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Design and Analysis of a Novel MR Damper
with Bilinear Damping Characteristics
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ABSTRACT

In this study, we propose a novel MR damper with bilinear damping characteristics realized

through open-loop control alone. The bilinear damping characteristics are a high damping coefficient

at low stroke speed and a low damping coefficient at high stroke speed. This is possible since the

damping coefficient is drastically changed by the slope breaking point. The proposed MR damper

consists of a main orifice and a bypass orifice, which are activated independently. Unlike conven-

tional MR dampers,

the proposed MR damper retains a specific pole shape in the main orifice.

Therefore, the effective area of the orifice is controllable through the manipulation of the magnetic

field to the main orifice, resulting in control of the damping coefficient. In addition, by controlling

the opening or closing of the bypass orifice, drastic changes in the damping coefficient are realized.

For validation, mathematical modeling of the proposed MR damper is performed considering the pole

shape function and slope breaking point. Subsequently, the damping force controllability with bilinear

damping characteristics is analyzed as a function of magnetic field intensity.
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ABSTRACT

Currently, in propeller performance evaluation, localization and source-strength estimation of pro-

peller cavitation are emphasized. To change this, in the current investigation, a practical estimation

method using a compressive sensing framework with a hydrophone array was established. Since the

signal produced by the propeller cavitation can be regarded as cyclostationary, we use the spectral

kurtosis for the provision of an appropriate frequency band where the minimization problem in CS is

resolved. The proposed scheme is verified through a model-scale test conducted in the large cav-

itation tunnel at Korea Research Institute of Ships and Ocean Engineering. For an incipient case, the

localization of cavitation exhibited fairly good correlation with high-speed images. In addition, con-

sistent increments in the estimated strength were observed with the development of cavitation.
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(a) Model ship of KVLCC2 mounted sensor array in Fig. 4(b) and schematic drawing for test environment
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Fig. 4 Respect to the frequency 0 kHz ~ 120 kHz

Tablel Test conditions and cavitation observed by
high-speed camera

Condition 1 2 3 4

Cavitation
number, o,

7.17 6.81 6.09 5.37

Flow
speed, [m/s]

Propeller
ips. [Hz] 30

T“““e[lb : 2.1 20 18 16
pressure, (bar (c) Condition 3 (d) Condition 4

Observed No Blade Blade tip Fig.5 Cavitation pattern for different test conditions
cavitation cavity tip and sheet (captured using high-speed camera)
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Table2 Operating conditions according to combination
condition and driving condition

Condition Number of selected cavitation events
1 24
2 36
3 48
4 52
336 | Trans. Korean Soc. Noise Vib. Eng., 30(4) : 329~339, 2020

g =4 Agg el AR s HERRL
t}. Fig. 59 &2 Ao & 5 9%, condition 1]
A4z Bd W o] ages i iRjEH ol
A e Sk FAE BT

Fig. 1091 Fig. 9(b)ell =A13H Au]eo] A Apzde]l
g o9 2~ ER Ans Yeplon, AAd A
59| 3= A S(transient signal) SAI} ZolE ¥
st} Fu REls 3333Hz ¥ AN RS
(rectangular window function)E 4-83}%It}. SNR
A Fu4 g9l A Fig. 6 ¥ ok 10dB AE 45
98-S & 4 ], ol U Jehid
nzI}F Aol AfnlElold Agalsel o
7|(masking) "Wi-o.2 HehETh

o

0

Of

Wz d

- X

= 7HA

3.2 FiH|E|o|M %Iil o Zur £3
i AulEolAd A L,
e ~2AEH A2 S o) AAHI 65kHz
g

< Agagla
e y& F39

— All time data
— Selected time data

Sound presuure, [kPa]

0 2 4 6 8 10
time, [s]

(a) All- and selected measured cavitation noise

signal (condition 2)

f WW * Wﬂ‘”w" WWWWMM,Wwmwvwf\\w»v 'u\,w\mww;
“u
i

Sound presuure, [kPa]
(=}

-5
3332 3333

time, [s]
(b) Expansion of Fig.9(a) for individual cavitation

event

3.334 3.335

Fig.9 Example of selected individual cavitation

event



Yong-Hyun Kim et al.; Localization and Source-strength

Estimation of Tip Vortex Cavitation Noise Using Compressive Sensing

170 T - m .

1 uPa)
%3
=]

PSD, [dB/Hz] (reference :

70 . . .
0 20 40 60 80

Frequency, [kHz|

120

Fig. 10 Power spectral density of individual cavitation
of Fig. 9(b)

L

X, [mm]

x, [mm]

L}
IS (kPa-m]
0 10 20

-150 150
y. [mm]

[ <Pam]
10 20

y. [mm]

CETLADS
ST 7R
eSS\ ehe Nizsss

2, [mm]

2, [mm]

. £
=
B NS S,

S SLTIRSH
OSSR
S saainttese %ty

T
2N
i

-150
-150

y. [mm]

(a) Condition 1

y. [mm]

(b) Condition 2

X [mm]
-
X, [mm]

A (kP2 m] TS (kPa'm]
0 125 25 0 35 70

50 150 -150 150
y. [mm] y. [mm]

By’
PR
LIS

iy Zee

<X 7
XSTTH
7%
W%

%
Ea
|
S

ST
“‘."”’é==
=]
e
/M

2, [mm]
2, [mm]

NS

!
R
SN

2
S
R
lll\“s

s 150 -1s0 150
y. [mm] y. [mm]

(c) Condition 3 (d) Condition 4
Fig. 11 The results of localization- and source strength
estimation of individual cavitations for differ-
ent test conditions

0 ® Condition 1
= Condition 2
10 Condition 3
v Condition 4
— mean
= =
,-20
k=)
1)
=
g -30 °
17}
: Y |
2 -40 y n
3 ¥ .
= [ ]
-50 n
]
n
0 [ ] L]
1.6 1.8 2 21

Pressure, [bar]|

Fig. 12 The dB distribution and mean value of the
source-strength of individual cavitations for
different test conditions

A A (10)s 4 Fok digel] s Wk 485t
Fom, F4o)E CVX toolbox'"E AM&38}SIL} o]
b A (10)9] &= Fuet el 0012 A4

el

& A4S, Ao 4AE A 5 QU]

woll LAt =4 7Fsdo] vHEei ofe & kel
gk ALFS WHEESEAL 0.01 o]Eke] eollA] FAA
o thg

3= HY 05% nwte g 2 W) gl
S ARl Eelsldch
AE Auleo]Ad Aol gk AlE Z

=)
ol
e
I
)
f
2 o o
1’}‘1 1 ogi;

