomena found in the dynamic analysis of piping
systems with internal fluids were identified, and methods for efficient seismic time history analysis
were studied. We conducted a dynamic analysis of a piping system with consideration for the effect
of its internal fluids using the coupled model, which incorporates the fluid-structure interaction effect.
Owing to the mode separation effect, modes were divided into the fluid mass added (FMA) mode,
generated by the added mass effect of the fluid, and coupled mode, which is created by the reso-
nance of the internal fluid. The response contribution of the FMA and coupled modes was confirmed

to be effective for efficient seismic time history analysis.

s ——— ne o EAR Qg AR
K., 7 A 72 f2 ) T
M, A% PL(s: 7=, [ 4
R a4 44 20114 FAR Ao AT F7A 94 A}
u 8 A= 5 ol 9xE kel vid 2l A% R vl <
e A= Aol tig Aast e Zarh A%H 0z o] ol
pr Al EE A gk @A AAZIERE AR e 94 %
w o AEF A2 g A A5 T2 A4 Blel dg A
oy DRAER(s: TE f: A So] 37k H3 Ak 53 A4 71715 5 el
wy R B Wg dAsel Skl Al v)=r)zsks Sol

*  Corresponding Author; Member, Yonsei University, Division of

Mechanical Engineering, Proffesor .
E-mail : pnch@yonsci.ackr i Recommended by Editor Won Ju Jeon
*  Member, School of Mechanical Engineering, Yonsei University, Students {©) The Korean Society for Noise and Vibration Engineering

112 | Trans. Korean Soc. Noise Vib. Eng., 30(2) : 112~118, 2020



ChangKyun Lee et al.; Methodology for Time History Analysis of Piping System contains Internal Fluid including Natural...

BAE 23} A7) vhal AEAQ A7E Aaeta

Stk AAzIA WOz Qs WA By o

o o} 24 Aol WaE) oleld AL 7]
@

-

A F8 93 EEQ] low cycle fatigue &S 37

(e}
@5 9 B ohleh, B o 12 Aol

vl Bpd oz Frbenh weba] Az b
Al = A 7 Aol AR ©a
As & XEFal7] 93k wjdA o] Ajztold afA]o]
Z a3t}

wjgHAl o] 537, W A= Qe HA e A
-T2 94 @ 3(fluid-structure interaction, FSI)E ¥+
o AFEo] PP, A e 'Y A
ZEA FSIE 1LH e 5984 siAS Wagsh A3
Adael o) ifHlEs HEadrt St
A& s, dFugor uygy #Y &

veering(F 419 &% LFFEFL
st st e A-gshe 9
AFREF7E Al HaL, ol AT E=
e & aflEree s
t}@0 wjol] el A Wiggert, D. C. et al &= &
MANE viE o R A PHS g o g 4]
Fdste] Aot FRE] AdaYE veRd
= A At Y. ojAd oy APA+E

A-T-25 AN FIE e LixlEs

fu

e
Y

fE o 4

_0|L
N
;—UI Off é :‘0
O
=R
+yet g
ol iy
it =)
e
o L
o S
fitl i £l
o
»%mﬁ o
o xR E
o Ho o,
rﬁ( 50 2 ™ 10
iﬁ (ol il
Q —W o
o 2

Ao
:(.)L_',
2,
=3
4
ot
Ogt.:“‘
ol

-

BN

o
oxl
1>
_OJ

ne.
- 2
By

H
B
S
1o,

Tt
lo,
&

2
&
-~ 1z ml

fru
olN
N
)
=
=
o,
_|>i
I
(i3
2
[
S
r N
oxl o o
o -
=
oo
o,

S

E2 A2 AdsHA] o7] witel] 4%
J |

4 0188 7 oY

—

_ﬁ
(K flo

i
fo
ofr
L
O
= 9

Jo Ho

o 2

B
2

ST N et
o2 Ho g S

>
N
N,
o
ey
:oé
1%
o
it
o
2
2
of
- 1:01!
M
D)
i)
O,

ro,
o
L
=
k=)
lo
>
>
olo
fl
o,

X
i)

(M

>
To25e
_(Eol-n 1‘)‘1:
Gis
- my
% oy ot o
n“Jlm
>.4
e
o o 1
on 2 4z °F
_[):D_\‘(_‘O_u
N = >
o E- i o
< o F
D}grt)ll
2
& E%
& 5
S
Hog
o5 =
(D=}

&
N
rd
m

o
2
o
kS
o

3= coupled mode® Uil
TAE T A9 4 dF
o7 AFS Fhsto] frAle} vie] 1
7b 7elel EAE o, AxdErt e
MA mode$} coupled modeZ W& Z& ¥
@, ol9} FARIAYF Gorman, G. et al> 93
dFHaFo R EEo] e A9l A
o]

o

N
Wl
—i:ﬁdgg
ox *
o
2 9
=R
rlo

2 W Ho ol yeh 4 Ho oo TL ool 0 R oX
o Offt

= o oroh b QX N
o

o §50l we LHAES BeAE 4HHO. o
AFRET FYE I R s el
3] &gate], A2 adE vkdsty] At

4 W8 A A4 e L,
AR} o] He FxEQ Ao de] &8
HE fead aA s ARt frehas A
& Ed ijae TRAES RS 1G] 9
2708 =3H-E 7= Bl de g v o g
4RSS B w3 ol2d 1@ G 9
A el BgAe Selset 2710 SBE 7}
A= vl A et vjFAlo] o8] Moussou, P. et al.
o A{AES Bl olEAd WAL AN,
g A Aol AAE o] 24 At e 7
FOR FRLAPHS Aol DHAEF ¥ &
= Zst7] 98] Moussou, P. et al.o] thdo=
g 27le] S5 T v ded waAE
Fig. 19} & FH2 48 Feas A 22 a9l
ANSYS 1928 o]g3te] ARSIt 2 A
AB, EF®] ZoJ= 1.95m, #j#+9] 97L& 03 m, =3
5-9] 9t (radius of curvature, RC)& 0.45m, T4 2
Trans. Korean Soc. Noise Vib. Eng., 30(2) : 112~118, 2020 | 113



ChangKyun Lee et al.; Methodology for Time History Analysis of Piping System contains Internal Fluid including Natural...

