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A Study for Developing Backlash Measurement System of the Differential Side
and Pinion Gears and Application
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Hyun Ku Lee’, Sa Man Hong’, Moo Suk Kim®, Yong Beom Kim', Dong Kyu Yoo,
Geum Muk Chae” and Tae Hwi Lee
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ABSTRACT

Differential gear backlash and drive shaft backlash are considered important items affecting vehicle
performance because they directly affect the vehicle tip-in shock and drivability. However, they are
not usually standardized and correctly managed. Thus, new differential gear backlash measuring
equipment that could quantify the total differential gear backlash, including drive shaft, need to be
developed. From an analysis of 600 test results, it was found that the total differential gear backlash
changed according to the gear size, contact position of the side gear and pinion gear tooth, and
thickness of the shim. Additionally, the total differential gear backlash was smaller than the drive
shaft backlash in driveline. Using a correlation check of the design specifications and experimental
values, the total differential gear backlash that can generate tip-in shock in the vehicle could be pre-
dicted during the early design stage. This design prediction can also be used for a new reducer for

the electric vehicle.
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Fig. 5 Differential side gear and pinion gear backlash
measurement system

Table1 Results of the differential side gear and
pinion gear total backlash data range

Item Pinion Min Max AVG STD
o 2 0.63° 0.86° 0.74° 0.075°
A 4 0.68° 0.88° 0.79° 0.067°
o, 2 0.63° 0.86° 0.8° 0.084°
B 4 0.70° 0.90° 0.79° 0.056°
‘C 4 0.72° 0.92° 0.76° 0.088°
‘D’ 4 0.58° 0.90° 0.82° 0.06°
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Fig. 6 Differential side gear and pinion gear total backlash measurement data (with and without drive shaft)

Table 2 The drive shaft backlashes

Table 3 Differential side gear and pinion gear total
backlash data without and with drive shaft

Items Min Max
‘A’ type 1.12° 1.54°
‘B’ type 1.07° 1.26°
‘C’ type 1.05° 1.21°
‘D’ type 0.89° 1.19°
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Table4 ‘A’ differential gear backlash comparison
between the design and experimental data

Item Axis blacklash | Rotation backlash
Design value 0.418 mm Max 0.478°
Experimental value 0.4 mm Max 0.46°
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ABSTRACT

As the elderly frequently use subway stations, there is a need for the acoustical improvement of

subway platforms from a barrier-free perspective.

In this study, the distribution characteristics of

noise and signal guide sounds on subway platforms are determined for different locations. The entering

and leaving noise of the train and the signal guide sounds were measured for thirteen and fourteen

points along the two subway platforms.

As a result, the maximum difference (Laeq) between the

noise values for the train entering and leaving for the measurement points ranged from 5.0 dBA~9.0
dBA and 9.2 dBA ~10.9 dBA, respectively. Additionally, the maximum difference (La.q) between the
signal and guide sounds for the measurement points ranged from 6.2 dBA ~ 6.5 dBA and 4.7 dBA ~

6.5 dBA, respectively. The maximum difference (Laeq) in the signal to noise ratio (S/N ratio) between

the noise and signal guide sounds for the measurement points ranged from 5.1 dBA ~14.6 dBA. It

was also found that noise had more influence on the S/N ratio than the signal guide sound. These

results suggest that there is a need for noise reduction in various positions of a subway platform to

enhance speech intelligibility.
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Fig. 1 Measurement points (box in red and blue color) on subway platforms (column : o, speaker : &)

Table 1 Finishing materials and measurement information by each station

Material Measurement information

Station | Type Wall Floor Ceiling | Point | Horizontal spacing | Vertical spacing | Distance from screen door

A Island | Granite | Granite |Zinc steel | 13 9.6m 2.7m 12m

B Side | polished | polished sheet 14 15m 5.6m 14m
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Fig.4 Types of sound sources occurring on subway

platforms

Table 2 Classification of the sound in subway platform

Noise

Signal guide sound

Classification

Back ground noise

Train entering noise

Train leaving noise | Signal sound Announcement

Characteristic of the Escalator, Train operation sound| Train operation Notify entering Measure before
sound conversation sound and brake sound sound train entering a train
Measure time [s] 30 17 20 10 7
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Analysis of the Sound Absorption of Membrane-type Acoustic Meta-structure
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ABSTRACT

In this study, an acoustic metastructure, combined with a thin membrane and a rectangular cavity,
was designed to reduce the noise of mechanical structures from 2000 Hz to 4000 Hz. Finite element
method (FEM) analysis was performed through COMSOL multiphysics and the sound-absorbing struc-
ture was evaluated using the sound absorption coefficient from the 2-microphone method.
Subsequently, the acoustic impedance of this metastructure was analyzed to explain the absorption
mechanism of the thin film. The target frequency was controlled by carefully designing the size of
the cavity to effectively reduce noise in a specific frequency region. Additionally, to determine the
sound absorption effect of the thin film, the difference in the sound pressure level owing to the rec-

tangular duct was measured.
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ABSTRACT

Propeller cavitation contributes to underwater radiated noise (URN), which affects the probability
of detection and survivability, especially for naval vessels. To reduce noise induced by propeller cav-
itation, several naval vessels have adopted the propeller air injection system. However, there are in-
sufficient case studies on noise reduction; thus, it is necessary to verify the effect of this system on
a full-scale ship. This study attempts to address this by measuring the URN during trials and analyz-
ing the effect of the propeller air injection system based on the range of speed. As a result, we
found that noise is reduced at specific frequency bands and the characteristics of the modulation sig-

nal are changed.
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ABSTRACT

Typically, indexes for diagnosis are developed by extracting the characteristics of noise and vi-

bration data through traditional processing. However, finding an appropriate signal processing method

and diagnostic index is difficult and time-consuming. Fortunately, the use of artificial intelligence in

analyzing and judging data has increased in recent years, and a lot of research related to this topic
has progressed. This study focuses on the development of Al-based diagnostic technology using noise

and vibration data measured from an automobile powertrain. The purpose of this technology is to re-

duce quality cost and improve service efficiency. The first case involves a technology for diagnosing

parts that cause abnormal noises in the powertrain, by training artificial intelligence using the col-

lected noise data. The second involves a technology that uses engine vibration data to find cylinders
with abnormal injectors in the engine. The deep learning methods used here were RNN and DNN.

The developed diagnostic technologies have been applied to the equipment used for mechanics in our

service centers. Therefore, they can be used to verify the diagnosis results within seconds when

noise or vibration data is input to the equipment.
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Fig. 1 Development process for noise classification
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Table 1 Categories of gasoline vehicle

No. of .
Type A Related noises
noise type
Gasoline 15 Injector noise, piston noise,
engine turbocharger noise...
.. Rattle noise,
Transmission 9 - .
gear whine noise...
. External damper noise
Drive system 8 P ’
groan noise...
Total 32
Analysis Feature description
* Gasoline vehicle — Whine noise from a turbocharger
. of a gasoline engine

* Condition : g

Acceleration e e - Frequency range : 2.5~3.5 kHz

R 25kHz

* Noise type : Whine e - - Noise measured by a microphone
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Fig. 2 Selection of good data through detailed analysis
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Table 2 Test conditions for collecting vibration data

Test no. | Cylinder no. 4 | Cylinder no. 5 | Cylinder no. 6
1 N N N
2 Ab N N
3 N Ab N
4 N N Ab
5 Ab Ab N
6 N Ab Ab
7 Ab N Ab
8 Ab Ab Ab

% N (Normal injector), Ab (Abnormal injector)

Vibration signal
T ' T
! I
E e W i oot b
EIA vr T T Al T T v
2L 4
s 01 015 02 025 03 035 04 045 05 Time(sec)

CMPS signal

"‘ r--,J‘},;“I]
‘f i

ﬁ'l‘ﬂ ‘,wi

05 Time(see)

3|
0a
rlo
N
N
i
e
_>|.j_14
ot
2
>
i)
oX
ot
9%
dlo
=
o,
o

2 R, Azl sl #Egel ®
Az GG ol e PES WA 2AF
24 e 27} Fssa

o
2
=
02

213 o2t
iz
e =

2F o1 AE (injector)7} FZE o] QJEAZS
Zolth. o714 o] dieE AE U9
R QI 2l os) LAsiTth

[e)
WZF4=2 70 °ColAk, 500 r/mine] &7 ofol&

i b
(o3
o,

N,
f
N ol o
fieode e oo

[URSSIE) AR N

=2

42 | Trans. Korean Soc. Noise Vib. Eng., 32(1) : 37~44, 2022

Before passing the BPF

Amplitude

05 s 2 Time(sec)

After passing the BPF

Amplitude

2 Time(sec)

Fig. 15 Result before and after passing the BPF

Input
I(Eugmev:bmtion) \ Preprocessing }_" BPF ‘

DNN

L4
Feature Extraction %’ l ! — Sigmoid

[oe —{ o
Loss

Function

Fig. 16 Diagnostic model structure for training

=
B}
oo =+
ol
ol
N
Ho
ol
>
)
offt
_Il}jt rlO
oxl
tlo
Ho
o

Lo = 2
b ™
fo
ol
L
i)
9,

> o ﬂlg o M
— Mo r_‘Q
S o g oo
N
B T
iy O B2
oy = &
22
s
rlo
L
offl

oo it
)
2
K
w
S
NS
Ir
o
o\
N,
L
3
i
1o
oX
olr
o,
N
i
Ho



Insoo Jung et al.; Development of Al-based Diagnosis Technology using Noise/Vibration Data of Automobile Powertrain
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ICP signal conditioner