32 ok
o
=)

fulgold 289 ZAxE el

>

i
2} B2 AIFig. 5)9F 2

oF HE M= HFE 8| E con-
dition 19] E]Y W} 2ol A condition 29} 72 &
N e Fnlgo) o] BEl S & 5 AT

Fig. 12 718 sfujele]Ad Abdel uigh 374 7
£ dB ©9IE YeRH Adfoth(d, dBY 7Eake

s

LY

Trans. Korean Soc. Noise Vib. Eng., 30(4) : 329~339, 2020 | 337



Yong-Hyun Kim et al.; Localization and Source-strength Estimation of Tip Vortex Cavitation Noise Using Compressive Sensing

o A E o] &) 74 AEe 7 Al
ZAHEE Y2 40dB ~50dB AEQ] AEE 71X
, Bargkel Fol= HE Wl o Al whel, oA
bl A A o] <ko] F7hsltel wet HldEEe &
< Bl wEbA] o] AFdlA AljleeE 7S
3l AHulElo]d 912 % Fre] AFA FA4o| 7hs
Aoz 7o sich

wol oft ok pd & omdt ol

>
Y
i

o
re
rir
o
e
[.i‘
oX,
~
i)
tlo
)
oo
=l
Y
=
=
o

o
2
rO
of
ol

o=
Ho
N
He
o
H

o, A\
ooy

o oX

o

o\

P,L

2

e
N 8
12 KU oo A=

&o(moogh
Ay 0 e

2y

2> o
> o
z )
EE

o
1E o o o

rrﬂﬁ
Al
Ko =
b o
I
= 4
o_ﬂ;w‘
e ol
X Q
i fo

R

==
=2

aNY

= >

I oP

o

(RN

>~

>

M

o

%,

¢

oo _131&{‘.:

2
)

ol
ol

Ho

All

l
o
to

QL

A

o
o

o
od T
AU B

)
ﬁjﬁlo\l_&i

O

&)

rJ

)

i

N

)

2,

M

)

e

£ do
> B

o

e I,

_‘g 1o,
N

w o

o

ot

=

>
=)
&14
>
Y
=
o
o
2o
1o
ol
M1 o
SE
¥
FIN
o

=

N
Y
et

ol
o

e rlr 2

o,
£
offt
o
ofN ofX
N

ofl oo
b

o X,

rE PN
lo

2
o
ofN ok

=

B R [ =
so o B

52 i AN
S oX

]

)

i

ri—‘;

o,

tlo

o

op

>

> :;u?

P

S o

(o3

o —

ol o7
ol

o A

22 oX

39 (o o

e

o

o 2

A 2

o

> I
18

o m

cp, M

1o i
lo,
=
il
oy -
> N
i
BNy

é—‘:‘.ﬂl

re
-
=
2
rlr
i
ol
)
2
o

oy O e %O

ofN

. O

o]Fol 4 7]el, o
(face cavitation)®} 2 t}h
Hol 71 4=
4ol gd4ds o

X
ofN
=2
=
:0{:‘(1

o

2
I

2 = g

-,
S
o2

2

o

o,

ol

ol

¥
412 =

¢
o ol
— -

2
lo o

(
of

o offf A% 2 r T oo o

i

o
s Wy 2

e
%0

N
Ho

r <l
ol
)
O

al
w=3p FAI(PES3020)9] A& ol - glon]
7] A A7 Azte] Argduct

338 | Trans. Korean Soc. Noise Vib. Eng., 30(4) : 329~339, 2020

References

(1) Kim, D., Seong, W., Choo, Y. and Lee, J., 2015,
Localization of Incipient Tip Vortex Cavitation using
Ray based Matched Field Inversion Method, Journal of
Sound and Vibration, Vol. 354, No. 13, pp. 34~46.

(2) Pierce, A. D., 2019, Acoustics: An Introduction to
Its Physical 3rd Ed.,
Springer.

(3) Foeth, E. J. and Bosschers, J., 2016, Localization
and Source-strength Estimation of Propeller Cavitation

Principles and Applications,

Noise Using Hull-mounted Pressure Transducers, 31st
Symposium on  Naval
California, USA.

(4) Donoho, D. L., 2006, Compressed Sensing, IEEE
Transactions on Information Theory, Vol. 52, No. 4, pp.
1289~1306.

(5) Choo, Y. and Seong, W., 2016, Compressive

Spherical Beamforming for Localization of Incipient Tip

Hydrodynamics, = Monterey,

Vortex Cavitation, Journal of the Acoustical Society of
America, Vol. 140 No. 6, pp. 4085~4090.

(6) Antoni, J. and Randall, R. B., 2006, The Spectral
Kurtosis: Application to the Vibratory Surveillance and
Diagnostics of Rotating Machines, Mechanical Systems
and Signal Processing, Vol. 20, No. 2, pp. 308~311.

(7) Donoho, D. L. 2006, Most

Underdetermined Systems of Linear Equations

For Large

the
Minimal 11-norm Solution is also the Sparsest Solution,
Communications on Pure and Applied Mathematics, Vol.
59, No. 6, pp. 797~829.

(8) Chen, S. S., Donoho, D. L. and Saunders, M. A.,
1998, Atomic Decomposition by Basis Pursuit, SIAM
Journal on Scientific Computing, Vol. 20, No. 1, pp.
33~61.

(9) Donoho, D. L., Tsaig, Y., Drori, I. and Starck, J.-L.,
2012, Sparse Solution of Underdetermined Systems of
Matching
Pursuit, TEEE Transactions on Information Theory, Vol.
58, No. 2, pp. 1094~1121.

(10) Grant, M. and Boyd, S., 2018, CVX: Matlab
Software Programming,
http://cvxr.com/cvx/ (accessed January 8, 2020).

(11) Candes, E. J., Romberg, J. and Tao, T. 2006,

Linear Equations by Stagewise Orthogonal

for  Disciplined  Convex



Yong-Hyun Kim et al.; Localization and Source-strength Estimation of Tip Vortex Cavitation Noise Using Compressive Sensing

Robust Uncertainty Principles: Exact Signal Reconstruction
from Highly Incomplete Frequency Information, IEEE
Transactions on Information Theory, Vol. 52, No. 2, pp.
489~509.

(12) Candes, E. J., 2008, The Restricted Isometry
Property and Its Implications for Compressed Sensing,
Comptes Rendus Mathematique, Vol. 346, No. 9-10, pp.
589~592.

(13) Lee, J.-H., Kim, Y.-H. and Shin, Y.-H., 2019,
Optimal Sensor Arrangement in Random Array for
Compressive-sensing Based Sound Source Identification,
Mechanical Systems and Signal Processing, Vol. 133,
No. 1, pp. 106296.

(14) Metropolis, N. and Ulam, S., 1949, The Monte
Carlo Method, Journal of the American Statistical
Association, Vol. 44, No. 247, pp. 335~341.