FHL)T 3.88
A €] 716}64”01
at7] 918l 718k el wz—ﬁ WeE Ao old
oﬂ #83%1 S s 54 A AeE

~5
Ej
to,
N—lﬂ
N
B
(9,
=
3
o
K
=
=)

Table 13} 7L°] cases
7} case™H 2 UHF 74

pled model? A9 “?‘7]’ A% gy
FMA model + 7}<] & 7}z 3
TAE Fx2w A TS ]

Hi Ul fAe] Fajet UEE B3 5 AES A
ekl FxEe Yk FrkshE

modelol| A 57} Aake ZAFSIATD. Z} case E A
Ak W= Table 19 pp,,0F 23, FA19 A

553 }oﬂ“/} FMA model®} coupled
7= Table2 %! Table 37}

S 7}%3}3 10

Hz~33 Hz
H] s}

Table 2 Coupled model modal frequency [Hz]

1000 kg/m’, ] W= 7800 kg/m?, 4] Y- Mode # | 1 1 2131415161 713
24 1000 m/s, B4 714 200 GPa, Fo}5H] 0.3S A Case 1-1 | 14.7]15.0(21.3]27.3]478
4319tk Coupled modelol e WY FAIS S32 Case 1-2 | 19.3]20.0]28.7]40.8
AR BAVELY] A W A9 2uE D/\],{g}.(/bj\ Case 1-3 [13.3|13.3|19.2|24.0(43.0
T g S olfdte] 94 o3 weNES Case 1-4 [20.7]21.9[31.049.2
Case 2-1 |18.9]20.328.1
Case 2-2 | 7.3 | 7.5 | 12.5|15.0 | 24.7|29.0 | 41.9
Cross-section Case 3-1 [10.7]10.7[15.8|21.9|36.8
Case 32 | 74 | 74 | 114|173 (273 |37.1|41.6|47.1
F
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Diameter Table 3 FMA model modal frequency [Hz]
Mode # 1 2 3 4 5 6 7
Case 1-1 | 14.6 | 15.0 | 21.1 | 27.2 | 47.2
Case 1-2 | 193 | 20.3 | 28.5 | 41.3
Case 1-3 | 13.2 | 13.5 | 18.9 | 24.0 | 423
Case 1-4 | 20.7 | 22.1 | 30.9 | 50.4
Case 2-1 19.2 | 20.2 | 27.7
Case 22 | 7.3 | 7.5 | 129 | 149 | 245 | 289 | 41.4
Case 3-1 | 10.7 | 10.8 | 15.6 | 22.0 | 36.4
Case 32 | 7.4 | 74 | 113 | 174 | 27.1 | 37.0 | 40.6
Fig.1 Schematic diagram of finite element model
Table 1 FEM cases geometry & FMA density Table4 Fluid acoustic frequency [Hz]
( fmm] | L [m] | RC [m] | pralke/m’] Mode # | g% Hue (Caltuared o Brmor %)
Case 1-1 5 3.88 0.45 22056.94 Case 1-1 54.49 5438 0.18
Case 1-2 15 3.88 0.45 12062.96 Case 1-2 54.47 5438 0.16
Case 1-3 3.75 3.88 0.45 27056.28 Case 1-3 54.49 54.38 0.19
Case 1-4 30 3.88 0.45 9577.77 Case 1-4 54.46 54.38 0.13
Case 2-1 5 1.94 0.45 22055.71 Case 2-1 69.34 68.93 0.60
Case 2-2 5 7.76 0.45 22059.01 Case 2-2 3827 38.24 0.07
Case 3-1 5 3.88 0.9 22055.72 Case 3-1 47.18 47.14 0.08
Case 3-2 5 3.88 1.5 22054.99 Case 3-2 40.04 40.02 0.04
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Table 6 Finite element model information

(6)

Fo] 7ejsu,

List

Information

Used elements

Solid 185 (structural element)
Fluid 30 (acoustic element)

Mesh division
(Elem. / nodes)

Coupled model
207118 / 217678
FMA model
99390 / 115488

Loading condition

Acceleration loading (Fig. 6)
time increment: 0.005 s
total time: 20's

Damping

Rayleigh damping
value : 4%
band frequency: 8.04 (Ist mode) / 50 Hz

Material properties

Pipe (coupled model)
density : 8030 kg/m’
young’s modulus : 175.4 GPa
poisson’s ratio : 0.31
Fluid (coupled model)
density : 744 kg/m’
sound velocity : 1019.4 m/s
Pipe (FMA model)
density : 9353.8 kg/m’
young’s modulus : 175.4 GPa
poisson’s ratio : 0.31

Boundary condition

Top, Bottom

fixed condition in all direction
Snubbers & sway (Fig. 4)
fixed condition in one direction
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Parametric Study on Floor Impact Sound with Design Factors
of Layers Composing a Floating Floor in Multi-Residential Buildings
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ABSTRACT

The purpose of this study is to examine the main factors in the control of floor impact sound
with various design and construction methods of a floating floor. The factors that were considered
include the thicknesses of the resilient and mass layers and construction order of the lightweight
concrete to secure a floor flatness. The results, which were measured at mock-up housing units,
showed that increasing the thickness of the resilient layer loading the same mass is effective in con-
troling the amplification due to mass-spring-mass resonance at 63 Hz. The sound reduction by in-
creasing the thickness of the cement mortar from 40 mm to 80 mm was analyzed using 6 dB of a
bang machine, 8 dB of a rubber ball, and 8 dB of a tapping machine in the single number quantity.
According to the construction order of the lightweight concrete, the reduction effect in the single
number quantity was similar to each other. The relationship between the floor impact sound reduc-
tion and different heavyweight impact sources showed a high correlation coefficient of over 0.9 at
below 63 Hz, and a relatively low correlation coefficient at 125 Hz ~ 250 Hz. This result indicates a
different subjective response related to floor impact sound reduction with different heavyweight im-

pact sources.
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Fig. 1 Floor plan of the studied housing units

Fig. 2 View of installing the specimen

Table 1 Dimensional properties of the living room

Floor Width | Depth | Height Specimen| Room

typze G | o) | o) area | volume

() ) | (m)

Width to
depth ratio

59 4.0 6.4 2.3 232 534 1:1.6

84 5.0 72 2.3 359 82.6 1:1.4

F94e 63 Hz 3H3F Fatapol A BAE| S AFAol

AAZE dasitt

3. A&

fo

3.1 Alga & =A

o] ATrollM = WA % ASFE 270 5]
7 59m% 84m’)E Ao R AN nlth&dgH F
7 210 mm)ol] Trieh T2 A HAE HA]5 o}
e s AES APl Fig 17} Fig. 2
= 3l Al Fw 2 ke 2 AIA Al AR
S HoJFH, Table 1> 7 At o] AAXS Al
HA 94, Fod 79 & etk

o] Ao A& Fig. 37} o] $hFA|7F A A== v}
o] JE&AE AT 5§ sk, Eud Fx
S AH7E MAF(case )T LA KA Fcase 2)
o7 TR ZF FHol il Table 29} o]
2 wpgEg FA Wt weh F 57EA ] Al
A 20S AASIQIT bbe HE8e FgHE 99
A7 E EHH HH AX| 3 case 1 7004
% 59m® Al AXel AFAE AAste] A T
stol] whe} case 1-1, 1-2 A 0.2 AAato] A3

;
o

Cement Mortar (40 mm)
Resilient layer (30~60 mm)

Lighteeight Concrete (40 nnmy)
Concrete slab (210 mm)

(a) Case 1 : lightweight concrete on top of the slab

Cement Mortar (40~80 mm})
Lightweight Concrete (40 mm)
Resilient layer (30~60 mm)
Concrete slab (210 mm}

(b) Case 2 :
Fig.3 Cross section of the studied floating floor
structure

resilient layer on top of the slab
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Table 2 Description of layers composing the floating floors
(L : lightweight concrete, C : cement mortar)

Floor C Structure of the floating floor (mm)
typze I\?sle Ist 2nd 3rd Total
(m°) layer layer layer | thickness
EVAQ20)+

59 Case 1-1 L EPS(40) C 140

(40) (40)
Case 1-2 EPS(30) 110
EVA(20)+ C 140
Case 2-11 "Epg(40) L @0) [ 110

84

Case 22| poszgy | 40 ¢ 150

Case 2-3 (80)

