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Feature Analysis of Acoustic Emission and Vibration Signal
According to Pipe Cracking Shape and Valve Opening/Closing

e e-dA30-¢3 & -4 27
Yun O Choi’, Jeong Min Kim’, Byeong Hyun Ahn" and Byeong Keun Choi'

(Received May 2, 2019 ; Revised December 3, 2019 ; Accepted December 12, 2019)

Key Words : Pipe Cracking(W]3 <), Vibration Signal(¥%& 41 &), Acoustic Emission( %Y%), Feature

Analysis(57 +4)

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.

—-

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

The Minister of Land, Infrastructure and Transport of Korea has been executing aircraft noise

abatement and compensation schemes since 1993; however, there are constant complaints regarding

aircraft noise. To establish effective aircraft noise reduction policy, accurate understanding and analy-

sis of aircraft operating noise must be prioritized. This study reviewed the current system and meas-

urement method of aircraft noise and analyzed the measured statistic data of aircraft noise. Three im-

provement plans were proposed for selecting aircraft noise monitoring spots to manage noise levels

in the aircraft noise control areas and to improve noise abatement procedures.
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Fig.4 Measurement range of noise monitor location
at Heathrow airport

Table 1 Enforcement of aircraft noise abatement proce-
dures by airports

The first notification and enforcement date
/ present notification

SRAAD, Notification No0.2008-49, 2008.7.1.

Airport

Gimpo |gp A A, Notification No.2016-71
Gimhae BRAA?, Notification No.2013-3, 2013.9.5.
BRAA, Notification No.2017-30
Jeju JRAA®, Notification No.2013-23, 2014.2.9.

JRAA, Notification No.2016-14

1) SRAA=Seoul regional aviation administration
2) BRAA=Busan regional aviation administration
3) JRAA=Jeju regional aviation administration
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Table2 Number of violations by aircraft type for
noise abatement procedures at Gimpo airport

Aircraft type
A320 | A330 | B737 | B747 | Other | Total

2008 0 7 0 53 8 68

Year

2009 0 4 0 24 | 10 | 38
2010 3 2 0 6 6 17
2011 0 7 0 0 1 8
2012 0 3 1 33 | 10 | 47
2013 0 6 0 5 3 14
2014 0 5 5 8 5 23

Violati| Tot | 3 34 6 | 129 | 43 | 215

on | Avg | 043 | 486 | 0.86 | 1843 | 6.14 | 30.71

Annual avg. |y o0 | 9550 |38284| 2084 | 8141 | 62 301
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S .

%o of aireraft | g 09 | 405 | 61.45 | 335 | 13.07 |100.00
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0,
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ABSTRACT

Automobile brake squeal noise, which is nonlinear, friction-induced vibration in the frequency
range of 1kHz~ 16 kHz, still remains a serious issue for the automobile industry. This paper pres-
ents experimental investigations into the suppression of automobile disc brake squeal noises using
dither control. Dither control is a concept of active noise control by introducing high-frequency ac-
tuation into a system to suppress lower-frequency disturbance such as brake squeal noise. A dither
control system for noise suppression was designed considering impedance matching and built for a
real car application. The dither force was generated by a piezoelectric stack actuator in the piston of
a floating caliper brake. Our experimental results indicate that dither control could effectively sup-

press the brake squeal noise in a real car.

A7) wiEol AbF AR ofue} FH O] Wz}
1. M B NAE BHS gt ofol we} Byo]a ~4
A AR uefe w3l ol % A¥A e
A Al Al B BEola 4282 Asat A S ¥ A7 @A Qi
Aol Al ztet T4 5 sheltih. o] st Als 23 2 &g deE s 9, A friction
o] £HEE ~¥(squeal), ATl(judder), ¥ 12¢  models E3 ol E4 L, FEM 7|WF A4k &4 5L 31
(creep groan) % F(moan) &g So] ot} 1% A O vpEAY BAPHIE o839k AYA dAg-se] A
A 25 1kHz~ 16kHzO) A%S 2= 1535 4 W=o] 9k Feenysh Moon® mh 7]ike] v] % 6é
S.0202) xlgre] W7ket Fukr gdde ¥aaln AE EAFE Y3 I-degree of freedom EE-ES sfE}

T Corresponding Author ; Member, School of Mechanical Engineering,
Chonnam National University, Researcher
E-mail : gpark@jnu.ac.kr

*  School of Mechanical Engineering, Chonnam National University,
Researcher

**  Hyundai Motor {©) The Korean Society for Noise and Vibration Engineering

i Recommended by Editor Jun hong Park

20 | Trans. Korean Soc. Noise Vib. Eng., 30(1) : 20~28, 2020



Jisang Kang et al.; Development and Validation of a High-frequency Dither Control System for Applications in ...

3 Byl Age] Al
HA-S ATk Bowden¥} Tabor=™*Y
stick-slip A<
Badi=©® -
28)koich w3k Abdelhamid=" B#lo]=9] Za]w,
gad, de 5 PR EA48R: 2(¢)e ZlFH
7018l BoldE AERee A9 48 7 WS
A5 01, Chene® t]2=9} sj= Aol 2143}
= A n g FEEY 2d 288 £
St} Park2® Hgo]a tholubiiulE 23S
dd 2go] Y] 4E Bl o3 vz

yi}
L Ol'm
o ol

S FAelA 7RIk S ik vhekek WY
S B8 2 259 4UdS BAE] fg Aol
AR ot 27 2g2 uAE A vpEE g 7]
13H7] whitel| ofA = g 8kst Ylo] EEEA] ekokrt.

g 29 A5 AfE] 9% AT FE By
o]3 AlzHle] A& WA & 54 2, FE9
Aol dgHoz Hgwo]l gt ParkI!? Liy,
Abubakar=(112 H2 1432 Mo RE 7w
AAE Fgate] g A7 AlESISITh Lee=" 72
g3 Bl s9-A e HiskE Fo] 2 A
o 7} AFE Adson Kime =82 Bigo]
AW Y S wAEs 2 ASS AR