(15) Simard, P. and Antoni, J., 2013, Acoustic Source
Identification:
Approach, Applied Acoustics, Vol. 74, pp. 974~986.

(16) Lee, J.-H., Lee, K.-J. and Park, H.-G., 2017,
Exploiting Air-bubble Reflection for Reducing Propeller

Experimenting the /;  Minimization

Caviation Induced Hull Excitation, Transactions of the
Korean Society for Noise and Vibration Engineering,
Vol. 27, No. 6, pp. 730~7309.

Yong-Hyun Kim received B.S. degree
in Mechanical Engineering in 2018 and
is currently studying for Master Degree
at Changwon National University. He

especially is interested in Source local-
ization and Source strength estimation.

r 1 Jeung-Hoon Lee received B.S. degree
in  Mechanical  Engineering  from
Hanyang Univ. in 2001, MS and Ph.D.
from KAIST in 2002 and
2007, respectively. After industrial ex-

degrees

periences in SSMB of Samsung Heavy Industries Co.
Ltd. for 9 years, he in 2016 joined the school of me-
chanical engineering of Changwon National Univ. as as-
sociate professor. His major interests cover signal proc-

essing, acoustic cavitation and Etc.

Hanshin Seol
Aerospace
National University in 1998. He re-
ceived his M.S. and Ph.D. degree in
Mechanical and Aerospace Engineering

received his B.S. in
Engineering from Pusan

‘ A”)h ) ) )
from Seoul National University in 2001 and 2005. He
is now a principal researcher and the head of Naval

Ship Engineering Research Center at Korea Research
Institute of Ships and Ocean Engineering in Daejeon,
Korea. Dr. Seol’s current research interests include hy-
droacoustics, propeller noise and development of pro-

peller noise reduction technology.

Hongseok Jeong received his B.S. and
M.S. in Mechanical
Engineering  from

University in 2012 and 2014. He re-
ceived his Ph.D. degree in Engineering

and Aerospace

Seoul  National

and Physical Sciences at the University of Southampton
in 2019. He is currently working at Korea Research
Institute of Ships and Ocean Engineering. His research
interest is identification and mitigation of propeller

noise.



Trans. Korean Soc. Noise Vib. Eng., 30(4) : 340~347, 2020
https://doi.org/10.5050/KSNVE.2020.30.4.340

& w7 27499 A

g9A
Hhsko]| o3k A&7} 1;]])\

fEa2tlEaeE =2y M303A M43, pp.340~347, 2020
1598-2785(Print), ISSN 2287-5476(Online)

2 2 dwy 349
HZA]-

A Survey of Experts on the Need to Improve Existing Standard
Heavy-weight Impact Source and the Development Direction
of New Continuous Heavy-weight Impact Source

A<

- 4

= %
2l

RIS

:‘_,;'_**
Ly

Suhong Kim®, Minjeong Song’ and Jongkwan Ryu'

(Received April 29, 2020 ; Revised June 15, 2020 ; Accepted July 17, 2020)

Key Words : New Continuous Impact Source(A 124

49, Survey(di-ZA), Expert(Hi-7H

ABSTRACT

Apartments are a suitable type of housing for a densely populated nation like Korea. Most of the

complaints in apartment buildings are about the noise between floors. While children running are the

main cause of inter-floor noise and have a moving point of continuity, the standardized impact

source currently in use has a standing impact point. Before developing a new impact sound source

model for simulations of children running, a survey was conducted to obtain expert opinions. A total

of 50 respondents were surveyed in person, and their responses were analyzed. The experts agreed

on the need for new continuous impact source models. They also preferred to study the influence of

children running, continuity, and the movement of the impact point. The A-weighted sound pressure

level was assessed to be the best-suited evaluation
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Table 1 Comparing children's running with current standard
impact source

Source Content

e Chirdren source (running) : 600 N~1000 N
(5 years~11 years, 15 kg~50 kg)
Children's |* Chirdren source (jumping) : 1000 N~3000 N
running (5 years~11 years, 15 kg~50 kg)
* Continuousness
*  Adult : less than 700 N

Tapping machine (light weighted impact
source, KS F 2810-1, JIS A 1418-1:2000, ISO
140)

Not suitable for domestic conditions as it is

Tappl_ng made based on the impact sound of high
machine heels
* Modified tapping machine (ISO 10140) :
Complementing the reproducibility of real
impact sounds on the tapping machine
Bang machine (heavy weighted impact source
KS F 2810-2, JIS A 1418-2 : 2019)
* Impact magnitude : 4 500 N
* No Continuousness
* Impact sound generation at low frequency
Bang band 2 to 4 times higher than actual impact
machine source

e Obstruction in the development of
technology to reduce the actual impact
sound generated

* Difficult to use as a standard weight shock
source due to lack of subjective responses

Heavy weighted impact source, JIS A 1418-2
12019, ISO 140)
* Impact magnitude : 1 600 N
e Its impact sound is similar to real impact
Rubber ball sound generated in_apartmen?s
* A number of hearing experiments are very
similar to the actual source of impact
* Single-shot weight shock source does not
properly reflect the reality of continuous
impact
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able 29} 2t} &
Ae FdS 92%, 9482 8%, AF
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o] 22 %, F-SHol 4% Aoz Yelut) g9 &
o] A9 st E3o] 2%, St SHIAT} 18 %,

Table 2 General details

. . No. of 0
Classification respondent Percentage(%)

Sex Man 46 92
‘Woman 4 8
20s 5 10
30s 17 34
A 40s 15 30
ge 50s 8 16
60s 3 6
None 2 4
Bachelor's degree 10 20
Diploma Master's degree 16 32
Ph.D 24 48
University 13 26
Affiliation Laboratory 18 36
Enterprise 19 38
0~9 years 23 46
Career 10~19 years 16 32
More than 20 years 11 22
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AAR SIAE 32 %, HHAR SHRIATE 48 %= reR
o &%) 9 Szt 26 %E 7P S £EE B
RaL, AT27} 36 %, 71947 38 %= e 7
#ol A4 10d 1ol 46 %, 106 ~19%0] 32 %,
0y o]Ao] 22 %91 Ao= Lyl

[y

TETH(18 %), “ITRTH48 %)" 2 ZAFE o] FH A<
wHo] 66 %E YERL, 15T thej = FAE
WMol 50 %5 EREiTh R, Wele] gaae <
A GUE2%)", “ol§- 1A k(16 %) T
4 ojzie] wlse] A ee] Wkt

percentage of respondents(%)

Very good good normal Notgood  Not very good

M Tapping machine Bang machine M Rubber ball

Fig.1 Adequacy of standard impact sources

percentage of respondents(%)