(a) EPS 30 mm (b) EVA 20 mm + EPS 40 mm
Fig. 4 Specimen of the resilient material

Table 3 Acoustic properties of the resilient materials

Typq o Thickness D}_/namlc Loss Density
resilient B stiffness factor (k /m3)
material (MN/m?) &
EPS 30 18.2 0.13 19.4

EVA | EVA | 20 29.3 0.14 55.6

+ 60 14.6 0.13 31.1

EPS | EPS | 40 30.7 0.17 18.6

of ols) BAFARe WAATl o3 A4 7}
A F20 O S A A% AT 540 P
FA ") o] Aelld H8d AR E4AE 2
83 Aol AEDE A%, 2 A@A 2200 ohal
Fig 56} Z& 543 ol dn. Snbe xo] 9
& % FEAYE VS, oIS waE 2 A
Al digk eFarel S5 A3 FukE Table 4
| vebdth 2423, 578 Al Al g s
ETE 469 Hz~69.7 Hz H9jellA] 2AsH, o]=
Fig. 59} 70] 1/1 SElE W= 63 Hz 9] A58k
FI¢ (44 Hz~ 88 Hz) ol S1Aeh= 21 &
T Stk
]
T= - n (3)
2 2
T
In fa
o] 7]A,
fd . 7]';33[‘54'7“, Hz
[, o XTI, He
¢ : HGAs
i A
g == w,\
ZE -20
- 30 —Case 1-1
Case 1-2
40 Case 2-1 <«—» 44~88Hz
,,,,, Case 2-2 (Bandwidth of 63Hz, octave band)
— Case 2-3
Frequency [Hz]

floating floor structure

Fig.5 Transmissibility with frequencies

for

each

Table4 Resonance frequency and transmissibility of the

specimens
Case of the specimens

Case | Case | Case | Case | Case

1-1 1-2 2-1 2-2 2-3

Jo (Hz) 624 | 69.7 | 56.8 | 634 | 46.9
ﬂfo(Hz) 882 | 985 | 80.3 | 89.6 | 66.3
Transmissibility in-| g g9 | 75 | g0 | 7.1

maximum (dB)
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Fig. 6 Schematic diagram of the grid on the floor
for vibrational modal test
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Fig.7 Measured result for vibration (plate) and
acoustic (receiving room) modes at different
housing units in 1 Hz narrow band
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8 Measured floor impact sound at 1/3 octave
band for the case installing the lightweight
concrete on the slab according to different
impact sources (L :lightweight concrete, R:
resilient material, C : cement mortar)
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Fig.9 Measured floor impact sound at 1/3 octave

band for the case installing the resilient layer

on the slab according to different impact

sources (R resilient material, L light-
weight concrete, C : cement mortar)
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Table 5 Single number quantity of floor impact sound
for each case

Single number quantity [dB]
1:10(: Case of H?'Zu./ywelgl)lt ng(gtwel)ght
ypz specimens i,Fmax, AW. n,A?)V
(m) Bang Rubber Tapping
machine ball machine
Bare slab 50 47 65
59 Case 1-1 47 42 44
Case 1-2 52 44 41
Bare slab 53 48 67
34 Case 2-1 50 44 44
Case 2-2 53 47 45
Case 2-3 47 39 37
40
D Bang Machine [ ImpactBall @ Tapping Machine
30
E 20
g 10 6 °
B e
£

Case 1-1

Case 1-2 Case 2-1 Case 2-2 Case 2-3

Case of Test Specimens

Fig. 10 Insertion loss indicating the single number
quantity by installing the floating floors on
bare slab
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ABSTRACT

Unlike the major equipment used in power plants, auxiliary equipment usually does not possess a

real-time system to analyze the machine condition. Therefore, detecting the fault of such auxiliary

equipment in advance is difficult. Thus, the diagnosis of auxiliary equipment at a less cost is im-

portant for minimizing the downtime due to the fault of the equipment. In this paper, we introduce

a diagnosis method for auxiliary equipment in power plants using rule-based and deep-learning

algorithms. First, we calculate the probability of cause of a fault from current symptoms by using

the rule-based algorithm. The rule used in this algorithm is established based on expert experience.

We then conduct orbit detection using a convolution neural network. This algorithm self-learns the

filter to classify orbit images as normal, rubbing, and unbalanced. The weakness of the deep-learning

algorithm can be compensated by combining the results of the aforementioned methods.
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ABSTRACT

Tabulated data has been widely used to facilitate systematic and intuitive management. In partic-

ular, tabular images that contain a few simple symbols are useful for maintaining mechanical
systems. Several companies have accumulated tabular images as their property. Although these im-
ages are valuable as they can be used to solve difficult problems using data-based methods, such as
deep learning, they still remain unavailable because it is expensive to digitize them. For these rea-
sons, we propose a model comprised of a convolutional neural network (CNN) and fully convolu-
tional network (FCN) to digitize tabular images. We used some ResNet components as they are
well-suited to the characteristics of tabular image data. A training set for each model was con-
structed by writing symbols in blank tables and then augmenting them. As a result, the trained CNN
and FCN models exhibited 99.2% and 97.7 % accuracy in 4.75s and 0.132s of inference time,

respectively.
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Table 1 Performance of trained CNN and FCN

Time Accuracy
CNN 4.75 s 99.2 %
FCN 0.132 s 97.7 %
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ABSTRACT

The displacement characteristics of infrared and visible light camera barrels in military reconnais-

sance equipment are analyzed. It is difficult to perform the test with a measurement acceleration sen-

sor because of the structural characteristics of the barrel. It is also challenging to secure the stability

of the barrel only by analysis. Therefore, the test is conducted in a structure without a barrel. After

the test, the vibration analysis is performed, and the results of the test and analysis are compared

and analyzed. When the comparative analysis is completed, vibration analysis is performed by model-

ing the barrel on the test model. Through the results, the displacement characteristics of the barrels

are analyzed to confirm the structural stability of the product.
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: W$l(displacement)
. &% (velocity)
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Table 1 Inner gimbal modal analysis result

Mode Frequency [Hz]
1 1403.5
2 1828.4
3 2230.6
4 2468.2
5 2542.6
6 3572
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Fig. 12 Vibration analysis results of infrared ray and visible light barrels for each axis
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ABSTRACT

Virtual sensing complements limited real-sensing information using a numerical (or analytical) model that is created
with measured data. In this work, we propose a virtual-sensing system for structural vibration. Finite element model
updating is employed to calibrate the numerical model to the real model and output modal information, including
damping coefficients. A reduced-order modeling technique and a modified time integrator are also used to reduce the
computational burden in the online sensing process and synchronize the numerical model to the real model, thereby
creating a model-based digital twin. The proposed virtual sensing is tested by implementing it to solve a cantilever
beam problem.
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Step 1. Initial calculation
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Step 1.3 Calculate effective stiffness
K=K+aM+qC

Step 2. Iterative calculation

Step 2.1 Calculate effective load differences
HAE="Yr+ M(a, uta, u+a, i)