Cunefare="" T]t] A|oJ& F3l| t]2=3 Ho]79]
28 25 ARE TSI BelolA 4 4bar
& ARSIl drag 2A0A 2P aFo] EAREITH
Choet="? Beo]= 42lo] 6bar 2 drag Z71°NA
] AojE Hgate] =714 Heola9 24 AF
S Azeisith oy Aloje] AS- tgek Byola
Alz=Hlo] HEA o R AR ThssiARt, MRyd=
Be]3a (6 bar ©]3h) 2 drag Alex9
AYE 87 wiol A Asxd 9 3
g AgA A+ Zasith

Park2]® ¢1toA] ] Aloj= Hgo]a A|2~H]
o] wpe] of3) WA= vy Wes MAPshste
2R 2 AeS A7t

o] AollA A&kt Aloj= 71 Fukgs o]
o] Hy A5 E ARgste] tr Aloj5e AAHA &
a2 ASTs Azkske el ok

upebs] o] AtellA= thet A AlE el
o AE Be Byola 2~ A% A ¥ Ae A
AL Tt ol5 A Al A&s17] fg A

oft 2 b
to 2 rlo

23 A Aol AAT 5 = T Alo] A
-

S, o8 4x 4L B AFIAk

O Aoldt 55 A5 Ao7|HoRE vy A|AH
o by AsgE #-&s} =
oj7]golrt. o
= g9 Azol7] wiiel WY 9 Ady 5 oSt
Feje] A7t tu Ao A8 4
4 g HHAPY S A st A
ait}h oy Alol= BAE Al2aHle] 488 Hg A~
go] HdgdS gsketr] wiitel Alsx
2] Al BAYSH=E o= A7t T2 ARGECITY,
tr Aloj= Omer Morgiile]'? AlE#o)AS 53|
HAE A28 Oy A58 483te] AJ~H

Ak
o 5
o
o

o7k 1% Aol AgE A Al

iy ]iﬂi
il Rl T AE Qtel gk Azse] v
ol AaFe BAT vk A7l olgH Ty
R ERE RS B EERED R LR
A" L At NS BE Oy Aol 48 5 9

S0

100 |

150

L i ! i : . i ) 1
-200 -150 100 -50 0 50 100 150 200

Fig. 1 2D model of the brake disk

Trans. Korean Soc. Noise Vib. Eng., 30(1) : 20~28, 2020 | 21



Jisang Kang et al.; Development and Validation of a High-frequency Dither Control System for Applications in ...

0]:

~7 2O ARS A2

o] QoA 27kl
ouhmrle 4¥e §

Belo]= tholumue 48NS B Tl Ao]o]
B3

AL HU\:-HJ,]_ Hgﬂo]f]_ 1;].
) i) Ao} H74 Fu4E A

0 ﬁo O

O

Astel o) WAl Aol 4] 98 A2TL )
ks

3. b Mo Fut MFY

Table 1 Parameters of 2D model

Density 7850
Young’s modulus 210
Poisson’s ratio 0.3
Outer diameter 160 mm
Inner diameter 70 mm
Thickness 5 mm
Mesh type Triangular mesh
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Table 2 Type of experiment

Type of experiment Experimental method

B Simulates squeal noise in drag
mode for 10 seconds (3 km/h,

msel;(;fltr-;fnent 2~ 4 bar)
. B Dither control off for the first
experiment

5 seconds off, 5 second dither
control on

B Combine drag mode and inertia
mode to create test matrix

B Drag mode (3 km/h, 3bar) 5
times braking

B Inertia mode (10 km/h, 5/10/15
bar) 5 brakes per braking pres-
sure braking total 20 times per
set,

B then cooling for 600 seconds
total 3 sets in test matrix (60
brakes)

Repetitive braking
experiment

Table 2} Zo] ©7]|&4 AF WHe
23 2S5 WA T AE5HOR Yo

A £ on-off "k
5 Fsigion, Atk & 2~ Ag A7) W)
& Al vl s A e e o R A
4 258 A 5259 drag 525 t7lEe
AL WHEE ko] drag 27904 Tl A|o]= on-off HF
B st 29 A3 A Wk ook sl
Tk oluf oy Ao FI= 15 kHzol A 1 kHz 3¢
2o 20 kHz7HA 17183t

O Ay @154 Al Fig. 73 2o 17kHz
o} 20 kHz9] F3}ollA] 25 dB(A)ol el ~8 A%
AzrE stk

Fig. 89 WHs 54 4319 23, 17kHz HH Ao}
FaprollA= td Alo] A8 A A Yol 4] gl
2la SIAEHE A8 A7](70 dB(A)) ol 29 A&

80 T T
Dither- Drther
-
<
o
R
=
Q
>
9
Q
.
=}
=
" ‘ : ;
0 5 Jo 15 20
Time (s)
(a) 17 kHz
80
Dither:
— 70} et
% on-
60 |
=z |
T ||
o | | |
8 40 l
'S v
Z w ,\
wl : . L 5
0 5 15 20
Time (s)
(b) 20 kHz
Fig. 7 Result of high frequency dither control (17 kHz,
20 kHz)

Trans. Korean Soc. Noise Vib. Eng., 30(1) : 20~28, 2020 | 23



Jisang Kang et al.;

Development and Validation of a High-frequency Dither Control System for Applications in ...

&l 23§°ﬂ/‘1 g Aol A8 63 = AAads &
AL, Fig. 9] 20kHz tYH Ao} Fufpoll M=
205’4011/‘1 532 zadhs gelsisith

22k AbellA s Sl 7Rl Yy Alo] 9t
T BT TYd A AR adE sl Al

T T

&

Table 3 Component of dither control system

Part name Role Specification

10V, 102.4 kHz
(NI-4431)

Dither signal

Signal generator generation

. . 2 ohm, single
Dither signal channel 45 W

Car amplifier

amplification (96370-3L300)
Impedance
. matching between 4 ohm
Resistance . (RES CHAS
the amplifier and MNT 4-100)
the dither module
Piezoelectric Brake pad 351? 0 EI)’ 14 0?) me,
dither module excitation (pP-888 31)
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Fig. 8 Result of 17 kHz dither control
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ABSTRACT