Accelerometer

Fig. 17 Service equipment for diagnosis

Table 3 Verification results in several vehicles
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[km] no. diagnosis mea::;i:nent result

4 Abnormal | Abnormal OK
84 766 5 Normal Normal OK
6 Abnormal | Abnormal OK
4 Normal Normal OK
192 733 5 Abnormal | Abnormal OK
6 Normal Normal OK
4 Abnormal | Abnormal OK
210424 5 Abnormal | Abnormal OK
6 Abnormal | Abnormal OK
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ABSTRACT

To localize cavitation noise using the beam forming method, sensors are mounted above the pro-

peller on the hull surface of a model-scale ship. Beam forming results are highly dependent on the

number and arrangement of sensors; thus, an array with a large number of sensors for a wide range

will have good performance. However, it is difficult for such a system to be applied to a model

scale, or to a full-scale ship in practical applications. A model-scale experiment was thus conducted

at the cavitation tunnel of KRISO using various on-board sensor arrangements. The performance of

each arrangement was verified from the experiment using the reference noise source, and it was con-

firmed that the location of the noise source could be estimated. Additionally, a feasibility study was

carried out for a model ship with a single screw propeller, and it was confirmed that the location of

the cavitation noise at the 12 o’clock position of the propeller was well represented.
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Table 1 Test condition of array performance verification

Frequency [Hz] Rotation angle [deg]
. 5k, 6.3k, 8k, 10k, 12.5k,
Sine "6k, 20k, 25k, 315Kk, _(?1%;1?5())
wav 40k, 50k, 63k, 80k
Random ) -90~90
noise (d6=15)

A= o 02molth. &5 A5 Al&FCEE B&K
type 2692 conditioning amplifier, B&K type 3052
DAQ 9} B&K Pulse Labshops ©]-83}4] 262 144 Hz
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Fig. 6 Setup of sound source and hydrophone array
for array performance verification

Table 2 Virtual grid information of source region

Source region [m] | Distance [m] I::in(g
X axis -0.100 ~ 0.100 0.0010 201
y axis -0.125~0.125 0.0010 251
Z axis 0.000 ~0.125 0.0005 251
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Fig. 18 Cavitation pattern captured by high-speed camera
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ABSTRACT

)

The vibration characteristics of bolted structures change depending on the bolt's clamping force.

This can be used to detect bolt looseness or to evaluate structural integrity. In this study, the vi-

bration characteristics based on a bolt's clamping force were experimentally and numerically studied

in two plate structures connected using a bolt; where the clamping force ranged from 60 % to 100 %

of the appropriate clamping force. Several vibration modes were identified under 20 kHz in the mo-

dal test and in the numerical analysis using a finite element method. We investigated the effects of

the bolt’s clamping force on the vibration characteristics of each vibration mode. We found that the

effect of the clamping force on the natural frequency and damping ratio is different depending on

the vibration modes. Additionally, its effects on the vibration characteristics are minor in low-fre-

quency modes. However, the effect of the clamping force on the vibration characteristics is sig-

nificant for high-frequency modes, which is related to the large bending deformation of the bolt. For

the detection of bolt looseness based on the vibration characteristics, we recommend identifying a vi-

bration mode sensitive to the clamping force first,

mode for bolt looseness detection.
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ABSTRACT

As dry storage casks are used to store nuclear fuel, it is necessary to verify their stability against

a drop accident that may occur during transport. In this study, a finite element analysis was con-

ducted for the 9-m oblique drop prescribed by the International Atomic Energy Agency (IAEA).

There are two types of oblique drops: corner drop and slap down drop. This research studied the

bottom slab down drop, with the angle being changed at intervals of 5 degrees for an oblique angle

ranging from 0 to 30 degrees. The bottom slap down drop confirmed that the impact response was

highest during the second impact than during the first impact. The largest impact response occurred

at an oblique angle of 15 degrees, confirmed using the secondary impact velocity and floor reaction

force. We also verified the stress results of the internal structures—the canister and disc. The max-

imum stresses of the canister and disc occurred at 15 degrees and appeared in the region where ad-

ditional collisions between internal structures occur, showing the same tendency as the secondary im-

pact velocity and floor reaction force.
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Table 1 Material properties of dry storage cask
. Young's modulus | Density | Poisson's | Yield strength |Tangent modulus
Structure name Material [GPa] [kgm'] | ratio [MPa] [MPa]
SA-350
Body GrLF3 195 8030 0.3 259 1423.6
. SA-182
Cask Lib Gr.F6NM 201 7850 0.3 620 1594
. SA-182
Trunnion Gr.F6NM 201 7850 0.3 620 1594
SA-240
Canisier Body TP316L 195 8030 0.3 172 1295
. SA-240
Lib TP316L 195 8030 0.3 172 1295
Neutron shield NS-4-FR 3.87 1760 0.3 60.5 0
Neutron
shield . SA-240
Neutron shield cover TP304 195 8030 0.3 207 1474.2
. SA-240
D 1 . 2 1474.2
Internal isc TP304 95 8030 0.3 07 7
structure SA-240
Fuel support TP304 195 8030 0.3 207 1474.2
Impact . SA-240
limiter Housing TP304 195 8030 0.3 207 1474.2
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Fig. 5 Macroscopic analysis of bottom slap down drop

Table 2 Impact velocity and Maximum Reaction Force by drop angle

iy sl [ Case 1 Imp[ar;:]t/s]/elocity ond Imp[;:g;s]velocity 1 ReeEchIiI?Ir]l force | 2™ Rea(\:}i]g? force
5 AS 13.286 18.060 18.561 22.458
10 Al10 13.286 18.613 20.085 24.015
15 AlS5 13.286 18.633 19.033 24.451
20 A20 13.286 18.625 19.983 23.033
25 A25 13.286 18.450 18.584 23.688
30 A30 13.286 17.294 19.007 21.518
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Fig. 10 Stress distribution of internal structures
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Table 3 Maximum stress value of internal structures

Canister Disc
Drop angle [°] maximum stress maximum stress
[MPa] [MPa]
5 177.019 221.901
15 184.924 223.198
30 183.193 221.841
ANAR] FE Aes Yl $E S99 vig
W ow oo, Ak el weh A4AAE7]
F20) 37 $HL AA) e A} 37 AAE
gholgith W %91 canister} disco] FHo| S
22k T& WA FolA gz P 37 SEo] wAE)
= ool LA Fig. 109 7 U e F
o oo 2 Aok A SEo] B W &Y &
g =AY

g TR Aol $He AN FE AF I
Aol uek BP0l e
AR, 50, 159, 300 AArste] 4 AskE vl

B AN FE SR AFEH sLsHA 150004
Ho & gho] TS A& Table 3014 2H1E

o AN FELLANE B3 DHATE)
9

15°% Ve D} 15° AP

291 cask canister, disc

_{11 A, O ofo oo Ml ok 3

o] At AF(HEEEAIN) e Aoz Fhat
=]

ATFSAGY  AQL Wl £ AT
(No.2019M2D2A2048296).
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ABSTRACT

The European Commission estimates have shown that the costs of various forms of externalities

occurring in the transport sector, such as accidents, air pollution, climate change, noise, and con-
gestion, have risen three times in 2008, 2014, and 2019. Among them, the report published in 2019

is the latest report that systematically summarizes the results of numerous independent, individual,

and partial studies conducted in Europe. The report provides additional information to existing re-

search, estimation methodologies, basic data, estimation results, limitations, problems, etc., for the

cost estimation of each external effect. This paper introduces the core contents of the EC (2019) by

limiting the noise generated by various external effects on traffic inquiries, particularly the external

cost basic unit, average cost, and marginal cost of traffic noise for all EC member countries. Simple

values present the results of converting the Korean cost using the traditional method. Subsequently,

the method through which the external cost of traffic noise converted in this way is utilized is pre-

sented in detail.
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ML,

E, ML,

sDC

MB,(-ME)

(Quantity)

Fig. 1 Private and social equilibrium due to noise

AA doll, SAEAML) AL wEY9 7L 7
F5 7V FEHE e wdddl, A l(MB)
AL WY S7HRE gashs S 7R
o wheba] Ao QR HE(SDC) AL WE S
7} VS Ve HEE 7RIt

WERAZ Qe WA ALH Fao] A
Ehl

o oot

1 Jgol M= MLp7E S ARE ARE] A H Q1 Aol
A A () 2ol AFA SAEARD ML,SF A A
A SDCE o R ke ML7F |t
o, WE a9l ool Adagle] AlE dA|H o= WA
sl Sl 7] witell, 4] (2)9F ol AMA &
ARA(MB,) =713 ARSA SHARCN(MBy) 27
sYsitt