+C(a,"u+a,"u+a,'i)
Step 2.2 Calculate displacement for next step
A [K—l]wmf

Step 2.3 Calculate accelerations and velocities for next
step
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Table 2 Eigenvalue change after update

Original Update Experiment
Model (Hz) 81.023 82.221 82.280
Mode2 (Hz) 509.001 516.525 516.060
Mode3 (Hz) 1424.373 1445.427 1445.685

Table 3 Eigenvalue relative error change after update

Original Update
Model 1.551 0.072
Mode2 1.387 0.090
Mode3 1.496 0.018
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ABSTRACT

Stay cables are the most critical structural elements in cable-stayed bridges. The cable tension and

variation play a key role in regular inspection and routine maintenance of bridges. To monitor and

evaluate cable tension forces, ambient or experimental vibration measurements are widely used in

bridge engineering. Vibration-based measurement methods use a mathematical relationship between the

cable tension and one or more natural frequencies. Therefore, it is important to extract the funda-

mental frequency of each stay cable accurately and quickly. In this paper, an improved cepstral anal-

ysis approach based on the power spectrum density of acceleration records is proposed to identify a

cable’s fundamental frequency. The accuracy and reliability of this approach is verified using cable

vibration signals obtained from the structural health monitoring system of a cable-stayed bridge.
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Fig. 1 Illustrated procedure of cepstral analysis
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Fig.2 3-D bridge shape and accelerometer layout
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ABSTRACT

In this study, we determined the reliability of the finite element method in predicting heavy-weight
floor impact sounds after comparing the predicted and measured frequency response functions of vi-
bration and acoustic sounds in full-scale houses. The heavy-weight impact source included a bang
machine and rubber ball. For both vibration and acoustic modes, the predicted frequency response
functions showed a similar amplitude as the measured ones. However, there was a small difference
in their peak frequencies owing to the non-linear characteristics of concrete. The heavy-weight impact
sound from the bang machine was predicted to have a 1 dB deviation when compared with the ex-
perimental results and a 2.1 dB deviation in total sound pressure level. The deviation between the
experimental and simulation results for the rubber ball was 1dB for impact sound and 0.5 dB in to-
tal sound pressure level. The maximum deviation at each frequency was 5 dB and 4 dB for the bang
machine and rubber ball, respectively. Overall, the results indicate that the numerical analysis is use-
ful for developing optimized structures to control heavy-weight floor impact sound with different im-

pact sources and evaluation indices.
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Table 2 Test equipment for modal test

Equipment Model
Impact hammer PCB, 086D50
Accelerometer PCB, 352C33

FFT Analyzer SIEMENS, SCADAS-Mobile
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Table 5 Material property of acoustic model

Single number quantity [dB]
Li,Fmax,AW LiA,Fmax
Bang Experiment 55 60.1
machine | giulation 54 58.0
Rubber Experiment 54 59.0
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ABSTRACT

Integrated masts, equipped with radars and other sensors, reduce radar cross sections and improve

destroyers’ stealth ability. Because of their critical impact on ships’ survivability, they have to under-

go vibration tests to ensure their structural integrity. However, testing of gigantic shipboard equip-

ment is difficult, time-consuming, and costly. Therefore, countries without the facilities required to

test large structures omit the test or circumvent it by substituting finite element analysis. In this

study, we propose a method to experimentally test the structural integrity of masts through scaled

models based on similitude analysis. We constructed full-scale and 1/10-scale 3D finite element mod-

els to compare their dynamic characteristics and responses. From the finite element analysis, we

found that the dynamic responses of the full-scale model can be derived from the responses of the

downscaled model through the application of scaling factors defined by dimensional analysis. Our re-

sults suggest that downscaled models can supplant full-scale models in vibration experiments. We an-

ticipate our research to be a starting point for more efficient, economic, and feasible experimental

testing.
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Table single amplitude (mm)
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2
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u)n
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’ r

Radome

Exterior

Floor

Duct

Fixed condition

Fig. 2 Finite element model of IMAST

Table 4 Details of finite element models

. Scaled model
List Full model =0.1)
Exterior
Shell Duct 0.01 0.001
thickness
(m) Radome
Floor 0.03 0.003

Exterior, duct and floor:
Aluminum alloy

- density: 2770 kg/m®

- Young’s Modulus: 7.1E+10 Pa
- Poisson’s ratio: 0.33

Radome: carbon fiber

o 3
Material properties | ~ density: 1800 kg/m

-Young’s modulus (x, y, z
direction): 2.9E+11, 2.3E+10,
2.3E+10 Pa

- Poisson’s ratio (xy, yz, zx
direction):0.2, 0.4, 0.2

-shear modulus (xy, yz, zx
direction): 9E+9, 8.2143E+9,
9E+9 Pa

Number of element

63155 / 63632 | 63114 / 63589

/ mesh
Element type Shell181
Damping ratio 0.02
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ABSTRACT

A launch system is used to vertically launch a high-speed rocket or space vehicle. During the

launch event,

intense acoustic load is generated from the downstream of the supersonic jet and

propagated in all the directions. In this study, two types of the supersonic jet noises were inves-

tigated: 1) noise of a supersonic free jet and 2) noise of an impinging jet with a launch system.

Aero-acoustic predictions were performed using numerical simulations and further validated against

experimental results obtained through a small-scale model test for the supersonic free jet and imping-

ing jet with the launch system. Moreover, various types of launch systems for noise reduction are

demonstrated experimentally.

-
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Fig. 6 Static pressure contour of the axisymmetric Table 2 Information of DDES analysis
URANS with Kirchhoff surface Method
Solver Pressure-based
Analysis Transient
Turbulence model Spalart-Allmaras DES
Fluid Ideal gas
Viscosity Sutherland law
Scheme Coupled
Spatial Green-Gauss node based
Pressure Second order
Density Third order MUSCL
Momentum Bounded central differencing
s i Turbulent viscosity Bounded central differencing
Fig.7 Cross section of the present grid on the z=0 Energy Second order upwind
plane with Kirchhoff surface Temporal Bounded second order implicit
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Table 3 Specification for two types of microphone

GRAS 46BE 1/4 |GRAS 46BF-1 1/4°
Measuring
frequency range 4~80,000 4~100,000
[Hz]
Noise range [dB] 35~160 35~172
Sensitivity
[mV/Pa] 36 3.6
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Fig. 12 Photograph of near-field measurement for su-
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Fig. 13 Comparison of the sound pressure level at near-
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Table4 Sound pressure level at near-field for supersonic

free-jet
Sound pressure level [dB]
Distance[ [, ] Analysis | Experiment | Discrepancy
2.5 137.9 1334 4.5
5.0 137.9 132.5 5.4
7.5 139.8 133.2 6.6
10.0 143.0 1353 7.7
12.5 144.8 139.9 4.9
15.0 145.2 141.7 3.5
17.5 144.4 142.7 1.7
20.0 142.5 142.2 0.2
22.5 140.6 140.8 0.2
25.0 139.5 139.6 0.1
27.5 137.9 137.8 0.1
30.0 137.4 136.4 1.0
32.5 136.7 134.7 2.0
35.0 136.5 132.7 3.8
375 136.5 131.5 5.0
40.0 135.8 130.7 5.1
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Table5 Sound pressure level at far-field for supersonic

free-jet
Sound pressure level[dB]
Angle[deg] Analysis | Experiment | Discrepancy
20 118.7 122.0 33
25 1214 123.4 2.0
30 123.1 124.4 1.3
35 124.1 124.9 0.8
40 124.6 124.1 0.5
45 124.8 122.7 2.1
50 124.0 119.9 4.1
55 122.5 117.0 5.5
60 121.1 114.7 6.4
65 120.7 112.8 7.9
70 120.3 111.4 8.9
75 119.7 111.5 8.2
80 119.0 110.4 8.6
90 118.1 108.7 9.4
100 116.2 110.3 5.9
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Table 6 Sound pressure level at far-field for impinging jet
with launch system