In the present study, the characteristics of the floor impact sound for each floor structure process
is analyzed. To this end, a floor structure using the resilient material expanded polystyrene (EPS)
has been constructed. In addition, the thickness of the finishing materials is 7.5 mm. To analyze the

floor impact sound characteristics based on the floor construction process, measurements were carried
out in order of (1) bare slab, (2) floating floor structure, and (3) floor coverings. A lightweight floor
impact sound was confirmed to be reduced by a maximum of 23 dB owing to the use of resilient
materials. A heavyweight floor impact sound is the main factor in the floor impact sound perform-

ance of a bare slab. Resilient materials may increase the heavyweight impact sound pressure level at

63 Hz. Therefore, it is necessary to use resilient materials that can measure the resonant frequency of
the slab and thus avoid the resonant frequency of a bare slab. The results of this study are intended

to be used as basic data for securing the performance of a floor impact sound insulation.
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ABSTRACT

Numerous studies on improving the emotional quality and automatic functionality of automobiles

have recently been conducted based on various aspects. The first components touched by passengers

are the vehicle doors, and thus the feeling of the opening and closing of the doors is a significant

emotional quality and should be treated seriously. In this regard, mathematical equations calculating

the operating force of the door latch, which have yet to be reported elsewhere, are formulated in

this study. The forces acting on each component are gravity, elasticity, friction, and the normal

force. Therefore, the door latch operating force has been formulated as the moment of the force ac-

tion because all parts rotate about the axis of rotation. Because there are numerous parts used in a

door latch, this study is divided into two parts. In part 1, formulas used to calculate the operating

force of the catch, pawl, and release lever are determined. And formulas for calculating the OS lev-

ers, IS levers and the maximum operating force are analyzed in part 2. In addition, a clear defi-

nition of the opening point and the operating force up to the release lever is formulated.
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Table 1 Variables used in dynamic equation at catch

Symbol Specification
me Catch mass
Keateh Spring constant of catch spring
0. Rotation angle of Catch
aG11 Angle between point G1 and 1
rGi Length between point G1 and 1
13 Length between point 1 and 3

s Length between point 1 and point S

Angle between point 1 and point 3 distance

Q, . . .

r1,3x direction and x axis

OF3x Angle between vertical drag and x-axis
ap3p Angle between frictional force and x-axis
Fiear Seal force

M, Moment of catch spring

M, Moment of seal force
M; Moment of vertical drag at point 3
M, Moment of friction force at point 3

Initial angle of Catch spring with door fully

Oocatc
Ocatch closed
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Table 2 Variables used in dynamic equation at PAWL

Symbol Specification

m, Mass of PAWL

Kpami The spring constant of PAWL

0, Rotation angle of PAWL

Angle between point G2 and point 4 distance

G2 direction and x axis

[en Distance between point G2 and point 4

(ren) The x-direction length of the distance
G241 between point G2 and point 4
734 Distance between points 3 and 4

Mk Moment of pawl spring

Mg Pawl moment of gravity

My Moment of point 6

Initial angle of Pawl spring with door fully

Bopan
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Table 3 Variables used in dynamic equation at release

lever

Symbol Specification

mp Mass of release lever

Kretease Spring constant of release lever

Or Rotation angle of release lever

063,10 Angle between distance G3,10 and x axis
763,10 Distance between points G3 and 10
(Fes.10) The x-direction length of the distance

G3,10% between points G3 and 10

M; Moment of point 7

Mgy Moment of release lever spring

My Moment of point 8

Mg Release lever moment of gravity

M3 Moment of point 13

p) Initial angle of Release lever spring with
Orelease door fully closed

42 | Trans. Korean Soc. Noise Vib. Eng., 30(1) : 37~44, 2020

IS 9el B9 2Rl ofge} o] AejE 4
itk

(1) Step 1

MS Z_Mcz +MRk

==y g (300, (19)
+kreleas'e ' (90release + QR) / 0 1 02

(2) Step 2
Mg—M;+Mg—My 20
M2M,—M ., +M,,

kpawl (90pawl + 0[,) / 0.10197

LAY

oo [FHE () =m, g (1), 20
—my - & (Fg310),
K, etease - (Ooretease T 6r) 1 0.102
2.5 A& AE #
&3} A9 HERE Fig. 2(a)2] A 3004
g2 wgo] ATAE AYy] "] EHE

Eoo ooy o)

= [e] I 9’]—

E3 PR Fig 349 39 @] o] ¥

o7) wjiol dhgo] FAsHA FAFYE
&

Fig.3 Circular edge of pawl



Ye-Ho Lee et al.; Calculation Formula for Operating Force of Vehicle Door Latch : Part 1- Catch, Pawl and Release Lever

1000

800 -

600 -

400

200 +

Release lever moment (N*mm)

1 1 1 L 1 1

0 2 4 6 8 10 12
Rclecasc lever rotation angle(®)

Fig. 4 Release lever moment

m o

BEHERZ ydx BHE

W& 2ed 4 YA Fig 2(b)e] A
EE =
I8 }

ot

AN = o o o

J

33 2AY ava Zgch weba 524

s

(o
=
=
oL
o
o

>,
S
2
>
r
2
o
i)
o,
lo
My oy
td
=
o
N
)
o 4 o

)
o
e
ot
>
fute)

@n
+M,+ M =0

normalforce

)\—% = P
To] #A AAAELS AAHE 5 = Y A
< 870.7435 N-mmo|H, D] #u o] S|AZE 120

A =~
HED PP B9 F 5 U
3.4 2
o =AML AF Eolo] YHED FUS 99
2ol #x9) AFY £43 0 9Y AHE Holal

gtk Eof A9 BE F A, e, Aelzs ey
g wAHoR S5k A ke Aold] I
A4S Ao $E e maEY 2%
Fal7) slal AAsh e v, BE 1
EetolAol] o g W] ols) A 155l
Colmh 2 RHES} o) Agehor T 0
A 9 4k el)A el ge Qs
Weye dddd 45Ee 5] e A
AEE vEgoz Pxol £4818 Adshglon,
FHow Hzne hE BAE TYLE AL
ek dels sk ol FEH]

wakstgon 99 Mgl 343 7

3
% 4 itk

0 ¥ W oy >
U

ot
=2
to I -y By o

B
QL

rlr
N

09‘_'4 _‘ ){

L,
ot
i,

>
ulf

fi

:og

H

2
o
Y
__>|“'_’,‘
o

Q2
>4
U o jz o
th
]
4 re
4
tlo
9, ot of
:cl>1£
)
4
rE
(E off
Mot

eI e
Y
=
SO
o,
i)