ML(Q)=MLy(Q)+SDC(Q) (1)

MB,(Q) = MB,(Q) 2)

Fig. 1914 57} 71Q)ahA] e AL Aloll A <]
T3 AH SAIEAMLY o A @A l(MBp) 7}
WA= Ep7t HTh W, ARSlH o2 wighAet
2 AL A AN (ML) A1EA S (MBS 7
azpsRE Es7F 0. F, AFEQL Al A= O] B
wFYQle] o] o H& wgoz HePxE wh,
Ap3A dol s wEade)e] o] AlA wEHUR=
o153 18-S o FUietAl Aok ole wEIY9E
Qe AT = Ao o HE-S ealy] wiEo,
ALE] AAAQ A (welfare) S AL A #8o] ALA
Fuoh ¥l 3 AEAEp W Y ATk

o9} o] AL3] AAA TS S =
o= EFata AFY Al eAE A4S, T4 st
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of AsfatA e AL Al AFAS g M AYHR, 0§ EE e 9 ¢, AoldA A

TR ol AP AN AHB)H FAEDE AEAED
3 EAs Hlo) AEY T
o} of71A, 452 (deadweight
= 9ol H4AuEst ofd )

!
sto]  Alshs mad RS vleh, tiAld e Alw
2

T 12 ] Cl)ﬂ
2% 8] N HIESDO)S T AJAALEF TRt =54, AR Fo Qs EAgth
Zhell Al Feties shd wEew Q1 A4 g AR, kel A Ak AAA A} FAA =
B MLp= SFRIE(SDO) W 3 olFdtel & Al A (policy mix)shs W olTh T
AREA SAEA MLF Hv, 1 A AP A & =ER A dE Y] g T I At
dME dHE AEA FAEAMLYT ARl AES F rstets, WE-skekA] XY Folde =
(MBs)7} WASHE EsollA] wAse], AdHog A Ay BiEg & A4 fdA=S S Wi-stehe
87 $40] SdiskE 5 Stk Wetoltt. o= &% AlE VIRoR dH, FAH
FIAES HEHel Foow 2gato] A4 =]
2.3 A2Tsel R Mo HRN IARS wdsts WHom, g dubHel
28 =ER QS Jge] oRuES Yraes  FASkE Fdh
fEAel W o= vkl A 72 18§ 5 9r). o|9} o] AgAl 5o TAE Balste] AAH f
AR, A GOAAEEHN, 28 w22 og 2 UAEE A3 E GuisiAY, 25ME HAE 23t
B oRHESDO)S ZALY 28A) BE Bur sY T BAA FAAES FAAES Sl
& Ful= Lakehs Wolth dE 5o, A &) AlWske S ol Als Heldetk, 7P s ofor
£33t A WA £do] AAFAMLy= MLy,  OFE AS WELFOR <l ZefHE 4595
WEF QA 28 w28 a8l wEHYd us 85 AgsA FA4ske Aoty 234 ¥l
AR o] F FAo] wAEhE gs7 ARHm, AT ARRIHeE viskdelal 43 7hedk Algely
AVEA B AL FEAEH R WE A AEAE, THAS AEE AL 5 8] wielt
wHE S7kete] Sojsheh T, g A AAA frlads EAl A
S, FAAES Seels wwor spe ukEe]  ote BAATY] Aol FEAFA, olTtAl Ee
oH]go] £2QHEE A& Wi Uigt FAS A FH=F A dF =TS A7) fEA aE
Ashs Holt). o2 o), gp SRl Al 25 2wl FNEE Al FAshs Aol ad
Bl go] AEp B AQEEE FA7)F0] AAH: 4] T ol A7 AAgde] WE-stehs o) hH]g-o
PATY, 2gvale] ouge wEFalA 4 ol weasom E FARHEE 2] &
BoAzbEe] 288 AlEA ZHoA HHLzom  LF, TfAle] ALk AlEs A 7] wiielth
WA B B ol B A9A SR Fujs Uebh mEAEE A sla A1 s 3
g}, ol &A A3 2o agAEme, Ao &~ IEAY B ARE At =9 Aeolx: v B
S AEWEF L) So] oyl ety B £ FAE B0, AAR)S HASs] AsiA weas
oty e} dAe mEASo] Aze AlgEAe] O FHIE FAEE AR ko] At AE Al
U BziEa glon, o) Ao wEAS py  FOE weiFo] AE A9, I AL ANt
A S FRE WRs Rau ge  AME EaE Adel svgel 95H0w @
SR 5, @A) wEAS AR delA wE  THY] Wit
oAl ArtE 2euEe] 9FH|E-S AERT ol9], A&¥E RAFNE st dl A=
At gol wet, 89 14 solxe] d8E EE, el WoFuldel AgHor aqHy o=
e 54 F HelA] o]Fojd Aojrh o]gh o]  HATAS] HUATF SHE AeFEdt Hd ]
Mze @M wePele] F 08 0, Aol && wE Zlo] H7] WEolth
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3. &3Hsle 2FH[E FF AHI(EC)

3.1 72

T Aol 28, 53 WELS daf 97
ul§ 34 A AT ok Z7lue] Bt o)
walol, fee] A9l e ARY e A7} 2
el AT FH5e] gk e A Tl
k! & Audstel, HEAT A4 49

a9l

ek aEpeke] ofF FAHE FA4Z
171519 thhandbook on external costs estimation)".
ATE T2 A a7 A e A A E
Z= ste] AHN e, 307 ool ALt e
o ol A=A

w3 o] HilME o]F 20140l T A S
Slol(update of the handbook on external costs of
transport)?, ©]HH]-§ F4 AF-FoR WE X
g s Frkelen, 8 uleE 20084
ECS] AFRINOsE vpb s wEe] 9% @
W8-S Falct.

T 2019\ 0= 20143 % 73X o]F A2 F7}E
Aush WHEe] AN 5 BT sl A5 W
3}31 th(handbook on the external costs of transport)(3)
ot}, o] Hatxe = 2016\ 7] C.2 7]E EU 3
A% 2s7)wolN A4 Hewon date das
om, @SS Wk olle) Fu]§, Bt 87
A #7z nest

o] ERIAE WEFT SPH G F £gol
fel, 471 ECOIA 7bg 2] wibel 201945
ATRAAO] Fa LS TR 2ps)e] o)

%

FAol] e AAAE 2AFBA SR

N
_E‘
T
ki
Y
n

el EA7E S v, iEAg wEY 9
& A ARBATE wHHAY &3 A
7} 7bsst 7] #A1E 2d7H@nnoyance)? 71
7F9)ll(health endpoints) & 7-%-51% .

A7 ERIS A7 sAY, AW, B, ©
T lom, A79IEE EC

HAolo) A A Jgte), Wk AAA] 7HA AEA 3
&, s T AR A} F8&3 27 B o

3.3 231l e| FLFH|E1n HHALRHE
Zerv]afe] F915-0 83 F 1] Fig. 29}
7ro] bottom-up WA o2 AXbE T

& a7k wErlw F Age) Seuge
WE7|E g mE3ATFY BE2ATS U] &
8 H8-S wate] sbEsith

71, WE/HS L8, LS o &,
WE7|HEE AFEE FHES BE wE7|He s

Number of people affected
by noise per transport
mode per country

- Per hoise class of 5 dB(A)
- Threshold: 50 dB(A)

Noise costs per person
exposed:

- Costs of annoyance
- Costs of health

Total external noise costs per transport mode per country

Allocation of total noise costs to vehicle categories based
on weighting factors

Total and average noise costs per vehicle category in each
country

Fig. 2 Methodology total and average noise costs
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GAlE FHEste] Alakgth o] AtEE 71
S} EColA Matshs S doleE 2
o, HlolEl} waslA gAY e 7
27 % (EEA, european environment agency)<]
9500 BRI
29 e 59e) w82 A7k wgdt A
AR vlgoR FHAL oA, A B8 A
EOAHWTP) W £

o
7
o
T
y)