Very good good normal Notgood  Not very good

M Tapping machine  » Bang machine W Rubber ball

Fig.2 Adequacy of impact reproduction
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71, $15olA BAehs 28 A= A7 = uebd, d A5 Soto] AlEe 54 % 37t
Aow daetil Y Aow EAErh ol g Wbl gigk A9t ettt dEvbee sdsta
o At FAYo] AAY Aok A thE2A gar e AoE metdrh
FALE 7ol Belahr] wiirel o]} e At
7} e Aoz AaF) 248 A 2AE AR Table4 Opinions about measurement & evaluation system
£ BT T2 Table33 22 A¥7t ysith, 4 Category No. of respondent| (%)
FAA BFual SEeAUR] e A, & Current maintenance 13 26
g olgel Mgo] wob Bl ARE Aok Wow ot . -
BA SAT Beie RS RUthe gqe) S 1 )
F& AR Uehsth 7] Wralel tigh 1ol :
Dasihn Az Aow fwEn ok Aee only Topeet Pl ° “
Table 1914 W31 2938 S48, MANE, %22 Intcgrated plan 2 0
59| zfo] Foll 2AT R0 Pk vk, Fael Unknowingness > L
B oldold] e AR Ao] ohlz} e And 5o on 0 0

Table 3 Degree of impact reproduction

Tapping machine Bang machine Impact ball
Category (%) Category (%) Category (%)
-very good 8 -very good 4 -very good 460
-good 30 -good 10 -good 30
Magnitude -normal 30 -normal 32 -normal 2
-not good 22 -not good 36 -not good 0
-not very good 10 -not very good 18 -not very good 5
-very good 4 -very good 4 -very good 4
-good 34
-good 40 -good 16
-normal 40
Frequency -normal 30 -normal 42 ot o00d 18
-not good 24 -not good 32 g
-not very good 2
-not very good 2 -not very good 6 none >
-very good 6 -very good 4 -very good 6
-good 26
-good 34 -good 12
-normal 54
Tone -normal 36 -normal 48
-not good 10
-not good 22 -not good 28
-not very good 2
-not very good 2 -not very good 8 —none 5
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Fig. 3 Necessity of new impact source

Table 5 New impact source reflection factor
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Table 6 Survey result (part 3, 3~7)

Catego Ist 2nd 3rd |Weighted
gory (%) (%) (%) | score*
Children's continuous 10 12 6 60
walking sound
Children's continuous
running sound 68 18 4 244
Children's one-time 0 0 4 4
walking
Children's one-time 4 16 3 52
jumping
Sound of falling thing 0 24 10 58
Sound of spattering 0 4 5 10
thing
Adult's walking sound 10 20 40 110
Adult's running sound 6 0 18 36
And so on 0 2 4 8
None 2 4 4

*Weighted score : 1stx3 +2ndx2 +3rdx2
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Question Classification (%)
One-time impact source 20
3 Continuous impact source 76
Unknowingness 2
Stationary point 22
4 Movable point 74
Unknowingness 4
Children's continuous running sound 60
Children's continuous walking sound 4
Adult's running sound 16
5 Adult's walking sound 18
Tapping machine 0
Bang machine 2
Impact ball 0
And so on 0
Inverse A weighted value 8
dBA 33
Measurement frequency band level 27
6 arithmetic mean
Leq 12
Sound pressure exposure level 4
And so on 4
Unknowingness 12
Very necessary 54
Necessary 44
7 Normal 2
Unnecessary 0
Never unnecessary 0
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Categorization Q.2.1 Q.3.2-1st
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Diploma Master 3.9 4.0
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Categorization Q.3-5
Less than 10 years 2.7
Career 10 years~19 years 1.2
More than 20 years 1.8
Categorization Q.2.1 Q.3.1-1st
University 3.5 3.9
Affiliation Laboratory 3.8 4.0
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Changes in Subjective Perceptions of Heavyweight Impact Sound Levels
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i A< am =1

ABSTRACT

In this study, the noise perception rate was evaluated using subjective auditory experiments.
Changes in the noise levels in various frequency band conditions with the same single-number

quantity of floor impact noise insulation performance were evaluated. A difference in the impact
sound level was perceived when a change occurred in the frequency band, except for the bands ex-
ceeding the inverse A-weighting reference curve. When the sum of the changes in the impact noise
level in the frequency band below the inverse A-weighting reference curve was 5 dB, about 50 %

of the subjects perceived the difference, and when it was

10 dB, about 75% perceived the

difference. In addition, the perception rate differed depending on the frequency bands (63 Hz, 125

Hz, 250 Hz, 500 Hz).

1. B
Adubd o 7 Tulet LxE zh= FEFE uloh
Zol|M THEFASE 63 Hzo] 23 FAg o7 9
3 Sl Fo o 4dE wsle] uhe) T
72| kel & A A B, 1 A A4
Tkl o]Q9] Fuk oA g Azt
o] A LA Ao E TAFA] o= W)

Corresponding Author ; Member, Dpt. of Architectural Engineering,

University of Seoul, Professor

E-mail : mjunkim@uos.ac.kr

*  Member, Dpt. of Architectural Engineering, University of Seoul,
Post-doctorate researcher

**  Member, Dpt. of Architectural Engineering, University of Seoul,

Doctorate student

—-

348 | Trans. Korean Soc. Noise Vib. Eng., 30(4) : 348~356, 2020

7F JERR] ol A 7]&9] FA4S At W
HAjo] B35l 63 Hz A7HS $13F 71&7dto] A
Z5o] gE AAH?. 63 HzE A3 125 Hz ~

_f_
500 Hz to] AT Agol M F2 ehbs 3
al

ol AUAT QA FAL A% AT
= Ggol 83 UgolE BFSHAL o2 w3
A BEa QO A FREAS AL 9
AEED N AgTR AAESA, P

i Recommended by Editor Hong Seok Yang

{©) The Korean Society for Noise and Vibration Engineering



Hyun-Min Cho et al.; Changes in Subjective Perceptions of Heavyweight Impact Sound Levels with ...

o AAE F3 125 Hz T35 g 01”011*1 =

AL Azl gho] 5dB o]AFo & UElgta & 2. A8 Il

A B7HHE el KS F 2863-1, 2896 973 o AE

A7V Aol o&l H7F Al A Frhge W 2.1 A8 dia S

si7b mlusiAY gle Aoz EAEHAY. ot Ao AL ]reference 2L T IFEZAY S

TAE A M T dAEE ket ANE 489 F o A e AdEE TS

ool Az Aes Ad 54 dolg7t Basty  F7492)S AFEE o) Table 2014 vekd &%

olF ntFo R AMA HAPS T AEAHSE oA Z44H|(dB4-4ch.; 01 dB)E F3) H=YT S

ARAZL =7 AzE AR digh F34 BA% S ARgEdth o] AelA AR EE TY ddgA

ol W £ glv A A Pl el 28 HrERe 63 HzolM FE HEF F74S o] et

shoal eE ) U= w8 322 27098 7)Fo2 AA4slgon »
s & %%%ﬁ ‘HJZ*} 7:‘J+(N—214)4 1“+%74%J