¢

o e

i
N o 1o lo

L)
offt
L
=
N
o
Ir
flt Ho
NI
o

f
offt
R
o

o
I
¥
rl
$
o
Lo

¥, (& O ok o
)
ED
0
_>|‘I_'4
ot
oy
o
o
w
ot
0%,
=
b
o
o
N
4»

oy e

o wEE BT AUE wol FYH =

AUTHIAIH Z: 59646-01).
References

(1) Nam, J. W., Lee, S. H., Seo, S. W. and Jung, C.
H., 2014, Latch Mechanism for
Improving Door Open Feeling, Proceedings of the
KSAE Annual Autumn Conference, pp. 1095~1096.

(2) Zhang, Z. and Young, S, 2005, Low Frequency
Transient CAE Analysis for Vehicle Door Closure
Sound Quality, Proceedings of the SAE Noise and
Vibration Conference, pp. 1~10.

(3) Kim, B. S., 2011, A Study on the Advancement
of Door Opening & Closing Effort, Proceedings of the
KSAE Annual Autumn Conference, pp. 2291~2300.

(4) Hur, S. B, Oh, J. C, Ahn, S. J., Byeon, S. G.
and Cho, H. D., 2014, Study of Claw Shock Noise
Improvement to Automotive Door Latch, Proceedings of
the KSNVE Annual Spring Conference, pp. 269~270.

(5) Jung, Y. H., 1996, Assembly-centric Modeling

Research  Door

Trans. Korean Soc. Noise Vib. Eng., 30(1) : 37~44, 2020 | 43



Ye-Ho Lee et al.; Calculation Formula for Operating Force of Vehicle Door Latch :

Part 1- Catch, Pawl and Release Lever

Methodology for Large Assembly Design, Proceedings
of the KSAE Annual Autumn Conference, pp. 200~208.

(6) Lee, H. W. and Park, N. G., 2005, A Study on
Dynamic Characteristics of Gear-system, Journal of the
Korean Society for Precision Engineering, Vol. 22, No.
11, pp. 111~117.

(7) Son, J. H, Hur, S. B, Oh, J. C, Byun S. G. and
Cho, H. D., 2013, Optimization & Design Factors of
Door Latch for Improved Feeling of Door Open & Close,
Proceedings of the KSAE Annual Conference, pp. 15~18.

44 | Trans. Korean Soc. Noise Vib. Eng., 30(1) : 37~44, 2020

Seung-Bok Choi received the B.S.
degree
from Inha University in 1979, MS
degree and Ph.D. degrees
Michigan State University in 1986

and 1990, respectively. He is cur-

in Mechanical Engineering

from

rently Dean of the Graduate School and fellow pro-
fessor in Inha University. He is a fellow of NAEK
(National Academy Engineering of Korea), KAST (The
Korean Academy of Science and Technology). His re-
search interests are robust controller design and control

of various systems using smart actuators.



Trans. Korean Soc. Noise Vib. Eng., 30(1) : 45~51, 2020
https://doi.org/10.5050/KSNVE.2020.30.1.045

A% =0l AR9 457

I E 2-0S/ASHYH,

fRasrSEoE = M30d M 13, pp.45~51, 2020
1598-2785(Print), ISSN 2287-5476(Online)

ARE 98 24 FE
AR A5 24

Calculation Formula for Operating Force of Vehicle Door Latch :
Part 2- OS/IS Lever and Total Force Analysis
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ABSTRACT

A car door has an inner handle and an outer handle. The magnitude of the operating force of the

two handles is commonly influenced by the catch,

pawl, and release lever of the door latch, and is

divided into an OS lever and an IS lever. OS lever and IS lever are connected to the cable of the

handle allowing the final operating force to be obtained. Therefore, it should be divided into two

cases in the release lever in the door latch. Because the formulated variables change, an analysis of

how much each variable contributes to the maximum operating force needs to be undertaken. In par-

ticular, because each part has a torsion spring attached, which part contributes the most to the max-

imum operating force owing to a change in the spring coefficient should be analyzed. In addition,

since the maximum operating force is expressed as the force on the moment, the maximum operating

force according to the change of distance from the center of rotation to the contact point between

parts is analyzed.
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Table 1 Variables used in dynamic equation at OS

(3) Step 3 lever
0>—M +M,, +M,,+ N3 M Symbol Specification
osk 13
hos Mos Mass of OS lever
My2M,  +M;, + rlz 1 M, kos Spring constant of OS lever
10,13
—k (6, +0.)/0.10197 +m _-g-(r.,.,) 5) Oos The angle of rotation of the OS lever
os Oos os os G4,12/x
+r]2’13 o paw(eopawl +0 )/0.10197 raa12 Distance between points G4 and 12
Fous Tie +ﬂ173 .(,«3 4)_m 'g'(rcz 4) 063,10 Angle between distance G3,10 and x axis
s R P 4/x
The x-direction length of the distance

_mR g (rG3.10)x + krelease : (90;"eleaxe + eR) / 0102] (VGMZ)X between pOiIltS G4 and 12

751 1501]}\1 @%3} THEZ ﬁi%‘d 7& 129]_ r12,15 Length between point 12 and point 15
7(4 15 }\]-o]g] 7{3](”215 UHTd H=2 A4S 712,13 Distance between points 12 and 13
T& 5 Aok A 159 ZEe= @(FH)Q Hakol A 710,13 Distance between points 10 and 13
ol Aol Holrke ¥#3t AR gk 3 .