Sound pressure level[dB]
Angle[deg] Analysis | Experiment | Discrepancy

25 1233 124.5 1.2

30 123.2 123.9 0.7

35 124.2 124.4 0.2

40 123.6 124.7 1.1

45 124.2 125.1 0.9

50 123.7 125.1 1.4

55 123.2 125.3 2.1

60 122.2 124.9 2.7

65 122.1 124.5 2.4

70 118.8 124.2 5.4

75 120.7 123.0 2.3

80 120.0 122.7 2.7

85 118.3 122.0 3.7

90 115.6 119.8 4.2

95 112.9 116.7 3.8
E 282 o 433 A3 B 284
A A AE 28 B4 Aol FE 54
&l 22k 2k 719 o] H8-= 74, WAKradiation)oll
o)t oY A] AAk(dissipation)©] A d/dol| H]3)] =
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ABSTRACT

In this study, the friction-induced vibration of the reciprocating device is measured under dust

conditions and he dynamic instability mechanism using the analytical

finite element model is

proposed. In the case of absence of dust, a friction-induced vibration did not occur and the corre-

sponding friction coefficient increased with the increase in revolutions per minute (r/min). In contrast,

under the dust condition, a negative slope is developed, in which the friction coefficient decreases

with increase in r/min. Consequently, the friction-induced vibration is generated. The results show

that this system is excited by the negative slope mechanism, and the dynamics instability is pre-

dicted using the analytical finite element model.

The numerical results show that the unstable fre-

quency is due to dynamics instability caused by the bending mode of the frictional direction.
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Measurement of the Clamping Force by Using the Sound Radiation
from the Bolt based on ConvNet
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ABSTRACT

This paper presents a novel method for measuring the clamping force using sound that occurs
during bolt fastening. The resonance frequency of the bolt increases with the progress of the fasten-
ing process. This characteristic change is utilized as the feature analyzed by a convolutional neural
network (CNN). The clamping force is measured using a load cell, and is then used during labeling
for classification. To measure the radiated noise, a microphone is installed near the fastening part. In
addition, a signal-processing method is proposed to apply the measurement to deep-learning classi-
fication and perform data augmentation. The CNN architecture was modeled, and the fastening force
was determined using the classification method. The estimated value was compared with the actual
load cell measurements.
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The manuscript should follow the format(can be downloaded from the web site). The paper can be typed with
HWP or MS-Word. The paper should be submitted on-line.

wrdas A 14 Abelzm 7] 83 =il FAEHOIANA R E)el o] hwp e
MS-word = 2HdtaL, 843] Fao]A] =i FaL AAtell A AlE T

The paper should be written in Korean. However, the original terminology can be typed side by side with para-
thesis to avoid confusion. The loanword orthography follows the government guideline.

=R folt olz ekt AL YHow a, oo EFo] e A4S (et Lolz Wr|E
& glom, sjgo] ¥7le ARl mer)

The manuscript should be organized in the following order: (1) Title (2) Name(s) of author(s) and his/her
(their) complete affiliation(s) (3) Key words (4) Abstract (5) Nomenclature (6) Introduction (7) Main body (8)
Conclusion (9) References (10) Appendices.

=] AAE ted BES 9FoF gl (D AE (2) AAE () F871E R0 (key word) (4) 5 (5)
71349 (6) 2 () B2 822 9)FLEH (1) 5= 5

The title should be concise and consist of Korean and English titles. The name of authors should also consist
of Korean and English names.

] A s FAH I} GEAlES WYIPth AR Sw gEos Bt

The abstract should be written in Korean and English not exceeding 600 characters or 250 words.

52 woleh Joj& Z7f 6007F B 250te] S ol A 2d gk

The number should be written in Arabic numeral and the SI unit system should be used.

FAE ofgulo} 2abE ARESHH, 7 @9l HEE SI 99lE ARESith

Tables and figures of the paper should be arranged in order and inserted into the main body. The title and
content of table and figure should be written in English.

i F % a9 adH A e skl oAoll o8 AFslshH, 1 AlEI &S Fole EU1%
S 9Fow Fr)

Use the following formats for journal articles and books as References.
FaEdle] S A7IREA Y] 9= AR, W, AlE, A, A5
shal, daie] s AR, B3R, A, dE S3AbE, AR
&b, 1 ARE 2R I8WE Fom vt e 9#oR Wi U
Ul o2 daigtlEestsl= ol JEES itk

(1) Cooley, J. W. and Tukey, J. W. 1965, An Algorithm for the Machine Calculation of Complex Fourier Series,

Mathematics of Computation, Vol. 19, No. 4, pp. 297~308.
(2) Meirovitch, L., 1980, Computational Methods in Structural Dynamics, Sijthoft and Noordhoff, Maryland, chap. 5.

5, dolAuEe ¢ow 714
| A, ol sEon 74
| grow 7)Asm, Qewa

References should be cited as follows.
oA HaiEd 182 v 7o) gt
(1) Lee and Park®"--:

(2) ... solved by the Rayleigh-Ritz method®.

(10) The original paper should contain names(both in Korean and English), affiliations, the name of corresponding

author including address, phone number, fax number and email address.
AT R EEARAE AARGIE), A 2R 3 2452 A5, AYEAL 39 FA4
<WAIARE> & Corresponding Author)®] T4 2 H3PAZ(FAX. ¥F), Email T4 &3] 7]A8c)

(11) The final manuscript accepted for publication should be submitted to the editor office through the society web

site.
AT AF AR i 88 ol ARl A8 S e 88 APTae] AlZa,
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Transactions of the Korean Society for Noise and Vibration Engineering

Checklist for Original Article | MXIHAE

Please check below items as  mark before submission of the manuscript. | 2} 52 3}0)5}11 /FAIE 1442

General guidelines | &1 gltlt

Manuscript contained (D one original manuscript, @ statement of copyright transfer, (3 Checklist for Original Article and was
attached. | 41 @ A& 17, @ A d= 594, @ ARHARE AT E=7W

Manuscript should follow the format (can be downloaded from the web site). The paper can be typed with HWP or MS-Word.
| =& el 14 Afo]=z 98] 313 =EUa FA(FHolANA thez )l o3 hwp B MS-wordZ A S =71
The manuscript should be organized in the following order: (1) Title (2) Name(s) of author(s) and his/her (their) complete af-
filiation(s) (3) Key words (4) Abstract (5) Nomenclature (6) Introduction (7) Main body (8) Conclusion (9) References (10)
Appendices. | =52 AAE (DASE, QAAE, 3)FL7EL (key word), DZFE, G)712AY, OGN, (DEE, )2
E, OFLEY, (10) 5 55 userh