A%g
=

A9 & 245 (stated preference

B4 Az g&y

ERAEAAE Al
oF Al
37 ALsh). oduk 2g3bo] 3)ukg

Table 2

LRSS
o] & WHda}7] 184 Table 29F 2o

BANE §

-

50km 7]59 EAIA
80 km o|Afe] T2 2 TE3l] 7}EAE
bl g 7k

[

fex]
==
=

T 7hsdel

73

==
A

&l

method) S w702 &= Bristow V9 AFARE FX 1.0 o] Ay tiE SHEARHHGV)S 9.84) ©]
% g A 3 AL sl Qo) £gls) ol
wg, AAele vge A dHoew Qg as o] S8k HlE] AiAo® v Wo] WA Ao
EE BAG E N9 A @ wstsh omulg
S A 3o it ayE FEEE bl el 2Rglel o Table 2 Weighting factors for noise for different vehicle
g @3} vSLolu VOLY S Sel AHd et agla types
Abslel] digk g dWos gk A 7HAHE Urban Other roads
ﬂ]— Z_]l_%} E"ﬂ Oﬂ i,g.%_ %‘é’] _/Jv\_/\] H]%QE’ VOLY (50 km/h) (80 km/h or hlgher)
o) %% A8} Road
- - - P 1.0 1.0
7Hd Bl&3 A7etsl vlgS FAket Table 1 asmeneer et
o) 2 wEATE O¥ BY A 2pAH o = 0
N, %, BELS(RE, AT) Ao g g od L2 L
A7k b o714, iRl g Quele gyl oo B2 2
- - - * . .
R 20 wEE dAelA dBY Az sy Y L3 L2
S A7 ulgst A9 v S qE gejmz, B 8 33
WEWE 25989 R G F PG s|ie] w  HOVE IS 98 >0
= .717_%_/1\_%9] %E}%ﬂ_ﬂ ?:v} _)': 9}]\].4_ HGV 7.5t-161 13.2 4.2
W &g el FARge A w0 108 4 i
of gahs WEFE A% FHEAC oA, wg 1OV 2 166 >
e Folnugoz e oF Sof, maw Rl
5 A9, AF R2E FPst AUz Eeap  wsensd b :
Lo EAN WS 2GS Uk Fgxjoy _Freieht inain !
* Light commercial vehicle
** Heavy goods vehicle
Table 1 Environmental price of traffic noise for the EU28
(unit: €2016/dB/person/year)
Road Rail
Lgen(dB(A))
Annoyance Health Total Annoyance Health Total
50-54 14 3 17 14 3 17
55-59 28 3 31 28 4 32
60-64 28 6 34 28 6 34
65-69 54 9 63 54 9 63
70-74 54 13 67 54 13 67
> 175 54 18 72 54 18 72
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Table3 Total and average noise costs for land-
based modes for the EU28

Transport mode ngtz Average costs
Passenger transport billion € €/;)cker1r11t (i,c]f:rl]t
Passenger car 26.2 0.6 0.9
Petrol 13.8 0.5 0.8
Diesel 12.4 0.6 0.9
Motorcycle 14.8 9.0 9.4
Bus 0.8 0.4 8.0
Coach 0.9 0.2 4.7
Total passenger road 42.6
High speed passenger train 0.4 0.3 97
Passenger train electric 2.6% 0.8 106
Passenger trail diesel 0.9 1.4 81
Total passenger rail 39
Total passenger transport 46.5
Freight transport billion € %}ngt s;c]f;t
LCV 5.4 1.6 1.1
HGV 35t-7.5¢t 1.0 1.2 4.0
HGV 7.5t-16t 1.8 0.8 5.7
HGV 16t-32t 3.0 0.4 6.5
HGV > 32t 3.2 0.4 7.2
Total freight road 14.5
Freight train electric 2.1 0.6 359
Freight train diesel 0.4 0.4 201
Total freight rail 2.4
Total freight transport 17.1
Total road, rail 63.6

Hhed el wMe] F5F9f BAGlol, o7 EXK(passenger
train)9} 3= DAl(freight train)@ &3t} =29}
HR7EA R Rk A7 Axe] Ag VAR VL

, = =2
S G F 9o, 48] B 4% VA E A8

mpreto 2 ZF wEehd Ae Fdle FE]
45 WEAA o E 59, Table 3% 2] pkm, tkm,
vkm & A7F FAAYR A Tt 25y
o] Fr g e o ook

©]7]A, pkm, tkm, vkmv T2 & YERE
47 aejzn, 27t 3 AFES 1 km o53 Ag,

1E& 1km o538 A, AF 1dE 1km o|&¢

AdE et

3.4 23Hdl 2| BHAH 2|FH|E

o
[
dlo
&
N
rlo
N
M
=
off
&
a0
Ho
2

A A g T
or, 9 wEHFolu P (shE) A £4E, ¢
£5 5 2S9TAA WA e AT A
B0l G vt F, wWiBLaE FF o9 vE =
o] Fdatthd, WA LSS LELS) Tl F
STE WEF T ToE Q3 ASUolA A
o] oAt ete Ay FAMNE FTHES B
Zlolt}, oo} e 55 wkedsly] fs) miE e
TS W% sl e} AS(dense) 2 YU E(thin) =
TFEe ole W AT ALErE R Ly T
T e AS AAR

]9, g 3T 24413 T A A Al we) o
F A=t g2 &, 59 7Y AeolgE FE
FA 9 s FHsloF st ot Ha7k o & A
o7 RIEI 9} o] W] 8 A LA
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Table 4 Marginal noise costs for road transport

(unit: €-cent(2016)/pkm, tkm or vkm)

Table S Marginal noise costs for rail transport

(unit: €-cent(2016)/pkm and tkm)

Time of | Traffic

dhe day | situation Urban | Suburban | Rural

Road

Traffic | Metro
situation | politan

Time of

fie d Urban | Rural

Rail

Passenger transport(€-cent/pkm)

Passenger transport(€-cent/pkm)

Dense 0.5 0.03 0.004

Day -
P Thin 1.1 0.07 0.009
assenger car
& , Dense | 0.9 | 005 |0.007
Night :
Thin 2.1 0.13 0.015
Dense 7.4 0.4 0.06
Day -
Thin 18.0 1.2 0.14
Motorcycle
X Dense | 13.5 0.8 0.11
Night -
Thin 32.7 2.1 0.24
Dense 0.5 0.03 0.004
Day -
Thin 1.3 0.08 0.010
Bus
. Dense 1.0 0.05 0.008
Night :
Thin 24 0.15 0.018
Dense 0.3 0.02 0.002
Day -
Thin 0.7 0.04 0.005
Coach
X Dense 0.5 0.03 0.004
Night

Thin 1.2 0.08 0.009

Light commercial vehicles(€-cent/vkm)

Dense 1.7 0.1 0.01
Day -
Thin 4.1 0.3 0.03
LCV
X Dense 3.0 0.2 0.03
Night

Thin 7.4 0.5 0.06

Freight transport(€-cent/tkm)

Dense 0.7 0.04 0.01

Day -
Thin 1.6 0.11 0.01
HGV average
. Dense 1.2 0.07 0.01
Night -
Thin 3.0 0.19 0.02
Dense 1.5 0.08 0.01
Day -
Thin 3.6 0.23 0.03
HGV 3.5t-7.5¢t
X Dense 2.7 0.15 0.02
Night -
Thin 6.5 0.42 0.05
Dense 0.7 0.04 0.01
Day -
Thin 1.8 0.11 0.01
HGV 7.5¢t-16t
. Dense 1.3 0.07 0.01
Night -
Thin 3.2 0.21 0.02
Dense 0.6 0.03 0.00
Day -
Thin 1.3 0.09 0.01
HGV 16t-32t
. Dense 1.0 0.06 0.01
Night -
Thin 2.4 0.16 0.02
Dense 0.6 0.03 0.00
Day -
Thin 1.4 0.09 0.01
HGV > 32t
X Dense 1.1 0.06 0.01
Night

Thin 2.6 0.17 0.02
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Day Dense 0.13 0.07 0.01
H]gh speed Thin 0.21 0.12 0.02
train Night Dense 0.23 0.13 0.02
Thin 0.38 0.21 0.03

Dense 0.45 0.20 0.03
Conventional | Day Thin | 074 | 0.33 | 0.05
bt Night | Dense | 082 [1036 | 005
Thin 1.35 0.59 0.09

Freight transport(€-cent/tkm)

Dense 0.13 0.05 0.01
Thin 0.17 0.08 | 0.01
Dense 0.24 0.09 0.01
Thin 0.39 0.15 | 0.02

Day

Freight train

Night

ARE T3 ot RG-St

How L 9 Ao gk A5 A
QEHEL 2011  CE/ANFRAS/ISIM®9F 2004
INFRAS/IWW Dol A 2] &AH|-& Alak o] A
3}, Table4 % Table 59 7t}

N
m
(@]
Ak
0zt
R
10
H
=
2
00
0F
r2

03

Y
=
=2
>
=
of
B~
dlo
=
ol
T
o,
I
=
oo
2
< ¥
2
=

% oo
b

Ol

)
=
ofo
tlo

%,

N

o,
off
of
ol
e
24
>
TN
~
=,

o,

=

=
ofo

"

rlr

b
)
=
o
i=
T
Bl
off dlo
B
dlo &
o %
o

T fo

rir
~
>
incs
1o
)
>
ox
o,
N
T
£l
lo
&
2
12
2
o

op
o ot
>
MmO bR o
¥ T o orlr ob Jm

2 o
Ir

Rl

of

2 o

2

EL
N
i
B
lo
l

Ni
SIY)
> L
o,

2 oXx
B=)
o
)
rd
o
il
N
N
B
k1
o

[
[o
fr ot (2 oo -
o
I3 o 2 r

,
al
%
T
N
o
M o

o 2
Ol

[y

jﬁ =

ulf

2

oo

[0

Ir

o

o

H 2
o
re

4

>

Al

lf

rd

A

A ethd ApdAew BC
(value transfer approach)=
) 24sel B3k A

ﬂ‘l
2,
2 O,
T
.
Py
2
N
=
olf
ol
o
=

il
N
X
o
o
ok

o

o

:Cui_",
o
Ac)
1o
it
o
A



Kwang Kyu Kang et al.; Assessment of the External Cost (Damage Cost) of Traffic Noise