en OS lever moment of gravity
& Aol o BRI Pk meld Wskae
T E E}:oﬂ 1 ;E] 59]_ A 12 /K].o],] ﬂa 4‘!’4‘!‘ Mosik Moment of OS lever spring
=] X_]—%E’_ﬂ' o] ?]_1:]— Mis Moment of point 15
P Initial angle of OS lever spring with door
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Fis=M5/7,,s (6) fully closed
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Table2 Variables used in dynamic equation at IS

lever

Symbol Specification

mis Mass of IS lever

kis Spring constant of IS lever

Ois Rotation angle of IS lever

7Gs,16 Distance between point G5 and point 16
a3, 10 Angle between distance G3,10 and z axis
(Fes.10)- ghe z—diref:tion length ‘of the distance

etween point G5 and point 16

16,18 Length between point 16 and point 18
8,16 Distance between points 8 and 16

78,10 Distance between points 8 and 10

Mgs IS lever moment of gravity

o Moment of IS lever spring

Mg Moment of point 18

Initial angle of IS lever spring with door

Ooss fully closed
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ABSTRACT

Sloshing refers to the movement of a liquid free surface caused by disturbances of a liquid parti-
ally filled in a container. Sloshing generates forces and moments owing to the pressure distribution
on the liquid free surface, which affect the dynamic stability of the vessel. An equivalent mechanical
model that exerts the same amount of force and moment on the vessel wall as sloshing is used to
analyze the sloshing effect on the vessel. This phenomenon also occurs in the fuel tank of a satellite
structure that controls the attitude using a propulsion system with a liquid propellant. A satellite with
a deployable synthetic-aperture radar (SAR) antenna, which is made of a thinner and lighter material,
is likely to be more susceptible to various disturbances, including liquid sloshing. In this study, an
analysis of a deployable SAR antenna reflector vibrating from the liquid fuel sloshing between the
changes in the satellite’s attitude was conducted. The equivalent mechanical model is used to simu-
late the sloshing effect, and the vibrations of the reflector are compared and analyzed with and with-
out the sloshing effect for the specified torque input.
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Table 1 E.M.M. parameters

E.M.M. Liquid height(filling ratio)
parameters | 0.5m(36%) | 0.4m(29%) | 0.3 m(21 %)

m, 35.60 kg 3523 kg 34.00 kg
K, 11.15 N/m 10.92 N/m 10.17 N/m
hy 0.297 m 0.274m 0.237m
m, 108.60 kg 80.13 kg 52.52kg
hy 0.235m 0.167 m 0.094 m
wy 0.560 rad/s 0.557 rad/s 0.547 rad/s

~for0<t< At (5.a)

~forAt<t<t/2-At=t (5.b)

~forty <t <t/2+At=t, (5.c)

cforty <t <t —At=t, (5.d)

- forty <t <t, (5.¢)
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Table 2 Max. displacement of SAR antenna reflector

Liquid height(filling ratio)
' 0.5 m(36 %) | 0.4 m(29 %) | 0.3 m(21 %)

displacﬁzht[mm] 8.63x107% | 9.03x1072 | 9.96 102
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ABSTRACT

In this study, we identified structure-born noise in a household air purifier and presented a method

for reducing such noise. After noise signals from the air purifier were measured using a microphone,

a frequency analysis was conducted to find the source of the noise. To identify the location where

the structure-born noise originated, the vibration signals of the scroll were measured, and the fre-

quency components of the measured signals were compared with the noise frequency components.

The experimental results confirmed that a forced vibration occurs in the scroll of an air purifier ow-

ing to a pressure change caused by the impeller rotation, and this vibration induces the struc-

ture-born noise. In addition, modal testing showed that the structure-born noise is amplified when the

natural frequency of the scroll radiating the noise coincides with the blade passing frequency.

Finally, to reduce the structure-born noise, a damping material was attached to the scroll, and it was

then experimentally confirmed that the overall sound pressure level was reduced by 1.2 dBA.
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ABSTRACT

The number of polar class vessels in the Arctic has been steadily increasing since the opening of the

Arctic route. These vessels are designed for specific operations, and are classified using the established

polar class (PC) rating system. The ratings, which range from PC1 to PC7, indicate those vessels that

are the most useful (PC1) for year-round operation in polar waters to those that are the least useful

(PC7) for summer/autumn operation. This study analyzed the ice impact torque in a 2-engine, 1-shaft

propulsion system applied to a G/T 7765 vessel rated PC7, the lowest class, as well as the transient

torsional vibration for the ice torque of a propeller and the excitation torque of a diesel engine. To

conduct the analysis, a program was developed herein that complements the Newmark method using a

numerical integration. The results showed that for a PC7 vessel, 2-engine,

1-shaft propeller operation

mode can allow navigation through a frozen seaway because a large total equivalent inertia moment is

achieved under an ice load, and the ice impact torque transmitted to the shaft is distributed to the gen-

erators and engines on both sides. However, in 1-engine,

1-shaft propeller operation mode, the vibratory

torque of the generator’s flexible coupling exceeded the manufacturer’s guidelines because it was unable

to split the small equivalent inertia moment transmitting the same excitation force.
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Table 1 Ice thickness and ice strength index

Ice class H;, [m] 8o [-] Syice[]
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PC7 1.5 1 1
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Table2 C, «; coefficient for torque excitation

Tqrqge Propeller-ice interaction C o,

excitation q

Case 1 Single ice block 05| 45

Case 2 Single ice block 0.75] 90

Case 3 Single ice block 1.0 | 135

Case 4 Two ice block VYlth 45 deg. 05 | 45
phase in rotation angle
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Table 3 Specification of the 6M32C propulsion system