Main text consisted of introduction, subjects and methods, and results and discussion in separate pages. | B¥-& A2, At
S, A, aEs SHE AR

The paper should be written in Korean. However, the original terminology can be typed side by side with parathesis to avoid
confusion. The loanword orthography follows the government guideline. | g<r-8-0]= o2 ZAsE RS Yo7 &l
o] Egol S& A ()9l Aoz WrIEglen, Qo] ®7]= ARt wske=rle

. Cover page | EA|

el

Title, name of authors, affiliation was described both in English and in Korean. | Aoz =%9] A5y} ZE A=Y
2k EY QEow J1=aRP

In lower area of cover page, the name, address, email, telephone, fax of the corresponding author were described. | T4 &}k
of BAARe] A, A, Fh L ARAGAS, B, EmailtaE B2 7 ARG

. Abstract | =2

The abstract should be written in Korean and English not exceeding 600 characters or 250 words. | =52 =roj9} Joj= 7+
7} 6004} = 250%H0] ) el A ZAEAETR

. Main text | 22

Main text was written in order of introduction, main body(include Figure, Table), conclusion. | #&-2] A= A&, EE2(%
I9), AES sk
References should be cited as follows. | #5-o]] 0183t FuF3S =FAx JIAeyo WS #4397

References | At123

Every articles in references were cited in the main text. | ¥-3-ol] ¢1-&% o] Q&7

References were numbered according to numeric order. | &3-S Q1E&H AR (1), 2), B2 AR =71

All references were written in English. | F I3 25 JEOZ F7|eF =7

The paper from “Transactions of the Korean Society for Noise and Vibration Engineering” was cited if the content is relevant.
| “Sa AN eI =G F5E £3S 183 Zo] =k
Az, Arhd, AE, AW, -39 3, HolxHEe] &/ dayE - Ax
A, 4, AolAMET) S FFEAETR

Tables and figures | 2} O&

Titles and legends of tables and figures were written in English. | 2& 39} T3] Al&53 A JE oz 2AHAE7R
Figures were in required format. | AP A3 qFZol] 2HA A== A&7

Tables and figures of the paper should be arranged in order and inserted into the main body. | & %@ 28L& sfgw A
e st el i ATt
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Statement of Copyright Transfer | A&t k= S2| M

Title | =22 M= :

Author(s) | XAHE) :

I(We) hereby certify that I(We) agreed to submit the manuscript entitled as above to the Korean Society for Noise and Vibration
Engineering with the following statements. AA-E5-2 H3 ] “A 27 FE 599 U& 9 277l 7EHo] Jes A¥S ¢
BIEY ¥o] BRALEFHH R ANRT FA 9 whol P A4AL AU ARreNT T
Frghe FelgLch

Author’s signature | i ZAX}e| A .

(the owner of copyright)

Author(name) | M :

Position | &% :

Affiliation | &% :

Date | Mst Z#t :

Aeel BRAeE T BANAE As
Editor-in-chief of the Korean Society for Noise and Vibration Engineering

3% Please send this form to by fax at +82-2-3474-8004 or a scanned copy of the signed original by e-mail at editor@ksnve.or.kr

Authors are hereby granted the right to/AZH 2= Zeo|o| L& I =A
1. The submitting/comresponding author wamrants that 1. 2 o] ofst XEA AT Foll HAP| 7Kl Azl

(1) This contribution is original, that he/she has full power to make this grant, (1) =-9] U§o2 7]&% %31, SEAE, 5340 ANE, AT 71
that he/she has not granted or assigned any rights in the article to any other 2 -8-8of ¥t ‘7‘14 2 7] How EE) :"14

person or entity, that the article is copyrightable, and that it does not infringe (2) A2} A AL U ST Jﬂ%% et WA 2 ARG Axfe] F A,
upon any copyright, trade mark, patent or statutory right. s, A7AEA 9 9 o ATHaLxe] 24, A Ao njgeld Fal
(2) Authors may reproduce the manuscript for course teaching or private pur- HOTH Ql HHoz /\}% sh7] 913 AL, A 9 Q1A E & A

pose like author’s career, research reports or unprofitable advertisement. (3) AATE 5 % 713 B gA, AHIE A skal T ARde] =itel] %
(3) To post a copy of the manuscript as accepted for publication after peer re-  Al®l WA, A=}e] 7191 WEB SITE =9 A 52 A¥-E AAsa

view on the author’s own web site, or the author’s institutional repository, or ~ B33 ],
the author’s funding body’s archive which is cited on manuscript. @ AxE Yﬂ]—’ﬂ 5 Mz o] V)%, ARl 3 %
(4) To use a copy of the manuscript for materials of the presentation of re- 4 52 ¢ Y’L‘H AZE fl8te] =] Ay 52 %]n% ARgEE A
search, workshop, author’s lecture or book writing.

2. 2 YAlof offt MRKA A ol MAP| 7IK|= A2 E HARBP| st =A
2. The condition for the author’s right () Soll sjghe ZHow =i AN F& Jdrs *l—%‘% 7390l =

o1 1 -
(1) Using a copy of the manuscript for permitted purpose, it must be cited A #ZHo] *}t]'t”"] Dl"ﬁ"\%{ &S < oF gt}
that copyright belongs to The Korean Society for Noise and Vibration (2) s AEslel] flske] el uigk dEE 03\’4”'1*]01] Frg 5
Engineering. L& (D)9 AYE BAkshe A-ells 184 ofs)tt
(2) To commercialize the manuscript, the author can’t transfer copyright to a
profit-making organization. Only, it is acceptable in case of 1(1). 3. MatA9 A7 3 Mol st 7|t =

) A% & 1°T(l"—€r°ﬂ g S A 5= s AApel BE AR} o5

3. The authors warrant and certify that ARZE &ek 7|3 B Ao AR FERE ojaste] i A2 FE

(1) The author who has signed this agreement has full right, power and au- 540l Arg3leiof dhr}

thority to enter into this agreement on behalf of all of the authors and the or-  (2) & A2t Y& Folol® E sl e Ay T A7H|E A9
ganizations they belong to. gt /]—4 2G| 7E 2 =t ek AAS dAketazt she A9l 1
(2) Despite this agreement, if the government of the Republic of Korea and YA} ZIID]'O]-*] O}L] Sk

the author’s funding body want to exercise copyright of the manuscript, there ~ (3) ¥ A% Fie Foxje] AH f%]‘ A AR B =Fo] g
is no restriction. Eq _EI: u17]-54x] okgrow Elele]

(3) Signing up this agreement, the author promises that the manuscript wasn’t ﬂ'ﬂ%r%—lgﬁé}f %t& A 8-S E?}ﬁ}x e /\ﬂ 04:5]":}
published in other forms except the presentation form at symposium and dos-  (4) =i-2] AF =

en’t include any illegal content which violates copyrights of any authors. AAHA HA d 7d5-e= Al XH O]——?——OHE %31
(4) Although all or part of the manuscript is used for commercial purpose be- EAS flate] Ik g AR Ze dRE Xl *H&j% Bk

Ql
fore the publication on KSNVE journal, all or part of the published contents —©. 2
can’t be revised after the publication for commercial use. () & % - E A AL & A4 SE 59
(5) Signing up this agreement means that the author reads, fully understands Aol 7]Ad & W&S ¢la, 1 &S ol3all o, 1 W&o 525t
and agrees on all contents of statement. = 7 3
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(Purpose) This provision is subject to the code of ethics of the Korean Society for Noise and Vibration
Engineering(KSNVE), which publishes and presents academic activities such as research ethics and the establish-
ment of relationships in KSNVE. The purpose of this document is to set forth the terms of the research ethics
committee for operational sanctions.