= U QlA 3] A

Hrkelr] Yt gk o3 == of-0] 9 2~(annoyance; @Xé?u}?(mam contribution frequency) EHQ%
A7V7E 7V w2 5 bl vieE A S Bkl JEA S 8dB o) AEste] BdeA Fhe A
A2 ATE vp gloml0) Age) ool et 25 st FE 799 Fuk gL onlahy o] A
% @] #Ae gigk A e vk oY oM 179 ARFIE Yo 2 F9E ge
T3 FAG0] FoHE Ao FAFEA 0] WE decay = 3HITH63 Hz, 125 Hz, 250 Hz, 500 Hz). <3
rate’= o]oljlze] E FPHE T Ao® A ddSA] HUES AUAT Fu glg 5A40] t
H9omID Jo, H. I et al."P9] Aol A7 2 89 caseE B-5H31901, Table 19] 4719 24
3 v HMD(head mounted display), HRTF 33 )9 = 63 HzQ) 73%9] case EHE dAE
(head related transfer function) HMD+HRTFZ A vehfigich Wilraaer gigde 2AFue gigs
& Al gl F o WzeA wkgehe Aol Al Yz F3k= tje F o ASA 7EF49
gk A S 97

{GBOW‘:} g4 7 T U 248 Eﬂ‘f’“liﬁ} WA WA -rﬁJr-’F I,
Apol A WiF A= A 27l & F, 1) 52t 3 gigel ] o AEA V)
AmA, AFAUS EF(umping, running)?t T3 F44 4L U HU} 3dB, 5dB, 7dB, 9dB &

H A Wt whE At okoldd s A A MEAT caseR BFSITE WETIS g @
o BF A7t FHAJATD. Jung, 1. HOE IFE S WA Al wet BFEE, A 149 4
ALY S5 tate] ddeA Hrpel wh AAFE hgS A9)F YH] Fuk tieol A 370
7] W BAE ATeelem 125 Hz9 250 Hz caseZl E-HE Il(ex. AAF I tYo] 63 Hzel 7
of Azts F o AAAE Wizkei A wolEol= B - Zb7) 125 Hz, 250 Hz, 500 Hz7} 3l rHOE‘
2 BAEG 71E AE AEEiEAE B7PE 2 case), 270¢1 A% 370 case(ex. AAFHE o)
GAFA] GrEEe] Afolof ASHd Wste] W F 125 Hz9 % 27} 63 Hz ~ 250 Hz, 63 Hz ~ 500 Hz,
B4 o] = o] g} et} o] Aol 250 Hz~ 500 Hz7} tﬂi]— F3= Y case), 3701 7
A AYetazt s GdeA] Frhgel dFE FA 0 = AAFAS g9S A9 ynx Fag gy
oe T dode] A4S g Wstel] oigh AH mFo]7] o] 17 casei BEHE. ojnf A4 ©
Apo] Q1A Pk BAF #A AFE oA wRlgk = WSl gigo] #3E A g Fu gge
Ao ke o AEA 7|EFAe F4 diy sdsA AA
ole] o] ATl A= U TGUFA FrhES 2 Hn) o] FH3tehH A% ?—»%# 1‘4104 W 470, @
© 0¥ Fug gl SAeUE Wt 249 g g gl Wl 770, AEkE A4 o3 4] B
A11670 case)S tIFo= AdAe] QIAwkE WM ol WEFuS: goo] flE 47l caseE TS F
st FA A s Frtersith &9 case= 116715 EHFH T}

Trans. Korean Soc. Noise Vib. Eng., 30(4) : 348~356, 2020 | 349



Hyun-Min Cho et al.;

Changes in Subjective Perceptions of Heavyweight Impact Sound Levels with ...

Table1 Example cases of experimental source (main
contribution frequency: 63 Hz)

Main Changi Chani Frequency band of
contribution| - 2R8INg | LNANZING | sound source [Hz]
No Ry frequency | value
[Hz] [dB] | 63 | 125|250 | 500
[Hz]
1 - - 85| 67 | 60 | 54
2 3 85 | 64 | 60 | 54
3 5 85| 62 | 60 | 54
— 125
4 7 85| 60 | 60 | 54
5 9 85 | 58 | 60 | 54
6 3 85| 67 | 57 | 54
7 5 85| 67 | 55| 54
— 250
8 7 85 | 67 | 53 | 54
9 9 85| 67 | 51 | 54
10 3 85| 67 | 60 | 51
11 5 85 | 67 | 60 | 49
— 500
12 7 85| 67 | 60 | 47
13 9 85| 67 | 60 | 45
14 3 85 | 64 | 57 | 54
15 63 5 85 | 62 | 55 | 54
— 125, 250
16 7 85| 60 | 53 | 54
17 9 85 | 58 | 51 | 54
18 3 85| 64 | 60 | 51
19 5 85| 62 | 60 | 49
- 125, 500
20 7 85 | 60 | 60 | 47
21 9 85| 58 | 60 | 45
22 3 85| 67 | 57 | 51
23 5 85 | 67 | 55| 49
— 250, 500
24 7 85| 67 | 53 | 47
25 9 85| 67 | 51 | 45
26 3 85| 64 | 57 | 51
27 125, 250, 5 85 | 62 | 55 | 49
28 500 7 85| 60 | 53 | 47
29 9 85| 58 | 51 | 45

Table 2 Overview of room measuring the sound source

Building type Apartment

Location Living room

Floor area 11.23 m?
Slab thickness 120 mm
Floor finishing PVC 2 mm

Mortar 45 mm +

Flsn gl EPS mixture cement mortar 95 mm

Ceiling None
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Table 3 Basic survey results

1. Gender

Men Women

33 17

2. Age

Younger than 25 25 or older Average

21 29 25

3. How sensitive you are to your listening? (7-point scale)

Not at
all

Modera
-tely

Very |Extreme

Slightly | Mildly soveraly| Iy

Severely)|

0 2 5 18 15 9 1

4. Music or noise related experience (profession, major, etc.)

Experience No experience
33 17
5. Music or noise related experience period (year)
Less than 1 1~5 6 ~ 10 More than 10
year years
7 15 6 5