Table 6 Environmental price of traffic noise for Korea

(unit: ¥/dB/person/year)

Lden Road Rail
dB(A) Annoyance Health Total Annoyance Health Total
50-54 18 753 4019 22772 18 753 4019 22772
55-59 37507 4019 41525 37507 5358 42 865
60-64 37507 8037 45 544 37507 8037 45 544
65-69 72 335 12 056 84 390 72 335 12 056 84 390
70-74 72 335 17414 89 748 72 335 17414 89 748
> 75 72 335 24112 96 446 72 335 24112 96 446
el 4 gk (World Bank)"W7]5 0.2 7}7F $42 251, $41504E
oANN, FE olshe e 1} AnE 47 Agsgon, wrrd WE A% B EC 9
Moz olshe WD vetae Ba ¥HHA FuIAO Akl w082 H§HA
oolrE A oldske WHoR dEE £ HFHom 20204 /IF ) WELS T8l 9
ek AAe] A4 Ago] weata Tyl @ Rulg AWE 20199% EC AFRIAOE 54
83NN frelsiths Aol olvk FA B & X5 sHHeld Wi B8 ] Asae 8% 2
T7H ol Brh fA AiEe] Aad 4 vk & 3} Table 63 Zrh
o] 9l wkdoel FES AR 9 A7, i 7]E Table 69 93P T WELS v|ae] 93H]E
of AF-AA o] AA|Eofof gt FAZE Arh urol= thea 7o EAS spxar 9ok
olsh & olf U3} ECY ATRIAVINE ), A% fo] woldfS AU vl 1%
e Ol Y FellME ASEAZAR S 7 g g BF Frkely] wjie] ojRug Aues
2] % (unit value transfer under income adjustments)  Z7}&t}.
= AFHoR Fgeglon], B A9 4= o B4, B2 AE 5 2573 #Aglel, 1749
e Amshn gk s ulgETkE A7k ulgol Az 4 ol ol
o] F=itel|A= A7) EC d-RaIA e F X E )
Fog, A5XAZRAN 99 JHAold WS F9

WTPw = WTPy(hew/ Ine)® 3)

o714, WTPy & ECO &5H]& FAA|oH, =
TFulE X457t vk 1919 GDP(PPP-adjusted per
capita GDP), e= WTP2S| 45 ©EAdolr, a3}
KR, ECE 717} -2vetel ECE et
W, WTPE © w=E 333 3494 A4

201691 71471 ECS] Hu]4 9 gHAH]E 43
2, o]AE 20209 = A4 7)Eo R Fatsly
A 2016 ~20208d 28 HAE Y 13029
gkt 3L Y LkeE 20209 AALE

Els

—

2%) elel Bitoly

E
Table 79 9)3h 4 wEEre] 45, 2258

o) o)l g ve e 540 9luk,
AR, & AFEE 1km o5 (pkm)T o H]g R}

2 1902 1km 05 (vkm)d w] v]-go] ¢ ¥omn
71 ztel= HEAFETE 9 A alErde] F

]
7F ol gstaA ek Amol ¥ A7) wiil
al
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Table 7 Average noise costs for land-based modes

Table 8 Marginal noise costs for road transport for
Korea

Time of| Traffic

Rocd the day | situation

Urban | Suburban | Rural

Passenger transport(¥/pkm)

Dense | 6.70 0.40 0.05

Day -
Passenger Thin 14.73 0.94 0.12
car ) Dense | 12.06 0.67 0.09

Night -
Thin 28.13 1.74 0.20
Dense | 99.13 5.36 0.80

Day ;
Thin | 241.12 16.07 1.88

Motorcycle

. Dense | 180.84 10.72 1.47

Night -
Thin | 438.03 28.13 3.21
Dense 6.70 0.40 0.05

Day ;
Thin 17.41 1.07 0.13

Bus
. Dense | 13.40 0.67 0.11
Night

Thin 32.15 2.01 0.24
Dense 4.02 0.27 0.03

Day -
Thin 9.38 0.54 0.07

Coach
) Dense | 6.70 0.40 0.05
Night

Thin 16.07 1.07 0.12

Light-commercial vehicles(¥/vkm)

Dense | 22.77 1.34 0.13

Day
Thin | 54.92 4.02 0.40

LCV
Dense | 40.19 2.68 0.40

Night
Thin | 99.13 6.70 0.80

for Korea
Transport mode Average costs

Passenger transport W/pkm W/vkm
Passenger car 8.04 12.06
Petrol 6.70 10.72
Diesel 8.04 12.06
Motorcycle 120 125
Bus 5.36 107
Coach 2.68 62.96
High speed passenger train 4.02 1299
Passenger train electric 10.72 1419
Passenger train diesel 18.75 1085
Freight transport W/pkm W/vkm
LCV 21.43 14.73
HGV 3.5t-7.5¢ 16.07 53.58
HGV 75¢t-16t 10.72 76.35
HGV 16t-32t 5.36 87.07
HGV > 32t 5.36 96.45
Freight train electric 8.04 4808
Freight train diesel 5.36 2692
w22 FAHAT ol 1Ll 291 o=, <
A5 oiH] e % EH@ o2 Y A7) wEoltt o]9,

JEAE A WEFHE B GE Y 71
o= 4-‘3J/pkm~20%/pkmﬁi FALY, wsedd
alol= AA g} v Yo R AE(vkm) 7]SFoR
o= u% v}bﬂ Hu| 4L A4 129vkm(5&
2P Welold o) 4808 Y /vkm(A 7] BE71ZHE 1
FouE A4} s 2 Aow FHH,

(2) WEig v AR

Sl aEds dele] FA|eRH Gl el =
Ht o Fug FA AT Yo shx ol HstH
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Freight transport(¥/tkm)

Dense 9.38 0.54 0.13
Day

HGV Thin | 2143 | 147 0.13

average . Dense | 16.07 0.94 0.13
Night -
Thin | 40.19 2.55 0.27
Dense | 20.09 1.07 0.13
Day

HGV 3.5 Thin | 48.22 3.08 0.40

t-7.5t . Dense | 36.17 2.01 0.27
Night -
Thin | 87.07 5.63 0.67
Dense 9.38 0.54 0.13
Day

HGV Thin | 24.11 | 147 0.13

75161 . Dense | 17.41 0.94 0.13
Night -
Thin | 42.86 2.81 0.27
Dense 8.04 0.40 0.00
Day

HGV Thin 17.41 1.21 0.13

16t-32t . Dense | 13.40 0.80 0.13
Night -
Thin | 32.15 2.14 0.27
Dense 8.04 0.40 0.00
Day -
HGV > Thin 18.75 1.21 0.13
32t ) Dense | 14.73 0.80 0.13
Night

Thin | 34.83 2.28 0.27
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Table 9 Marginal noise costs for rail transport for

Table 10 External noise costs by traffic modes in

Korea Korea(in case of road 58 dB(A), rail 60 dB(A))
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a;
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Conventional Thin 9.91 442 | 0.67
assenger
p traing . Dense 10.98 482 | 0.67 Noise costs per Annoyance 181284 187 535
€ Thin 18.08 7.90 | 1.21 person/month Health 19 425 40 185
- (¥/p/month)
Freight transport(¥/tkm) Total 200 704 227720
b Dense 1.74 0.67 | 0.13
ay
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Freight train %LH D5 A _L]o ‘/] ‘(2]—" ]O J%HL‘ i, ZF_—]_
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18
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ABSTRACT

Pipe systems in industries function similar to blood vessels in the human body. Pipe vibration is

a natural phenomenon caused by external motors and fluid flow in the pipe. However, any un-

favorable factors, such as in-wall collision by loose parts or unusual fluid flow, can significantly af-

fect the vibration, which results in abnormal vibration patterns when compared to those during regu-

lar operation. For this reason, pipe vibration frequency is one of the important parameters to monitor

in structural health monitoring. Therefore, a monitoring system that measures the vibration frequency

of each pipe area helps to detect these anomalies early. In this study, a multi-kernel neural network

was applied to visualize the vibration frequency of pipe areas using a multi-kernel neural network,

by analyzing the characteristics of pixel-wise color variations in video data. The results showed that

the vibration areas can be visualized using the color that corresponds to the frequency. The proposed

model can be utilized for anomaly detection based on pipe vibration monitoring.
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Fig. 3 Process to get normalized relative color variation

Table 1 Data counts in train, validation, and test
datasets

Type Number of sequence for each frequency (Ratio)

Train 217 000 (70 %)
Validation 46 500 (15 %)
Test 46 500 (15 %)
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ABSTRACT