FA) B a2 FmaedEEsts)(olst «atavet dthe] &efddel wet shajeA o] 3
Stedsd WAEE Ay g, A A A AS, AdE g AT
(et “91dspet g AT Gl B AALS TS HA o vl

(Configuration and Functions) (D The committee shall be composed of one chairman, one secretary, and five
committee members. (2) Chairman and members shall be elected by the board of directors and appointed by the
KSNVE president. (3 The terms of the chairman and members are two years, and both can be reappointed. @
The chairman shall represent the committee and oversees the work of the ethics of the KSNVE.

(Ad3le] 74 2 A O Adsl= AL 189 A 19, A sHes 7% @ A9E B 9
& olAlelA AEahe Bge] Atk @ 9199 2 f19e] Yol 29w Fn AW 5 Uk @
AL Hd3E thastar stgle] &ejol w9k gF-E S

(Function) The committee shall work with the following contents: (1) Research and prosecute established ethics,
(2) Prevent and contain research misconduct, (3) Research misconduct deliberation and voting, (4) Report results
to the board of directors for decisions and sanctions more on cheaters, (5) Provide more details on the im-
provement and promotion of research ethics.

(1939 71%5) Ad3le b2 Wger dedtth 1) Ao o 3 F2) A7 FAYS ] o
I A 3) AT FAYL] Ao B oA 4) A o ARG 2 B oJALS|e] AR L 5)
71eF A+ &ee) A R Sl ad AR

(Convening and Voting) (D The committee shall be convened as necessary by the chairman. The vote in favor
of 2/3 of registered members. (2) The details that have passed the vote shall be notified to the suspect of mis-
conduct (defendant) and the defendant's opinion must be received as a written plea within 10 days. & The
committee shall review the explanatory materials received from the person suspected of misconduct. The ever
need to listen to your thoughts when the final vote. @ The details that have passed the vote shall be reported
to the board of directors to reach a final decision. (5 When judged necessary, the chairman may listen to com-
ments from outsiders or non-members. ® The presented details of attendees or the details of meeting from the

committee shall be kept confidential as a general rule.

(A1€3] 24 2 o) O Ad3= Lol dad uet 25, AA91d 239 e ofdd)

@ A% Wge B G AdelA Fusta 109 o] Moz 4y o)AE wolol
Bk @ QAL YN GHARRE B 2RARE PEAY BaA 94 FHdle] AT

JAES 3l @ oJdd &2 oatglel] Haste] HF AAdth © 9ol desira #gE 4
5, 2% QAR A0l obd Aol 1AL AT S ATk © AN AP WEAE D 3RS
H|ZNE dFoz s}
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(Scope of Research Publication Misconduct) D "Plagiarism" refers to the act of theft without quoting such in-
formation or the results of the research of others without revealing the source. @ "Falsification" or "alteration"
is the use of another person's or one's own research results of operations or strain, says the act of distortion.
® "Duplicate publication" stands for the act of publishing the same details in two or more journals. @
"Wrongful inscription of author" stands for the action of putting on someone who has not contributed to the re-
search as an author. (3 Others say the unacceptable range.
(APRE BAA9Ie] W) D EA ol FAF WA e A el Aol A% B A%
A 2w Sgeks WA BT @ <92 D WD @ Elolt A7) AN ATAE Ave] 2o
et 9IS WITh Q@ «o|TAAP & 27 o] Fe] ShEAld FUZ &S AAse FHE
Pt @ “F-FIE AR & Al TofebA] g2 e AR Sule g9E wIth © 7)E 82l
ok R WelE wEh

(Informing and Notifying Research Misconduct) (D The contents of research misconduct are limited to the pub-

=

lications "Journal of KSNVE" and "Trans. Korean Soc. Noise Vib. Eng." @) The report of research misconduct
must be submitted in writing accompanied by the relevant data in accordance with the five W's and one H. 3
The committee then received a report that information within three months of deliberations to finalize the report
to the board of directors. @ The final content as determined by the board of directors shall notify the in-
formant and the malfeasant within 10 days and posted on the KSNVE homepage. (5 The end result regarding
the misconduct should not be released to the public before finalized.

(A7 FAR9e) AR 2 FR) O A7 FAEB WE2 duasdEesedd)=gy) A (es -
)l e e gttt @ AT FAYY] ARE SetdFHe] wet % AuE et AW
o AlEsteol gty @ 3= AR HaE 5 3HE el Aol 8-S gAste] o]alslel] ®alst
ofof k. @ oAbElellA HF AAE W82 109Well AEAet FAYAA A TRkl 3] F|o]
AE Fl eAFT © A FAYL R HEAITE FET] Aol 2ol EviE o= ke

(Sanctions for Research Misconduct) (D For authors whose research misconduct has been confirmed, punishment
may be selected to be imposed on each case after being reviewed by the committee and considering the se-
verity of misconduct determined by the committee: 1) Cancellation of publications published by the KSNVE for
the announcement study, 2) Prohibition for five years from contributing "Journal of KSNVE" and "Trans.
Korean Soc. Noise Vib. Eng.", 3) Prohibition for five years from attending the KSNVE Conference, 4)
Notification of the details of misconduct to the institution, 5) Disqualification of society members. @ If a caller
has intentionally and falsely reported a violation, according to the decision of the committee, the committee
may impose the same sanctions and level as described in "Sanctions for Research Misconduct."

(@ AR U AA) O AT PRl AU AxAL A48 ARl Wl TR BFL
meistel theel AME Aeste] 4 & qlrh 1) A BEATE B S48 AR AAHL 2)
Sk stele] wE A shalHe] FaEA. 3) suzk k8l SHadlE WEFA. 4) FAAVNR 257100
$A4Y9) g B 5) 33 39AA e @ ARAL nolZ HAARE UL AT 939 24
of met AT FABNA £EH FAE AANE A 5 9

This regulation shall enter into force on October 24, 2008 (enactment)
P 20089 109 24U HE] A ITHAI)
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The Charter of Ethics for the KSNVE

sEAstESeE 2alEE

All members of “The Korean Society for Noise and Vibration Engineering” should perceive that our researches
improve the quality of life of human and have a great influence on community. Also we should cherish harmonious
and tranquil life, living together with neighbors and nature. Therefore, all members of KSNVE should have higher
moral sense and behave honestly and fairly to maintain authority, honor and dignity.
FF2NFTAN RE fPe o) A PPN BFRY 2 G FE AL sk, S
o] B AAI} HEo] Al 23HEAL LT A4S 4TS o1tk ol BE 3 ARTFEAY] Fe
oA 7L A9, e, A9S A 5 d=E AAsta s Fseith

H

1. Authors should use their own knowledge and technology to improve the quality of life of human.
S Qlfel ahel A AL Slte] Aale] A4 712 AHgeka F)eselob Fk,

2. Through the activities of KSNVE, authors should contribute to the development of Noise and Vibration
Engineering and industry and make efforts to promote the public interest for tranquil life. In addition, they
should devote themselves to their field and strive to boost competitiveness and the authority as experts on Noise

and Vibration Engineering.