6. Floor noise or other noise experience

Experience No experience
35 15
7. Floor noise or other noise experience period (year)
Less than 1 1 ~5 6 ~ 10 More than 10
year years
22 8 2 2
8. Period of wearing headset and earphones (average per day)
Less than 1 hour 2~5 More than 5 hours
30 16 4
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ABSTRACT

The

iterative hard thresholding (IHT) algorithm is

a popular approach for solving com-

pressive-sensing based sound source localization. However, IHT has major drawbacks, such as ex-

cessive iterations, or failure to converge if the algorithm step size is inappropriate. In this study, a
simple yet effective counteraction is proposed by employing the homotopy method, which adaptively
calculates the step size with guaranteed convergence. This leads to the enhancing of the speed of the

IHT with stable convergence. The proposed method is verified through simulation and experiment,

and demonstrates 24 % reduction in computation time.
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Reduction in Operating Noise in Front-door Window of a Vehicle
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ABSTRACT

In this study, the operating noise of a front-door window of a vehicle was studied. The time re-
sponse and frequency spectrum of this noise were measured through experiments and analyzed. To
investigate the mechanism of the operating noise, the sound pressure level and frequency according
to the operating state of the door window were analyzed. The noise increased greatly when the win-
dow regulator motor was mounted on the module plate. To find the cause of the increase in noise,
the operating deflection shape of the door module was measured. It was found that the noise in-
crease was caused by the torsional behavior of the motor exciting the module plate. To reduce this
noise, a finite element model of the door module with a window was established, and a method to

reduce the vibration was proposed by changing the shape of the module plate.
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Machine Learning Model for Classification of Vehicles
Using Pass-by Noise Level
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ABSTRACT

Artificial neural network model was utilized to classify vehicle types into motorcycle, light and

heavy vehicles by using pass-by noise datasets. For the training, three sample datasets were collected

from a one-lane and one-way road. These datasets are for 1 s pass-by maximum, 3 s pass-by max-

imum, and pass-by noise from maximum to below 10dB. The three datasets were analyzed to pro-
vide Z- and A-weighted and 1/3 octave band sound levels for the training. It was found that the 1 s

pass-by maximum dataset led to the best explanatory power(R-square, 98.5%). The machine learning

model with the 1 s pass-by maximum dataset was tested for two different roadsides and it was

found that the explanatory power was greater than 90%.
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Table 1 Confusion matrix of test data on the maximum
noise dataset with 2, 78 hidden nodes

I(:pr T:g; le;gze Motorcycle| Light | Heavy pI:s:lilr;g

Motorcycle 0 352 0 2

Light 0 847 0 11

2 Heavy 0 164 | 0 0
pi(;?ﬂg 0 6 0 | 1151

Motorcycle 338 13 2 1

Light 9 839 3 7

78 Heavy 0 0 164 0
pys(;?r;g 1 1 0 | 1155
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Table2 Training conditions and results of three machine
learning models

Training conditions M1 M2 M3
Maximum Maximum Equivalent
(of pass-by £ 1s (of pass-by
Input data type noise) (of pass-by noise)
noise)
Non-passing
Number of hidden 5 5 5
layers
Input 32 32 32
Number | yriqgen | 78,78 | 100, 100 | 67, 67
of nodes
Output 4 4 4
Epoch 2000 2000 2000
Accuracy Train 98.68 98.74 98.42
(o) Test 98.54 94.64 97.47
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Table 3 Evaluation measures for the models

Model Precision | Recall | F1-score | Support
Motorcycle 0.97 0.96 0.96 354
Light 0.99 0.98 0.98 858
Heavy 0.96 1.00 0.98 164
M1 Non-passing 0.99 1.00 1.00 1157
Accuracy 0.98 2533
Macro avg. 0.98 0.98 0.98 2533
Weighted avg.| 0.99 0.98 0.98 2533
Motorcycle 0.94 0.90 0.92 1013
Light 0.93 0.98 0.95 2623
Heavy 0.99 0.76 0.86 490
M2 Non-passing 0.97 0.99 0.98 1157
Accuracy 0.95 5283
Macro avg. 0.96 0.91 0.93 5283
Weighted avg.| 0.95 0.95 0.95 5283
Motorcycle 0.94 0.94 0.94 354
Light 0.98 0.96 0.97 858
Heavy 0.94 1.00 0.97 164
M3 Non-passing 0.99 1.00 0.99 1157
Accuracy 0.98 2533
Macro avg. 0.96 0.97 0.97 2533
Weighted avg.| 0.98 0.98 0.98 2533

Table 4 Results of applying M1 on site A, B

Site A Site B
Motorcycle 14 55
Light 66 159
Number
of Heavy 1 2
test data -
Non-passing 73 194
Total 154 410
Accuracy(%) 94.16 90.00
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Sound Grade Classification of Bukhansan National Park Trails
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ABSTRACT

The soundscape of national parks play an important role in preserving habitats and providing re-

laxation to visitors. However, several national parks in Korea are surrounded by large cities and

sound emissions from the road traffic of these adjoining cities. Therefore, in the present study, we

analyzed the acoustical-environmental factors and described the sound grade classifications of the

Bukhansan National Park Trails, located in Seoul, for managing the soundscape. The acoustical factor

measurements were carried out in five sections (15km) of the national park along with a mobile ap-

plication (rambler) for collecting trail GIS data. Environmental factors including building coverage ra-

tio, longitudinal distance from the road, and green coverage ratio were obtained from a Seoul bio-

tope map and digital map data. The sound grades of trails were classified using 4 factors, which

were extracted from a factor analysis on 13 variables and 757 sites. Moreover, for grouping the

sound grades, the K-means method was used to examine the characteristics of the five groups.
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Allp<0.0)=
(A5, ofuL%,

UeRlla, T2AE, S2E, AvE
T, I Ao A Al(p <0.01)