Stiffness for one

element(kN-m/rad) 3336
Constant Kappa 0.18
Generator Nominal torque(kN-m) ij
flexible kKN'm
coupling AT ) (peak to peak)
112.5
Max. torque 2(kN-m) (peak to peak)
Per. vibratory torque 7.5
(kN-m) (zero to peak)
Stiffness for one
element(kN-m/rad) 504.0
Constant Kappa 0.18
Engine Nominal torque(kN-m) gi
flexible kKN'm
coupling AT ) (peak to peak)
283.5
Max. torque 2(kN-m) (peak to peak)
Per. vibratory torque 18.9
(kN-m) (zero to peak)
Type Leaf spring
Outer/Inner inertia
22.9/2.
Torsional | (kgm®) 91288
damper Stiffness(MN'm/rad) 2.304
Relative damping 1.9
(kN-m/s) '
Type CAT 6M32C
Cylinder borexstroke 320%480
(mm)
Power at MCR
(kWxr/min) 2995%600
Pmi at full load(bar) 28.7
Nominal torque(kN-m) 47.67
Ma.in Reciprocating mass 2155
engine (kg/cyl.) .
Firing order 1-3-5-6-4-2
Dia. of crank shaft 280
(mm)
Conn. ratio(r/l) 0.256
No. of cylinder 6
Weight(ton) 86
Type Controllable
yp pitch
Diameter(m) 3.93
Propeller No. of blade(ea) 4
Speed ratio 0.2575
Moment of inertia
(kgm’(in water)) 338.30
Power(kW) 1,500
Generator | Speed ratio 1.667
Moment of inertia 764.47

(kgm?®)
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Table 4 Natural frequencies of torsional vibration
(cycles/min)
Number of node | Operation mode B | Operation mode D
1 126.89 137.73
2 137.90 284.50
3 174.20 515.01
4 286.93 1281.77
5 586.27 2169.41
6 1242.30 -
600 , . . . . ‘ : . ‘
ssol 1
ool i
so0| i
e T E e R
Timelsec]

Fig.8 Engine speed in operation mode B due to
case 3 torque excitation
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torque excitation
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Fig. 19 Vibratory torque of generator’s flexible cou-
pling in operation mode A due to case 2
torque excitation
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Design of Passive Vibration Isolation Element by Wire Mesh Material
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ABSTRACT

Among various vibration isolation materials and apparatuses such as viscoelastic material, pneu-

matic spring, coil spring, etc., a wire mesh material is regarded as a good candidate for reducing vi-

bration in terms of production cost, easy of manufacture and product life without deterioration of

isolation performance. In this paper, based on the experimental results for static and dynamic elastic

modulus of wire mesh materials, the design procedure of a wire mesh—type vibration isolator is

suggested. Through faithful examination of experimental results for simple-shaped cylindrical speci-

mens by regression analysis of the design parameters, two representative protype vibration isolators

are proposed according to payload, 60kg and 100kg, by adjusting the density and wire diameter.

Then, various tests for ensuring the usability of the suggested prototypes are performed—load-de-

flection test, isolation performance test, and endurance test.
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Fig.1 Experimental specimen for material property
extraction

Table 1 Experimental condition for simple shape cylindrical

specimen
Design parameter Range
Wire diameter [mm)] 0.15, 0.20
Density [g/cm’] 13, 1.5
Slope ratio [m/m] 2.15, 2.32
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Table2 Linear regression analysis results for elastic

modulus
Regression analysis statistic Coefficient
Multiple Y-intercept 5.27x10°
correlation 0.96 -
coefficient . Wire -0.21x10°
diameter[mm)]
Density s
1.41x10
Number of 16 [g/cm’]
observation Wire mesh 0.43x10°
slope ratio
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Table3 Experimental specimens for dynamic material
property extraction

. . . Wire g WA
Spej;men Dimension s, Der1/51rtny3,] II]ICSh
ol | Gy | 7o | sl

#1 030*40 0.15 1.3 2.15
#2 040*40 0.15 1.3 2.32
#3 030*40 0.20 1.3 2.32
#4 040*40 0.20 1.3 2.15
#5 030*40 0.15 1.5 2.32
#6 040*40 0.15 1.5 2.15
#7 030*40 0.20 1.5 2.15
#8 040*40 0.20 1.5 2.32

Pulse Analyzer

_Test Specimen

Acc. Force

7

B&K
Pulse(Analyzer)

Fig. 3 Experimental set-up for impact test
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AEFE ol §8 Folqol W BUY AFe F&
% 91549 Fig 0] BAH AR W} fRelFS
Table 45} 20] 37)9] Frhoz Uro] BAAASE
Fzaglom, ol W F8sl AL S

Transmissibility
Measurement

ka
I:> wn = |
my,
Stiffness Extraction firom Natural Frequency
k
s
A

Elastic Modulus Extraction from Stiffness

Mag. [ms/N]

Phase [deg)

Frequency [Hi]

Fig. 4 Extraction procedure of dynamic elastic mod-
ulus form impact test results

Table 4 Dynamic elastic modulus for various payolads

Specimen # 7kg 16 kg 22 kg
#1 1.12x107 Pa | 221x10"Pa | 2.49x107 Pa
#2 7.15x105Pa | 1.04x10"Pa | 1.40x107 Pa
#3 1.09x10’ Pa | 1.61x10’Pa | 1.94x10” Pa
#4 6.61x10°Pa | 1.15x10"Pa | 1.28x107 Pa
#5 1.44x10’ Pa | 2.61x10"Pa | 3.23x107 Pa
#6 9.57x10°Pa | 1.89x10"Pa | 2.15x107 Pa
#7 1.69x10" Pa | 2.26x10" Pa | 2.49x107 Pa
#8 1.22x10’Pa | 1.69x10" Pa | 1.80x107 Pa
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Table5 Linear regression analysis results for -elastic

modulus
INCHIEESN Coefficient
analysis statistic
Multiple Y-intercept 1.67x10’
correlation | 0.87
coefficient Density [g/cm’] 0.45x107
Wire diameter [mm] -0.09%x10’
Number'of 24 | Wire mesh slope ratio | -0.15x10°
observation
Static elongation 0.52x10’

Designed Wiremesh Materials

/ / Housing(Steel
Cover(Steel) /’

Wiremesh
Material(Stopper)

Center Rod(Steel)

Fig.5 Section and iso-view of passive vibration iso-
lator by wire mesh materials
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Table 6 Design information of prototype mounts

Wire

mesh

slope
ratio, s

Mount upper part | Density, Wire
[ke] dimension diameter,
&l | (dowxdinxH,mm) d [mm]

Payload p
[g/em’]