A method to overcome the weakness of low-order eigenvalues not being extracted when the num-

ber of nodes is increased in the original NDIF method used in the eigenvalue analysis of arbitrarily

shaped membranes has been proposed in a recent study. However, there is still the problem that the

determinant curve of the system matrix that produces the eigenvalues has a discontinuity. In this

study, an effective method to solve this discontinuity problem was proposed, and the validity and ac-

curacy of the proposed method were confirmed through various example verifications. In the ver-

ification examples, the eigenvalues obtained from the proposed method were compared to those ob-
tained from the original NDIF method, exact solution, and finite element method (ANSYS).
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Table 1 Eigenvalues of the rectangular membrane by
the original NDIF method, the proposed
method, the exact solution, and FEM
(ANSYS) (parenthesized values denote errors
(%) with respect to the values by the exact

solution)
Original Proposed Exact FEM
NDIF method method solution (ANSYS)
(32 nodes) (32 nodes) (289 nodes)
S - 4.363 (0.00) | 4.363 | 4.370 (0.16)
S, - 6.293 (0.00) | 6.293 | 6.324 (0.49)
S - 7456 (0.00) | 7.456 | 7.500 (0.58)
S4|  8.595 (0.00) 8.595 (0.00) | 8.595 | 8.701 (1.24)
Ss|  8.727 (0.00) 8.727 (0.00) | 8.727 | 8.783 (0.64)
Se| 10.508 (0.00) | 10.508 (0.00) | 10.508 |10.623 (1.10)
S7| 10.794 (0.00) | 10.794 (0.00) | 10.794 | 10.943 (1.38)
Ss| 11.038 (0.00) | 11.038 (0.00) | 11.038 | 11.297 (2.35)

D
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Fig. 11 Arbitrarily shaped membrane discretized with
32 boundary nodes, which consists of a half
circle of unit radius and two edges of

length \/5
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Table 2 Eigenvalues of the arbitrarily shaped mem-
brane by the original NDIF method, the
proposed method, and FEM (ANSYS)
(parenthesized values denote errors (%) with
respect to the values by FEM)

Original Proposed FEM
NDIF method method (ANSYS)
(32 nodes) (32 nodes) (1614 nodes)

S, - 2.71 (0.00) 271

S, - 423 (0.00) 423

S - 4.36 (0.00) 436

S4 5.57 (0.00) 5.57 (0.00) 5.57

Ss 5.93 (0.00) 5.93 (0.00) 5.93

Se|  6.12 (0.00) 6.12 (0.00) 6.12

S; | 7.01 (0.00) 7.01 (0.00) 7.01

Sg | 7.19 (0.00) 7.19 (0.00) 7.19

A0S AR, 1394 A3 AFAES FEHA

L, 48 ILFAE(S~Sp) o] FEHS U

T ek FEE o5 AfFAES Table29] 5+ WA

doll 2=l Fauw, =29 7t 12, 16, 20,

24702 AL A9Eelv 1~8WA IFAE] BT

TaHE ol AN A Blet 4 gl

throz, o Aol A /R 4 (1S AH-sto]

WHA A4S I8EW, Fig 133 Zo] Fejxith

W Ao st 1~ SHWH LA E(S1~Ss) 0]

Agle] AeAorn FEHNOH, olF AFAES



Sang Wook Kang ; Improvement of Eigenvalue Extraction Method in the NDIF method for Free Vibration Analysis of Arbitrarily...

70

30

-10

arithm value of det(SM)

jat

-50

Lo!

-90

2 3 4 5 6 7
Frequency parameter

Fig. 13 Determinant curve for the arbitrarily shaped
membrane obtained by the proposed method

o

Table 29| Al HA| ol A= Ae}. 4, o] G
2 7ML §iA 7] wEell, Al

2

e AES ERisky] 918 FEM &4 Ax
2 o]gatux} 3t} FEM a4 Axte] AUES
gk =ol7] S8, w29 75 A3 FTHIAA 2
2 ghol FHEES S}GITh Table29] Wl WA &
o AAE THHEC] 1614709 B -=E ALL3)
Al FHAIX FEM 314 afrx 5ot o5 IfAE
SEF ARt AQME Wy ©

o <3
AFAE] QA flo] AEe] A AS T
9

ARE aidsty] A3 ek ol AolA ARt
siiont, s WEo] EdHAHS T A
Aol AT o] AFellM= ol E9EA A
g AT = Weke Ao Ao,
Tt oAl AsS Eal Ak el v at 4
ol 4

Bl olg g A7 £BD gl

o] A7 sl wulshEdTH] X THA.
References

(1) Kang, S. W., Lee, J. M. and Kang, Y. J., 1999,
Vibration Analysis of Arbitrarily Shaped Membrane
Using Non-dimensional Dynamics Influence Function,
Journal of Sound and Vibration, Vol. 221, No. 1, pp.
117~132.

(2) Kang, S. W. and Lee, J. M., 2000, Application of
Free Vibration Analysis of Membranes Using the
Non-dimensional Dynamics Influence Function, Journal
of Sound and Vibration, Vol. 234, No. 3, pp. 455~470.

(3) Kang, S. W., 2002, Free Vibration Analysis of
Arbitrarily Shaped Plates

Condition Using Non-Dimensional Dynamic Influence

with a Mixed Boundary

Functions, Journal of Sound and Vibration, Vol. 256,
No. 3, pp. 533~549.

(4) Kang, S. W., Kim, I. S. and Lee, J. M., 2008,
Free Vibration Analysis of Arbitrarily Shaped Plates
Edges Using NDIF
Method, Journal of Vibration and Acoustics, Vol. 130,
No. 4, 041010.

(5) Kang, S. W., 2015, Efficient Meshless Method for
Analysis of Clamped Plates,
of the Korea Society for Noise and
Vibration Engineering, Vol. 25, No. 10, pp. 653~659.

(6) Kang, S. W., 2017, New Formulation of NDIF
Method for Highly Accurate Eigenvalue Analysis of
Arbitrarily Shaped Plates, Transactions of the Korea

with Smoothly Varying Free

Accurate  Eigenvalue

Transactions

Society for Noise and Vibration Engineering, Vol. 27,
No. 5, pp. 622~628.

(7) Kang, S. W., 2018, Efficient Meshless Method for
Eigenvalue Analysis of Plates with Clamped and Simply
Supported Boundary Conditions, Transactions of the
Korea Society for Noise and Vibration Engineering, Vol.
28, No. 1, pp. 118~124.

(8) Bathe, K., 1982, Finite Element Procedures in
Engineering Analysis, Prentice-Hall, New Jersey.

(9) Brebbia, C. A., Telles, J. C. F. and Wrobel, L.

Trans. Korean Soc. Noise Vib. Eng., 32(1) : 97~104, 2022 | 103



Sang Wook Kang ; Improvement of Eigenvalue Extraction Method in the NDIF method for Free Vibration Analysis of Arbitrarily...

C., 1984, Boundary Element Techniques, Springer-Verlag,
New York.

(10) Kang, S. W., 2020, Lower-order and Higher-or-
of Arbitrarily  Shaped
Membranes Using Non-dimensional Dynamic Influence

der Figenmode Analyses
Function Method, Transactions of the Korea Society of
Mechanical Engineers, A, Vol. 44, No. 12, pp. 971~977.

(11) Kang, S. W, 2022, Efficient Higher-order
Eigenvalue Analysis of Arbitrarily Shaped Membranes
Using NDIF Method, Transactions of the Korea Society
of Mechanical Engineers, Vol. 46, No. 1, pp. 57~63.

(12) Meirovitch, L., 1967, Analytical Methods in
Vibrations, Macmillan Publishing, New York.

(13) Blevins, R. D., 1979, Formulas for Natural
Frequency and Mode Shape, p. 260, Van Nostrand
Reinhold, New York.

104 | Trans. Korean Soc. Noise Vib. Eng., 32(1) : 97~104, 2022

Sang Wook Kang received a B.S,,
M.S. and Ph.D. degree in Dept. of
Mechanical Design Engineering from
Seoul National University in 1992,
1994 and 1999, respectively. He is
currently working in  Hansung

University as a professor of the me-
chanical system engineering. His research interests in-
clude the development of NDIF method for free vi-
bration analysis of membrane, acoustic cavities, and

plates with general shapes.



Transactions of the Korean Society for Noise and Vibration Engineering

Information for Authors/=22 1 ZTeZt

)

@

©)

Q)

Q)

©)

Q)

®

Papers should contain new results of original research and academic contribution to noise and vibration en-
gineering, which hasn't been submitted or published in any other journals.

el Wee B Al T e BEHA G2 Aow ATty dEste] 53 o
TRA7F e Aow Jtk

Authors who want to submit the paper should be the member of the Korean Society of Noise and Vibration

HEH

Lo

Engineering. However, exceptional case can be made by the society.

g d1E Fastax e Ae AT sds dRow vk o 2 33l <A
g A= delz g

The manuscript should be written in Korean but English can be accepted.

wR4e] Qs Folg AHow sht Aol wet Joiz & 4 Atk

The acceptance date is the date on that the society office receives the paper. The paper can be cancelled if the
revised paper hasn't been returned to the office within one month after the paper was sent to authors for
revision.