oA

A A%+ Table 10 YERSL

S UERSITE ol oRxEFIE &) = ATHA 3.3 gtz 22|82 78
AollA] g3t Go] 2gj7h Bol WAL 7] o (1) £2A%A]
woll o8 g o] Yehte= Aoz Al GRS AP SHoR e &
TF T weles SR T i, meAE, SEEE A e 9084 RS AA
FAAR, A, VS, ohuls, ¥, 2k skglvh
Ro) JURAP<00NE VERNRE, FEE A eaRMe W 1 AnAsel 275l wot
%, BEFEAET: o) ARWAp<00DT LY HE WRES Fol 49 bsd W Ao eglew
Rtk ol AUA] Aol 24 STk Aok WHolnn @ F Yk 0B MAE w
oV fgol Wb, BAAE BEgol Wol w4t 2919 58 ARSI S8 Lfdlcigenvalue) S F
T lo} £} W ke Aew weEY.  weied, Qwbdoz gl 1ol Wl sl
Table 1 The correlation of acoustic factors with environmental factors of trail
Pearson . Loqgltudlnal Longltudmal Average IEiléfing Impervious | Permeable Green
. Height above| distance distance number of coverage coverage
correlation level f h f er | fl £ th coverage i i coverage
cocfficient | €2 leve (m) rom the rom water | floors of the ratio(%) ratio ratio ratio(%)
road system building (%) (%)
dB(A) -.169%* -496%* - 157%* .060 133 633 -.029 -.636%*
Loudness -321%* -257** -222%* -.054 -.041 393 %% -011 -347%*
Roughness .010 -.048 d15%* -120%* -.108%** .026 -.035 .028
Sharpness -.166%* 278%* - 182%* - 173%* - 152%* -244%* -.097** 296%*
Tonality -265%* -358%* -279%* .190** 193%* 351 .053 -408%*
* P <0.01. * P <005 N =757
Table 2 Factor loading by Varimax
. Factor
Variables
1 2 3 4
dB(A) 0.577 0.737 -0.190 -0.051
Loudness 0.303 0.806 -0.330 0.153
Sound factor Roughness -0.115 0.851 0.191 -0.196
Sharpness -0.270 -0.035 -0.347 0.641
Tonality 0.380 0.435 -0.416 -0.210
Longitudinal distance from water system -0.108 0.035 0.803 -0.059
Longitudinal distance from road -0.847 -0.068 -0.058 0.130
Height above sea level 0.146 -0.169 0.802 0.005
Environmental Building coverage ratio 0.204 -0.246 -0.383 -0.670
factor Impervious coverage ratio 0.931 0.187 0.068 0.116
Green coverage ratio -0.957 -0.064 0.094 0.148
Others ratio 0.094 -0.173 -0.010 0.446
Naturality(biotope grade) 0.964 0.063 -0.072 -0.045
Factoring method : principal axis factoring,
Lotation method: varimax
a. Rotation converged in 5 iterations
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Table 3 Cluster analysis by K-mean clustering

Cluster
1 2 3 4 5
Factor 1 -0.18 1.39 1.48 1.56 -0.78
Factor 2 -0.69 2.18 -2.74 -0.41 0.45
Factor 3 -0.71 -1.33 -0.15 0.94 0.53
Factor 4 -0.40 0.95 7.06 0.30 0.00
Sound grade classification
= Grade 1. Sections of forest where noise is low
Grade 2. Sections of buildings where noise is low
Grade 3. Sections of forest where noise is high
Grade 4. Sections of residential area where noise is high
== Grade 5. Sections of road where noise is very high
- |
il
;\-
'l\ ¥
E\
LR T R §
[T raaratey

Fig.7 Sound grade classification of Bukhansan national park trails
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ABSTRACT

Military products require more product life considerations than civilian products. Equipment mount-
ed on the operating means is continuously exposed to vibrations. Therefore, vibration is an important
environmental factor to consider during product development. However, it is common to proceed
with product development by applying the vibration profile obtained from the U.S. military standards
because securing actual vibration data related to the product is difficult in terms of cost and time.
Moreover, the vibration profile of the tracked vehicle is currently unavailable. In this paper, we pro-
pose a methodology that considers the characteristics of military products and transport vibrations for
generating the vibration profile of a tracked vehicle. We measured the vibration level of the tracked
vehicle during transportation. In addition, by building a finite element model of the product, a vi-
bration profile was created using ANSYS Mechanical, which is a commercial finite element analysis
program. In this study, the vibration profile of the tracked vehicle was created, and it is expected to
be used for future studies and help in the development of products.
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Table 1 Driving test condition

Category Value Unit
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Road surface Paved road None

Distance 1.6 km
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Table 2 Data processing parameters setting

Specification Value Unit
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Table 3 RMS value of final PSD data

Peak value
(G¥/Hz)

0.37
0.14
2.82

Direction

Longitudinal(X)

Transverse(Y)

Vertical(Z)
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Table 4 Analysis by low frequency range

Value Stress (Mpa)
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ABSTRACT

In this study, a method of shortening the minimum detectable distance of an ultrasonic sensor for

the distance measurement of automobiles was developed. It is necessary to overcome the limitations

of the minimum detectable distance, which is induced by the residual vibration of an elastic disc in

an ultrasonic sensor. The purpose of this study is to design a waveguide to shorten the minimum

detectable distance and to improve the performance of proximal measurement by coupling the wave-

guide with an ultrasonic sensor. We simulated the ultrasound propagation in the designed waveguide

through finite element analysis.

The analytical results showed clear signals of transmitted and re-

ceived ultrasound in a wedged-wall waveguide instead of a flat-wall waveguide. Experimental tests

were performed to verify the analytical results. The waveguides of the flat and wedged walls were

fabricated using a 3D printer and applied during the experiments. The results showed that the ultra-

sonic sensor coupled with the wedged-wall waveguide measured the proximal distance reasonably.
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(a) 0.1 ms (b) 0.25 ms (¢) 0.57 ms

Fig. 6 Sound pressure distribution from transient analysis (without waveguide)
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Fig. 7 Sound pressure distribution from transient analysis (with smooth waveguide)
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Fig. 8 Sound pressure distribution from transient analysis (with wedged waveguide)

40 40 40

30 30 30
20 20 20
10 10 10
Prataanas 0 A 2
-10 0 -10
20 20 20
30 20 -20
-a0 40 -40

0 02 04 08 08 1 0 02 04 086 08 1

Sound Pressure (Pa)
o
S
Sound Pressure (Pa)
:
Sound Pressure (Pa)

N
S
o

Time (ms) Time (ms) Time (ms}

(a) 0.1 ms (b) 0.3 ms (c) 0.7 ms

Fig. 9 Acoustic signal from transient analysis
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ABSTRACT

The mounts installed in the main engines and generators among the naval shipboard equipment re-

quire a relatively large capacity and are one of the parts that localization development is proceeding.