60 0.23
100 54 x16x13 1.2 025 2.32

Table 7 Experimental condition for payload test

Protype # #1 #2
Max disp. (mm) 2.5 1
Disp. Variation rate (mm/min) 1.24 0.5

Table 8 Experimental results for payload test

Maximum load (N)
Protype # 1 Protype # 2
#-1 906 1542
#-2 1086 1499
#-3 906 1490
#-4 896 1458
#-5 981 1554
Average value 955 1508.6

A0 5 Foll F TR okelo] H4 AFE ol&ato]
o] AelA HERE = FA3s 60 kg 100 kg

, ol ugk s A3Es

-400

Load[N]

-600 Lo
-800

-1000

1200 ; ; i i i ;
-3 25 -2 15 -1 -05 0 05
Deflection[mm]

(a) Prototype 1 (60 kg)

200

-200

-400

-600

Load[N]

-800
-1000
4200 fo e

-1400

1
-1.2 -1 -08 -06 -04 -0.2 0 0.2
Deflection[mm]

(b) Prototype II (100 kg)

Fig. 6 Load-deflection measurements for representa-
tive wire mesh mount prototypes

Wiremesh
Mount

Payload
(100, 60kg)

_

Fig.7 Experimental set-up for transmissibility meas-
urement of 1-DOF wire mesh isolator
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Fig. 8 Transmissibility measurements for representa-
tive wire mesh mount prototypes

Table 9 Measurement results of prototype mounts

Resonant frequency (Hz)

Protype #,
set 1 | set 2 | set 3 | set 4 | set 5 [Average
#1
(60 kg) 21.6 20.4 | 20.8 | 20.09 | 20.8 20.7
#2
(100 kg) 24.0 253 | 240 | 240 | 235 242
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Table 10 Experimental condition for endurance test

Combination of four of five mount specimens

1% Set 1 2 3 4 40 min.

2™ Set 2 3 4 5 40 min.

39 Set 3 4 5 1 40 min.

4% Set 4 5 1 2 40 min.

5" Set 5 1 2 3 40 min.
, . . LA

0 "\,‘“_\l 0 s

5 10 15 20 25 30 3% 40 45 & 5 10 15 20 25 0 B 4 4 8
Frequency Frequency

(a) Prototype 1(60kg) (b) Prototype II (100 kg)
Fig. 10 Transmissibility measurements for representa-
tive wire mesh mount prototypes
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ABSTRACT

SMART100, a small module nuclear power plant designed by Korea Atomic Energy Research
Institute in July 2012, is the first to obtain a standard design approval from the Nuclear Safety and
Security Commission. According to the U.S Nuclear Regulatory Commission, the Regulatory Guide
1.20, SMART100 is required to conduct a scale model test to verify the design of the reactor,

which is the core component, and to develop a valid prototype for the design. This paper describes

the utility requirements developed to conduct the scale model test. The utility requirements as top

tier requirements will be used to develop test and facility requirements for this study.

1. M &

S AU (Korea Atomic Energy Research
Institute, KAERI)©] AAg AFPREYAZ(small
module reactor, SMR) SMART100 2012'd 74,
AA #Hz=Z BF2A917Kstandard design approval,
SDA)E gAY 3] (nuclear safety and se-
curity commission, NSSC)ZH-H 253t 100 [MWe]
Adolth. o] % thro] AAWMA O Qe A|Q17}
So] 27H %tk SMART100 94-& &5 AMFA}L
ol G = T e FoARES aLelste] 4
Al gk ®Bek 9 AF dao] wfg- IA T
o} $hA, shr4-E Y8 (Korea Hydro & Nuclear
Power Co., Ltd., KHNP)2 I < 4d9d A
22D ARIAREA SMRO| AFAAA B S FEA

7]
A
=
A
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A4/ 7 a7 FHSITE o] d3ko R KHNP
% KAERIE SMART100 9171¢] #4ldn|Ql A=
of gk AAHET B AA FEdF(valid prototype)
NS Qe FH4AREA S (scale model testing,
SMT)* g Fad oot} A2 AA Fadd
e ARE A 2 2 Ax(reference plant) S
Tk AoRE d7ls SHAA mig- Fasith
o] & WHLE FHfomt a9 9 =de
&= F7FE5E SMARTI00 974 92 A4 ¢
71w SE B AA7)s FAksE o s AANS
ATE =S AR A Fadd Y g5
A A ThA9l SMT AFAAF 27X (utility re-
quirements document, URD) 7H'&e] gk Ao|t}, o]
AL SMT 39 84 & shEH o] Al axiA
TRD), AH| 2714

(facility requirements document, FRD) % A|&Hdx}

o,
o2

pae

(test requirements document,
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A(test procedures document, TPD) 7S 13l 717
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%<& U.S. NRC RG 1.20, Rev.3 (2007. 3¥)S Hx3}
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ABSTRACT

In this paper, a method for accurately predicting truss damage from dynamic changes before and
after the damage occurs is proposed. This method is used to analyze sensitivity coefficients based on
changes in dynamic characteristics and detect the damage using a modified stiffness matrix. This ma-
trix is obtained using an iterative method of the sensitivity coefficient matrix, and a method to esti-
mate the location of the damage and the degree of truss damage is developed. The proposed method

was applied to a seven-bar truss to predict the location and size of damage accurately.
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Fig. 2 Damage model in seven-bar truss

Table 1 Comparison of natural frequencies of truss

before damage

Mode Proposed Lahe"” Midas /Gen

fo(z) fo (z) o (z)
1 193.02 193.02 193.02
2 200.81 200.81 200.81
3 455.67 455.67 455.67
4 589.33 589.33 589.33
5 603.91 603.91 603.91
6 686.98 686.98 686.98

Table 2 Comparison of natural frequencies of truss
before and after damage

Mode | CASE 0 CASE 1 CASE 2
fo(z) fi (z) f2(z)

1 193.02 188.55 183.86
2 200.81 197.64 193.54
3 455.67 439.95 440.93
4 589.33 583.95 536.17
5 603.91 590.97 577.24
6 686.98 686.93 641.60
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(a) 1st mode

(b) 2nd mode

(¢) 3rd mode (d) 4th mode

-]