Aae] HedL 2 sglolA g dr vk & W&o A BE 5o &gt darh 2 shEelA
HES FRAE R odldl FEHA e dele FHAh F 5 vk

Authors are responsible for the content of the paper. The copyright of all papers submitted to the journal is
transferred to the Korean Society of Noise and Vibration Engineering and authors should submit the consent
form(statement of copyright transfer). And it must comply with the code of ethics, research ethics and commit-

tee regulations.

danfge] AP AE A, AEE B =2 AAGEEM AEs T8 Ads duaex
TR FEFe oot &Y, drEe % A 29 e Fstelof 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 Atz e, Azpe] Aol stulql A9
7o gt

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

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

wrgare] Axls = AN gl w2 e) = dn] 2 A HE gE-soF gtk

rlo

P AT B AT ol

o

£l

Trans. Korean Soc. Noise Vib. Eng., 32(1), 2022 | 105



Transactions of the Korean Society for Noise and Vibration Engineering

Guide for Authors/==81 AELH

(1) 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.
wrdis A 4 Abelzm 7] 83 =il AN R E)el o] hwp e
MS-word2 2HgdataL, 8t3] Foo]A] = Far At A A&7

(2) 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 Folz el AL YHow a, o] EFo] e A4S ekl Lolz Wr|E
& glom, slgo] Erle ARl mer)

(3) 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 () F871EE0l(key word) (4) 5 (5)
71349 (6) 2 () B2 8) 2 9) FLEH (1) = 5

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

o] AES IHESHA A S GEAES WrlEth ARHE S o WYIgth

(5) 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

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

FAE ofgu]o} 2AbE ARESHH, £ @9l HEE SI 99lE ARESith

(7) 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 add A s skl oAol o8 AFslshH, 1 AlEI &S Fole FU1F
S 9Fow Fr)

(8) Use the following formats for journal articles and books as References.
FaEdle] S A7IREA Y] A9 AR, Wk, AlE, A, A5
shal, daie] A= AR, B3R, AT, dE S3AbE, AR
&b, 1 ARE 2R I8WE Fom vt e 9#oR HE w9
Dl o2 daigtlEestsle 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.

(9) References should be cited as follows.
BRI AnFd A8 thg} o Ft.
(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

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

author including address, phone number, fax number and email address.
AT BRI =EARE ARG, A A R 24 s, AHEAL B FA%
<A1 A 2> = Corresponding Author)®] 4~ 2 ASPHS(FAX. X3, E-mail 745 23] 714 s

(11) The final manuscript accepted for publication should be submitted to the editor office through the society web
site.
AL 5 HE AYE =Edas o3 FlolAEE A 2 S Fall 83 ARl AlEgith

106 | Trans. Korean Soc. Noise Vib. Eng., 32(1), 2022



Title of the manuscript | =2 A S .

—

o o o

O

O

O Ooogoe

oOooe

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} 52 310/} /FAJE 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 =FAxw JFeyo 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 gt Al i AYdaieETt

Trans. Korean Soc. Noise Vib. Eng., 32(1), 2022 | 107



Transactions of the Korean Society for Noise and Vibration Engineering

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= Zeolo| 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 A&, AT 71
that he/she has not granted or assigned any rights in the article to any other 2 -8-8of ¥k ‘7‘14 2 Ve Hog EE) :"14

person or entity, that the article is copyrightable, and that it does not infringe (2) A2} A AL U = Jﬂ%% St WA 2 ARgEAY Axfe] F A,
upon any copyright, trade mark, patent or statutory right. s, AN 9 9 o AqHaLx O] 24, A Ao njgeld Fal
(2) Authors may reproduce the manuscript for course teaching or private pur-  7JQ1# Q1 HA o= /\}% 3171 9Ig HAE EA 2 QIAE T A

pose like author’s career, research reports or unprofitable advertisement. (3) AR} i@ % 713 B gA, AHIE A skal T ARde] =itel] i
(3) To post a copy of the manuscript as accepted for publication after peer re- ~ Al®l WA, A=}e] 791 WEB SITES] ¥=t9] #E & UF-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 Az o] V)%, ARl 3 %
(4) To use a copy of the manuscript for materials of the presentation of re- F4F 52 ¢ Y’L‘H AZE fl8te] =] AN 52 %]n% ARgEE g
search, workshop, author’s lecture or book writing.

2. 2 YAof offt MKA A ol MAP| 7IK|= A2 E HABP| st =A
2. The condition for the author’s right () 9ol sjghe ZHow =i AN F& drs *l—%‘% 7390l =

o1 1 -
(1) Using a copy of the manuscript for permitted purpose, it must be cited A #ZHo] *}t]'t” ol Dl"ﬁ"\%{ &S < oF gt}
that copyright belongs to The Korean Society for Noise and Vibration (2) s AEslel] flske] el vk dEE 03\’4”'1*]01] Frg 5
Engineering. L& (D)o 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% & 101(&——301] 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

108 | Trans. Korean Soc. Noise Vib. Eng., 32(1), 2022



Korean Society for Noise and Vibration Engineering
Research Ethics and Ethics Committee Regulations

SRAgEESeE
dresl o 2l9iHs 2 N

M

@

©)

Q)

(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.

(B4) B 4L BRASWETASOI “st3 ek drhel felQgel Wk ssjelAe] ER BE
SHERE AL ATE) T, APLL LRAN A G AN AT 7oA
(18} “s1 987} @) P43} Lol ek AFS FRIL BHow Frk

(Application Area of Code Ethics) (D The code applies to the overall academic activities including all academic

dot ot

journals, academic conference, symposiums, workshop, forums, etc. published and held by the Society. @ The
code applies to all authors, reviewers, Editorial Board Members(hereinafter referred to as “EBM”, and
hands-on-workers in the service bureau related with the above academic activities. 3 Other items not set forth
above may comply with this article, each level of regulations of Ministry of Education and other related

institutions.

&t A8 e O & e

ot

o gt wsks WE g U Ses), AEAY, 924, £Y 5
SeaE Aol HEAT @ L P 9 SRET BA AR, A9, AR, AFF TR
A 5 A8k @ 71ek floll Aol AA &2 W= wSH T WA 78] S £/ 5 stk
(Honesty of Author) (D The author shall be honest in research carried out by an individual. Here, honesty refers

to honesty in overall research processes including derivation of ideas, designing experiments, analyses of experi-
ments and results, research fund, publishing research results, and fair compensation to research participants. @
The author shall consider plagiarism, fraud, manipulation and falsification during research as serious criminal ac-
tivities, and endeavor to prevent these misconducts. (3 The author shall announce and properly respond in case
of contradiction or the possibility of contradiction of benefits of one’s own and others or other institutions.
AR AA4) O ARFE A Faske A7l ol gAstelok @k oi71M AH e ofelrole]
=2, 499 9T 94, AU Aol £, A0 A0 G2 B 97 YA 92 31
WY 5 AT Awe] B3 AL T @ A AT QoM B, AP, 23, A% %
Z o5 AR HHYH R FskaL, o] Fge] A OM B S detefof gtk @ A=

2] olelat Bljl = Bl 7] 1"401 G, B ThsAol e A ole wkstal A
3] th-s-skofof

(Authorship) It is recommended for every author including the first and corresponding author that authorship be

LN R o

based on the following 4 criteria : 1. Substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work; AND 2. Drafting the work or revising it critically
for important intellectual content; AND 3. Final approval of the version to be published; AND 4. Agreement to
be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any

part of the work are appropriately investigated and resolved.

(Aol Ay w='e] A7} w7] YEiAE of#l 479 V)

HN
m

2 WE FEfolo} k. o] N|FE ANAL,
o) 3, A7, wlolEe] 53} w4, 8o

WAAAE Z38F BE AAE gtor sit) 1 AT =8 S|
R 1A A 2 ] SR I ) £ 88 FEHO M A, ATt
E9o] B A, 4. =E S GIYI QUel ofFE lFo] U AF g Aol FF 2
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(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.
(1439 14 ‘%1 A O fdsls A9 183 AL 11, 919 5o AETh @ A9 % Sl
2= oAtslell A A&t 3] dWEth @ A9 B ] 7= 2dew a dAdE 5 Qv @
ALE2 L3S thagstar shale] &ejol #ek gF-E Sk
(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 improve-
ment and promotion of research ethics.
G939 71%) AP thee] vEoR FEICL I A8 FY 2L T2, 2 A7 PP g
WA, 30 AT e Aol 3o, 4 ARl uigk AlAUE 24 R ojAkglel] Avtran 50 7
AT &ge] Th B Sl BE 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. (& 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.
(91493 24 9 od) O A93l= el dad wet 2xst, AX9fd 239 Hew ojddit
@ o249 W& FAYS A AizbelAl TRk 109 oflel] Moz 4w =
gt @ AdslolA = F4a9] AARETE v AuARE HAESAY HaA] oAs AHs HF
JAES 3t @ odd &2 ortgle] Haste] HF ZAAdTE © el desivta AT 4
-, 9 QAR ff9lo] ohd zke] S AT 4 Uk ® U3l AR EEUE H 38>
HENE dFow Fivh
(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. (& Others say the unacceptable range.
(A3 g aele] Wel) @ «“F4r ofgk FHE WA &2 A ERle] Aqigely At 55 <
A g wgshe W98 WAL @ Az ¥ WE @ ERloly ) Auel ATAbE Ane] 24
d, =8k FAE E3h @ «<olT AR & 27 o] Fe] Aol FUF WE&S A= BAE
SR @ <FEEE AR & Aol V]ofeA] 2 AbE ARE e g9E wIth © 71E 82
g 4= gl W= wair)
(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." (2 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
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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. (® The end result regarding
the misconduct should not be released to the public before finalized.
(A7 AR AR % FR) O A7 FEH] WE2 A Eeos]=e ) A (nE
Syl e FlEe gtk @ A7 FAS e ARe Sk wet 3 AuE ARt AW
o= AFstdof gt} Q) HU3s= AwIt ZS?; 5 370 dfell Ao 8-S SHste] ojabslel| ®.aLst
ofof gth. @ oAbs|ol A HF AE U8 109l ABApet FA Yo Al FESL 35| Fo]
A& &3l FAg ® AT F-A ALl "416& HTANE 7] Hell= 2ol giE oAM= e
(10) (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."
(A7 F-A4 a9l tigk A O A5 FAo] BARlE ARl A= 3] A4l wet FHH ] ATE
glste] ool ARNE deete] 7k 4= Stk 1L s EATE ek 813 FgEe] AAFA, 2.5
b eksle] =g Aol FareA, 3. 593k 83 Shathd] dEEA, 4 FAYAR} AT 5
E%M g 5, 5 53] 3dAA vt @ ARA) aolz SRS Sols B9 fdEe] Al wt
FAPAA FE FLL AAE 7L Ak