YL FFBEL Bolo] A2 A4S U9 2LANFFAT e We] Flelskn T FRlel weste]
oF @t EW ASWEFY ARIEA Aokl HU3 BAm AL ANE Fol7] af w2l
ofo} gk,

3. Authors should behave honestly and fairly for education, research and real participation according to their scholas-
tic conscience and ethic.
e g, A7 S F A3 2F a2ja dA Fojodl o] AAstar gAsHA A4l sk, aeld
2} oFAlo|| ZAlslo]of shr),

4. Authors should not behave against the purpose of the foundation of the society.
92 o8] AYmAo] whska sldshs AMRES shefr of .

5. Authors must not have presented portions of another’s work or data as their own under any circumstances.
S EQle] AT} T AR Ao AT Tl AN =Foluh A% AN <k wH,
Bole] AT 8 AEAHE EFfelok Fhul,

6. Manuscripts submitted for consideration for publication in KSNVE are not to be used as a platform for commer-

2

cialism or unjust means.
e AR BAse] ASH PNE o alo] FFAAY PAHG o]5S FT slelM ohHrh
7. Every manuscript received is to be reviewed fairly by reviewer’s conscience as a scholar. And Ethics Committee

deliberate and decide on all matters related to research misconduct.
R QT A RS s B9 02 SEA Glel ke FHSA FAkslelol de.

(A7 : 2007. 09. 14, A3 : 2007.11.15)
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Research and Publication Ethics | ISR 2|

All members of “The Korean Society for Noise and Vibration
Engineering” should perceive that our researches improve the
quality of life of human and have a great influence on
community. Also we should cherish harmonious and tranquil
life, living together with neighbors and nature. Therefore, all
members of KSNVE should have higher moral sense and be-
have honestly and fairly to maintain authority, honor and
dignity. | S0 5T 33)e] BE 392 Hro] AS FATIH
B 2 QYL FE AL AN, S ol % Az
HiEo] Ak x3hE o AE 2] ozt oldl RE 3¢

AE7hEA Y] = = ZHAIL P19, Hel, Ades A2

o RN
o e =
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Authorship | K{ZI| &2|o]Al

1) Authors should use their own knowledge and technology to
improve the quality of life of human. | 92 917<] &te] 4 &
& flste] Ao A2t 7S ARESlaL 7]oste]of gt

2) Through the activities of KSNVE, authors should contribute
to the development of Noise and Vibration Engineering and in-
dustry and make efforts to promote the public interest for tran-
quil life. In addition, they should devote themselves to their
field and strive to boost competitiveness and the authority as
experts on Noise and Vibration Engineering. | $-2]+= 31385
Foto] ek S 98 AR TEE Ak e Y|, &
o] Sl mHatofof gt} I AGKEE e HETtEA 2p7lof
ol “34s] FAKskaL BT ANE wol7] fl8 w=ste]of gt

3) Authors should behave honestly and fairly for education, re-
search and real participation according to their scholastic con-
science and ethic. | $-2]= &, o+ g5 9 Ay @¢x oglu
A4 Fofell glo] A3t A Alsh, &It A F
Alell SAstofof gt

4) Authors should not behave against the purpose of the foun-
dation of the society. | %2l 8] HAgE o] wala F&Esh=
AHEHE-S stefAE ofd Hrk

Duplicate Publication of Data | =2 0|F A&}

Papers should contain new results of original research and aca-
demic contribution to noise and vibration engineering, which
hasn't been submitted or published in any other journals. Also
the published paper to this journal should not be submitted or
published in any other journals. | =%5< W82 €} FXol] FiL
e IR o2 Jlom 293
B4 7M7) & Aom gk g

S oF B FAo) Fu wi HEE Ut

Plagiarism | 23
Authors must not have presented portions of another’s work or

data as their own under any circumstances. | E}91¢] a1} 7%
o] RIS Ao A7 FAAR AT =iy Aol AAE
A= ot =HH, BRI AT B /A EFstolof sl

Policy on Commercialism | 25} 0|5

Manuscripts submitted for consideration for publication in
KSNVE are not to be used as a platform for commercialism
or unjust means. | AT Pt 5T HRE o] &l F
AL FADG 0|53 FselAE ohlHrh

Review | MA}
Every manuscript received is to be reviewed fairly by re-
viewer’s conscience as a scholar. And Ethics Committee delib-

erate and decide on all matters related to research misconduct.
|8 2 Q7ue Ak AR SH A0 9RA) S e

wel B3 AAslelol ek 7IE A FAAglel vl wE
ARbe el 987k Aol 0 A,

Peer Review| FE27[AA} TFH
Every manuscript received is reviewed by the writing guide-
lines and instructions of KSNVE. With editing team’s decision,
three peer reviewers are selected. The editorial director should
ask a review to selected reviewers in 10 days from application
date. The editing team takes responsibility for all general mat-
ters on peer review. If two reviewers among the selected do
agree to accept the journal, review process ends. | 2L/ i)
P ETosm ol AAstad dE=z g3 Hded Y
Fagde o Fad =i diste] Axbeth e =
dare AREEASY, BRolrhe] ddste] HAGE FESke]
AEEZ; e =E AR 39S Ak, sdagelrle g
ARHE 109 olulell =& AAILeAA ARE 2
gt gt & AAgel Wigh ARkl Al A e

o

oo
.(‘
I
>
>~
>
i

o

I T
Adstol] =2 AAatel 3915 fEjste] =2 AAIA
7L ol HFAA gk
= The reviewer’s name should not be disclosed during review
process. If reviewers ask for exception, it might be accepted
only under the editing team’s decision. | AAF] 2] A <]
Hom vdz s dFor gtk o AARIY] a7t ASAl
A ek gl 97t S 4 vk
= If it is necessary during review process, authors and re-
viewers can exchange opinions on the intervention of the edit-
ing team. | += AAF T Dot AFEY SA(MFE)Z A9
AL oAE wEs 4= glek
= The period of review is two weeks(urgent papers is within
10 days). If it is over two weeks, reviewers get the first
reminder. And if review is not finished over four weeks, an-
other reviewer would be selected. | AAMIAel A -5 =79
AAZIZES: 2% OJUI(RIEEE 109 oJuhE 3hH, o] 7]Rte] A
v ARSIl 18] 558 dvh AAReE] 457 AU
AAATE 2] S vE Ao s fA g
= The paper can be cancelled if the revised paper hasn't been
returned to the office within one month after the paper was

ofi
53
e
o
o
1o,

sent to authors for revision. | W-&2] 4 H%E Fo] 7% 91
7F HRE Ee 813 AR A wEsE JREE (1Y oo 3%

HA & Agole HAT 4 Stk

= If the author of the unaccepted manuscript requires review
again, it cannot be accepted. | ZF2 o= AV E7HA)E
o] 4 Axe] AYLTE 9HH 02 Wb & gtk
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