(e) 5th mode (f) 6th mode
Fig. 3 Eigenvectors before damage of the truss

Table 3 Comparison of eigenvectors of 7 bar truss in
CASE 0

Node

Mode 2 3 4

2 y 2 y 2 Yy

1 [-0.0239 | 0.0944 | 0.0000 | 0.1436 | 0.0239 | 0.0944

2 0.1501 [-0.0110 | 0.0373 | 0.0000 | 0.1501 | 0.0110

3 0.0420 | 0.1497 |-0.1221 | 0.0000 | 0.0420 |-0.1497

4 |-0.0981 |-0.1170 | 0.0000 | 0.1240 | 0.0981 |-0.1170

5 0.0427 (-0.1083 |-0.1726 | 0.0000 | 0.0427 | 0.1083

6 0.1552 [-0.0594 | 0.0000 | 0.1004 |-0.1552 |-0.0594

Table 4 Comparison of eigenvectors of 7 bar truss in

CASE 1
Node
Mode 2 3 4
X y X y X y
1 0.0253 | 0.0907 | 0.0111 | 0.1353 | 0.0684 | 0.0912

2 0.1496 (-0.0392 | 0.0386 |-0.0450 | 0.1340 [-0.0186

3 0.0489 | 0.1458 |-0.1310 |-0.0066 | 0.0405 [-0.1411

4 |-0.0718 |-0.1476 [-0.0693 | 0.1147 | 0.1102 |-0.0648

5 0.0767 |-0.0625 |-0.1500 |-0.0489 |-0.0005 | 0.1552

6 0.1547 [-0.0605 |-0.0002 | 0.1009 |-0.1548 |{-0.0594
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Table 5 Comparison of eigenvectors of 7 bar truss in
CASE 2

Node

Mode 2 3 4

x y x y x y

1 0.0014 | 0.0874 | 0.0073 | 0.1424 | 0.0552 | 0.0946

2 0.1516 [-0.0328 | 0.0407 |-0.0257 | 0.1405 |-0.0053

3 0.0489 | 0.1426 |-0.1343 |-0.0021 | 0.0492 {-0.1382

4 |-0.0912 |-0.1470 {-0.0630 | 0.1008 | 0.1202 |-0.0598

5 0.0985 [-0.0786 |-0.1485 |-0.0262 |-0.0253 | 0.1421

6 0.1303 |-0.0596 | 0.0182 | 0.1195 |-0.1417 |-0.0924
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TR FEFe oo, &Y, drEe 2 A 9 e EstelofR g

The corresponding author should be a senior member among authors. If the corresponding author's affiliation is
university, he(she) should be a professor. If the corresponding author's affiliation is research institute, he(she)
should be a team leader.

e WA AR Az &b, Azpe] Aol stulql A9
7|Eo® gt

The decision on the selection of the paper follows the paper review rules.
Aare] Aol i HMeg Qg =Eaabtgel wech

Authors of the paper should provide the paper processing fee and publication fee.

wrgare] Axls = AN gl whet 2ge) = dn] 2 A EHE gE-sok dhtk

o

F ATe B AT ol
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©)

™
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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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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. AP 534 e Ae-ets A 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 | I =ER2|

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. | 40353530 BE e 4o AS A7
QB 2 9L FE AL AL, S 0% B A1)
tEo] Ak 2ohEal AL HS AT ok ol RE 39
AE7kEAe] e feldae 7Ha A9, g, fde A2
L

e gHstn A BEah

ko

A+ e
ol flo

Authorship | K{XIQ| &2|2]Al

1) Authors should use their own knowledge and technology to
improve the quality of life of human. | $-2%= ¢159] 4ke] 2 &
&S SIste] Aol A4} 7)4S ARgEtaL Z]efstefof gtk

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. | $-2li= &35S
Folo] Ao 4 918 28E T Al WAel Jlolslw, F
o] Sl wmEsfojof Fhr} 3 £33EE 3 AEvkEA Aok
ol 48] FAkskar BAY I ALNE wol7] SlEl w=steof it

3) Authors should behave honestly and fairly for education, re-
search and real participation according to their scholastic con-
science and ethic. | $-2]= %, A+ & 3 23 ¥x g
@A Fofol] qlo] FAsta FASHA Alshd, &eldat A %
Aol FAateiof gtk

4) Authors should not behave against the purpose of the foun-
dation of the society. | %21 88 Ao wala F&sh=
ARMEE-S steixs oh €t

Duplicate Publication of Data | =2 0| A|Xj

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. | =&% <] W-8-& €} FXol FiL
T URHA $2 AoR ATy wHlste] SgH ol o
A A7) #2 o gt dha
T o]F B FAld Far = wRE Stk

Plagiarism | X

Authors must not have presented portions of another’s work or
data as their own under any circumstances. | E}¢19] 11 5%
o AREE Ao At TRl AAY ol Aol Al
A ok He, BlRls] AT W AR EFstelof gtk

Policy on Commercidlism | 52+ 0|5

Manuscripts submitted for consideration for publication in
KSNVE are not to be used as a platform for commercialism
or unjust means. | A7 Pt 5T HHE o] g3l K-
oAU FALG o5& FsteiM = ohEh

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 @ Qpuel Ak AR sH A9 02X A e

oL
[

wel el AAkstolo} stk Jlg AT PRl By RE
ARFe g9l o] 2 AR,

Peer Review | ME27IAA} 1

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. | Z<L7H( /i)
SEiedEees eyl ARt Ere A9 Jhdedd o
Faged o8 FiE wEdae] digte] Axbgh e =i
dare ARG dd, Hijolahe] wdstel] A4S =]
A E7F e = AR 39S A, sigHgorte A
ARHE 109 ool =7 AASILNA AFE 2ol =EAE
o3t oAng 5 Akl gk vkl AR A e
AQlatol]l =i AAtll 331 eJElste] = AAkelY T 27l o)
AL 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. | AAM 2] A v
Hom vdz s dFoz gt} o, ALY FEivt ASAl
AP Ak stel| a7t As F AUrk

= If it is necessary during review process, authors and re-
viewers can exchange opinions on the intervention of the edit-
ing team. | ¥ AAL T deshd A SA(ME)Z A9
A2} oAe wEe = ek

= 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. | AAFI oAl -5 =Fe
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