(11) (Protection of Rights of Examinee) (D The examinee refers to a person who has become the subject of inves-

oo R

tigation for misconduct due to the report or cognition by the Society or related institution, or a person who has
become the subject of investigation by suspecting of taking part in misconduct during the investigation process.
The examinee shall not include testifiers or witness. (2) The Society shall be careful not to violate the dignity
or rights of an examinee during the verification process. Also, until the confirmation of the results, the exam-
inee shall have an equal opportunity for objection or defense, and shall be notified in advance of the related
procedure. 3 The suspicion on misconduct shall not be disclosed to the public until the judgment has been
confirmed. However, this does not include cases where serious risk may be present to public welfare or social
norms. @ The examinee may request for investigation and proceeding procedure as well the processing sched-
ule for misconduct to the Society, and said the Society shall respond sincerely.

@A Aol BE) O @A AR EE 58 D B el elsel A 2Ab b
of ® A w24} 5 FlA] FABS) Jbt @ Aoz o) £ el B A4 W,
2ol Ale] Faelolt F1e ol ZEHA ohldth @ 3l AFAANA F2Ae] et
A7t FgaiA HaEA Frs Folstofof gty wgk Ayt §AEY] o]H7A = o] A7) B WME
o] 7137} e A Tl ok sh, WALAE Al dEFojof stk @) A ALl gk o5 %
A7t Q7] A7 el S s oM oy "ok tivl, o] ] 5 Ak el Foisk A9
Aol AT Ag= AFEA oI @ d2ARRE BB 2ARAEA B2 AL ol el
galell s As a7 ¢ sler, Sl ol gds] Fskelof gt

AV

This regulation shall enter into force on October 24, 2008 (enactment)
B L 2008 109 2425 E Al ST )
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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.
FF2AFTANN ) RE fPe o) WS PPN BFRY 2 GFL FE AL Qskw, S
o] B AAI} HEo] Al 23HEAL LT S 4TS o1tk ofdl] BE 3 ARTtEAY] FS
oA 7L A9, e, A9S A 5 d=E AAsta s Fseith

s

1. Authors should use their own knowledge and technology to improve the quality of life of human.
S Qlfel ahol A WAL Slste] 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.

S ABHES Bolo] AL A S8 £SAEFek} Ag] WAl J)ejsiar 3o Fxe] wsie]
of Gtk e 28REFY ARIEA Aliol] Jus BASA BA ANE o)yl As) w5
ofo} g},

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 3 A 2F a2ja dA ool o] AAstar gAsHA A4l sk, &eld
A oFAlo|| Z=Aalslo]of shr),

4. Authors should not behave against the purpose of the foundation of the society.
92 ohsle] AYmAo] whsha sldshs AMRES shefr ol .

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%l AN <k wH,
Bole] AT 8 AEAHE EFfelok Fhl,

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 Bzl ASH ARG ol gale] FFaAAY PAHG o5& 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 AR s B9 02 SEA Gel ek FHSA FAkslelol g,

(A7 : 2007. 09. 14, A3 : 2007.11.15)
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Research and Publication Ethics| A&k 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. | e EEstse] RE U o] A& PP
AEEAo) Z JFs F= AL dHska, 9] ol 9 A}
Hio] Al Zshial A28 4E AF8] oItk ol mE 39
= AEZFEAY] e &S JHAa E9l, Y, S9e A2
T A& gHstal T4 PF ek

Authorship | XXte| Xt

It is recommended for every author including the first and cor-
responding author that authorship be based on the following 4
criteria : 1. Substantial contributions to the conception or de-
sign of the work; or the acquisition, analysis, or interpretation
of data for the work; AND 2. Drafting the work or revising it
critically for important intellectual content; AND 3. Final ap-
proval of the version to be published; AND 4. Agreement to
be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of
the work are appropriately investigated and resolved. | +=i2] #
A7t 97 A ofdl 4] JEe mF FEfelof Fitk. of
NEe AAAL, AAAARE T} RE AAE gidom sk L
QA =] o, A, dlelEe] 53t 24, slde] AAlR o]
A, 2 me] 2ebe A =Rl Fa lsS daHen
A A, 30 HE Do 3ol gk A 4. =8 ul8e] Fd
I Al Ak ool A A WS Aol Folw A

o

Duplicate Publication of Data | =& 0| 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. | ¥==3<] 8- E} ] FiL
e IREA e ZoR 25xEEshy gste] 5oy 3
A 7FA7E e Ao gt deAStlE et =E el e

w o) B Aol Fal e UEs a9

o

o

Plagiarism | #2

Authors must not have presented portions of another’s work or
data as their own under any circumstances. | EF219] o1} 7%
o] GRS Ao ATy =Rl AAF =olu Azl A E
AE <t Hu, Bl A H I HE EFEtelof gl

Policy on Commercialism | £ 0|5

Manuscripts submitted for consideration for publication in
KSNVE are not to be used as a platform for commercialism
or unjust means. | 7 Aste] 5T ARES o] gte]
AU AL o] 55 FstelAE ofErh

Review | MAt

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.
| =5 2 A7k Akl AES she IS e2A] SHEA g4l
e} FAHA AlAbstelok stk Z1el A B9l HE BE
AFE &3] 7E Ao 5l Agiek

Peer Review| ME7HAL 1Y

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. | ZQ7H([ /1)
P AT =R ol ARt e 43k gAdei Ul
Faag ofd Fuyl wEaued taie dden A5 T
das ARGEA L, dolrhe] wdstl] #A44ES HES
A E7E e = AR 39S MdAgsta, sidagelike A
AZHH 109 ool =i AASILAl AFE 2ol =EAE
ottt oAt T Al gk dnkAl Alake AFEe
Aelatol =8 A4l 3912 elgate] =8 HASID F 29 o]
g wol Az B

= 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. | A 142 AL the)
AHow nHw g dxow Fvh o, A9l vt l&Al
A Ak dfel] et A = Urk

= If it is necessary during review process, authors and re-
viewers can exchange opinions on the intervention of the edit-
ing team. | =% AA} 5 Zdeshd ARl FAHE)E ALt
AR} g wgkek 4= Qv

= 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. | Aol Al H5-H =2
AR 25 o UI(XIF=ES 109 oJuhE B, o] 7]Rte] A
v AAReIelAl 18] 552 dvh AAbelE] § 457 AuESs
MAARE WA Fabd e AAbeldem WA g

= The paper can be cancelled if the revised paper hasn't been
returned to the office within one month after the paper was
sent to authors for revision. | W82 44 B3 Fo] 2749 il
7} AFE e 88 APFselA] ek dREE 11 ould] 3%
HA g Agell= HaT 5 Sk

= If the author of the unaccepted manuscript requires review
again, it cannot be accepted. | HFH o2 AL BIHATE
=] A Azl Al e TE YA Ao Hels 4 glrk

Content and Publication Type | 29

An original article, review article and errata/revision/addendum/
retraction can be accepted as a publication type of this journal.
[ =] &3 o2t YA (Original article, Review article),
9 57/ 4/5=7H A A A 3] (Errata/Revision/Addendum/Retraction) 9} 72
FTH7E o ol gl S FrteteE gl

Fee for Page Charge | AIX{iZ|H|

If the manuscript is accepted for publication, authors of the
paper should provide the paper processing fee(50,000 Won)
and publication fee(General papers : basic 6 pages 100,000
Won, for extra page: 20,000 Won/page, Funding papers : basic
6 pages 150,000 Won, for extra page: 30,000 Won/page, Urgent
papers : basic 6 pages 200,000 Won, for extra page: 40,000
Won/page, Conference papers : free). | 3=E-9ae] AA = =8
Al 3] A wEh 2] =R EmEEE suke) 2 AR EY]
(k= o 7)o 10vkel/Z=dmg 2nkel, dd7H] A4 7] e
15Thel/ZabA e 39hel, et ¢ 71 6 209hl/Z T 4Tk,
st Rt FR)E WHslof stk
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