In order to develop these parts, an effective evaluation method must be established so that it can be

applied from the design stage. In this paper, two general performance testing methods applicable to

large capacity mounts are proposed. We review some US military specifications, determine necessary

test items, and propose supplemental

measures

by considering the domestic test evaluation

environment. However, the proposed method can be applied only to resilient rubber mounts.
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No. of mount Test items
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- Shock isolation

- Dynamic stiffness (vibration)

Examination
- Static load-deflection

- Salt spray

1T 2

Examination
- Static load-deflection
- Oil test

111 2

Examination

v 3 - Drift

Examination
- Cold storage
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Table2 Test items in MIL-PRF-32407A

Group | No. of mount Test items

Examination

- Low load-deflection

- Dynamic stiffness and damping
- Strength test

- Ship motion endurance

- Low load-deflection

- Dynamic stiffness and damping
- Strength test

Examination

- Low load-deflection

- Dynamic stiffness and damping
- Strength test

- Salt spray / resistance to oil
- Low load-deflection

- Dynamic stiffness and damping
- Strength test

1I 4

Examination

- Low load-deflection

- Dynamic stiffness and damping
- Strength test

111 2 - Drift / Cold storage

- Low load-deflection

- Dynamic stiftness and damping
- Strength test

- Porosity and delamination

Examination

- Low load-deflection

- Dynamic stiffness and damping
- Strength test

- Shock test

- Low load-deflection

- Dynamic stiffness and damping
- Strength test

v 4

Examination

- Low load-deflection

- Dynamic stiffness and damping
- Strength test

- Vibration endurance

- Low load-deflection

- Dynamic stiffness and damping
- Strength test
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Table 3 Test items in MIL-M-19863D

Group No. of mount Test items

Examination

- Static load-deflection

- Dynamic stiffness

- Strength test

- Film thickness of oil
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Examination
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- Dynamic stiffness
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- Dynamic stiffness

- Porosity and delamination

1I 2
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Group | No. of mount Test items
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- Static load-deflection

- Dynamic stiffness

I 2 - Quality of rubber to metal bond
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resistant coating
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- Dynamic stiffness

1T 2 - Quality of rubber to metal bond
- Drift

- Dynamic stiffness

- Porosity and delamination
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Fig. 3 Quality of rubber to metal bond test result

Fig.4 An example of the rubber mount

Trans. Korean Soc. Noise Vib. Eng., 30(4) : 406~413, 2020 | 409



Seok-jun Moon et al.;

Performance Test Specification for Large-capacity Mounts of Naval Shipboard Machinery

A}t

Hc]—o

ol
o)
=
_>,i

A = EAgREes P
3w AN e DeE AFTow
T/dshs keIt Fig 4+ & ray
vl-E(LD296 mm x UD205 mm x H210 mm)2] =

FI AHEGS Hola 9

_LPGO]
AL

41 Mgk 7|2AIY &=
MIL-M-19863D%} MIL-M-21649Co|A] 1zishal
= 3RS yuto 7 AT AEANYS 485l ot

A8kl gt} Table 50 Al aE-S AAI8HAl
Ayttt AN HEE 0 7 “Registance to oil”? ¥}
“Drift” A& AT 082 kL=t ALEH

0]
AT
o %
=

Atstct. HAAE Aol st Arfol gt g
uniformity testE Tato] vhEES] #HAS E1213)
of gttt AAIG Fof Fefgt Avpe} FEHE v
ato] AH3l7 MIL-M-17185A9A= 15% ©]u,
MIL-PRF-32407A & 5 % ~ 15 %ololof 3l =+
W AEEE 55 st 15% oltiolooF & A
& Alght

K

4.2 M29k MMAY &=
A& D 24 FAESH MIL-PRF-32407A% U184

Table 6 The second proposal and proposed test items

= e diiE 718 2 B 5 H;Z]E]u:]’ Group | No. of mount Test items
9_?——_1(Oil)°ﬂ gk m=Fo] Aoz @we Fo9Uds Examination
213 s T ART) R o IR N A= - Low load-deflection
arefskoleh B ee @ gl 1, ) Fol - Dynamic stiffness and damping
AP, o5 e 2E Fol B AL wa 1 | Sena e s
- - - Ship motion endurance
= AS 183 Aot (revised)
AINALE A Fol FEANALES wgaled, o - Low load-deflection
. B ~ - Dynamic stiffness and damping
AP R A3 nlES] J5Hsts H71E 4 % - Strength test (revised)
5 olalth e A 82 3 594 Alds 94 Examination
o7 3, A AlFHHS MIL-PRF-32407A9]] - ]L)<y>;v 19ad-tq§£ecnond s
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Table 5 The first proposal and proposed test items - Low load-deflection
- Dynamic stiffness and damping
Group | No. of mount Test items - Strength test (revised)
- Porosity and delamination
Examination
- Static load-deflection Examination
- Dynamic stiffness and damping - Low load-deflection
I 5 - Strength test - Dynamic stiffness and damping
- Resistance to oil v 4 - Strength test (revised)
- Static load-deflection (option) - Shock test
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- Strength test - Dynamic stiffness and damping
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- Strength test - Dynamic stiffness and damping
11 2 - Drift v 4 - Strength test (revised)
- Static load-deflection - Vibration endurance (Revised)
- Dynamic stiffness and damping - Low load-deflection
- Strength test - Dynamic stiffness and damping
- Porosity and delamination - Strength test (revised)
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thority to enter into this agreement on behalf of all of the authors and the or-  (2) & A2t Y& Folol® E sl e Ay T A7H|E A9
ganizations they belong to. gt /]—4 2G| 7E 2 =t ek AAS dAketazt she A9l 1
(2) Despite this agreement, if the government of the Republic of Korea and YA} ZIID]'O]-*] O}L] Sk

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

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

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

Ql
fore the publication on KSNVE journal, all or part of the published contents —©. 2
can’t be revised after the publication for commercial use. () & % - E A AL & A4 SE 59
(5) Signing up this agreement means that the author reads, fully understands Aol 7]Ad & W&S ¢la, 1 &S ol3all o, 1 W&o 525t
and agrees on all contents of statement. = 7 3
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Korean Society for Noise and Vibration Engineering
Research Ethics and Ethics Committee Regulations

HFASTIET
einesl U 2eNE 29 TN
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@

©)
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418

(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
AAPZIZEE 25 oJU|(F=iS 109 oJuh)E shH, o] 7]Zte] A
U ARl 18] 55& dvh AAReE] § 457 AU
AAARE A Fapd tE AAReld e ® 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 4 RZF 5o 7% Uxn
7} A e 83 AFFselA] wpet GRRE 1Y oluld] 3%
HA &5 Ageles H4E Sk

= If the author of the unaccepted manuscript requires review
again, it cannot be accepted. | 2FH o= AR E7HANE
w20 AE A A e dRH o R delsd & gtk

Content and Publication Type | SESH

An original article, review article and errata/revision/addendum/
retraction can be accepted as a publication type of this journal.
[ H =7 &9 §3o2E UA(Original article, Review article),
Q5334 /371 A A A 3] (Errata/Revision/Addendum/Retraction) 9} 72
FT7F glem ol el Fws FrfeleS vk

Fee for Page Charge | A|Xiz|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). | =#aLe] Ax= =57
A Fu] el whet Ao =EdE]snAY svhed) 2 ARSI
(= - 7] e 10wkl Z2aba s 2k, A7) A9 7] 6d
15T/ 39k, et ¢ 718 69 200kl 4uke,
shegsdh FR)E Aslor gtk
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