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Structural Design through Test and Analysis of Structure Equipped
with Vibration Isolator System
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1

Equipment(“d Z-74H]), Isolator(*}717+), Random Vibration(#d %1-5), Transmissibility(% 2-&)

ABSTRACT

The vibration characteristics of the mounting platforms of surveillance and reconnaissance equip-
ment differ, and their operating conditions should be considered during their design In addition, the

attenuation characteristics of an applied vibration are important when a dust prevention system is
equipped; therefore, structural integrity should be verified through analysis and testing. Vibration and
shock tests were conducted to analyze the characteristics of an isolator, and the isolator was selected.
Reinforcement was designed by finding the vulnerabilities of the equipment using data obtained from
a pretest. A dynamic characteristic analysis of the system with the reinforced structure was carried

out using measured data. The reinforcement design was completed by verifying the structural in-

tegrity of the system through a structural analysis.

iatic - 2374 HK(static deflection)
d, : ZA H3Ktotal deflection)

dy - sl ofg HEF
(deflection due to vibration)
F, : 3§75 (natural frequency)
g ARE IE V=
(specified vibration acceleration)
g, : 715E SH(acceleration response)
K ;%% 232 E(dynamic spring rate)
S, 949 #Y FE(input random vibration)

+

*

Corresponding Author ; Member, LIG Nexl, Researcher
E-mail : ahyoung.song@lignex1.com
LIG Nexl, Researcher

Trans. Korean Soc. Noise Vib. Eng., 31(6) : 589~596, 2021

T, : EAFRE Awy
(resonant transmissibility)
W . Z=%(weight)
z, o AE gY B4
(vibration input motion)
z, o AE FH EA

(vibration response motion)

H =2 o AN gl
#2370 B2l G, A48, Bl 7
ARG FPFE S GFR ARE £ 2
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Fig. 14 Structural analysis of isolator plate structures
before reinforcement
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Fig. 15 Structural analysis of isolator plate structures
after reinforcement

Fig. 16 Finite element model

Table 3 Structural analysis results for before and after
isolator plate reinforcement

Before After

Sine sweep | Motor | Resolver Motor Resolver

plate plate plate plate

Deformation | ¢ 560 06 | 2.51¢-05 | 1.20e-05 | 1.46-05
[mm]
Stress

[MPal] 0.026 0.023 0.024 0.014

Frquency | 114 | 14811 129.4 1433
[Hz]
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Fig. 17 Convert vibration data measured in the isolator
of the test module to an analysis input profile
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Fig. 18 Comparative analysis data of interpretation
and test(isolator no.8, Y axis)

Fig. 19 Analysis result using convert random vibration
data; max deformation, max stress
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Table 4 Analysis result using convert random vibration
data; max deformation, max stress

Axis Deformation [mm] Stress [MPa]
X 0.027 26.42
Y 0.065 29.03
V4 0.027 10.66
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ABSTRACT

Microrobots utilized in industrial applications or medical tasks have been researched by applying various
types of actuators. However, compared with live organisms, the majority of compact actuators are not able
to sufficiently supply the power demanded for robotic implementations. This paper presents a novel design
for a hexapod microrobot that uses electromagnetic oscillatory actuators. Each two-degree-of-freedom
(2-DOF) leg moves by utilizing compact dual-axis electromagnetic actuators. First, the structure and kine-
matics of the hexapod microrobot are presented and theoretically analyzed. In our study, a tripod gait is
utilized to enable the robot to walk on the desired terrain. All virtual models and physical prototypes are
detailed to test the motion plan of the proposed system. Finally, simulation and experimental results are
used to evaluate the performance and verify the ability of the novel design of our hexapod microrobot.

B
)

ro ol
o H
> o off
N

=2
i)

z oo &
(<0
ol

d
ol

oo =
fru

il
o Mo
o

Jug U AglEoR Be ATt oFolXa Utk we AT
of 2% olFRES Awaln Ut e dyre] 28 =79
23 A ) o] ATdME AR AAY T

o ARe NS AN 69 thel £H9e 27 2%
2

5 3

r__v_]'_

r
o
dr 44 > 0%,
X off oo
. N ok
o 82
o th T
i)
2
™ o rlo

iy T
£
i1t

2
2

oX, ofll
oy

I

o,

=
27

b

o 2L N ooft & b
N
il
o
0%
N

H
N -1 [S]
ek WA &Y 6% 2R e TR 71Tl 27
A& ol Hgsol FHNN 2/} hsE

BN
E

o i,
o R
o

2

N
~
o
o
i)

(o :L B ot = A
Lol
4,
i HU o
e
o
B
X
ol

it
>
sl
=,
o
oo
i)
&
il
f
o
=1
2
Lo
(i
[
oflt
N
AN
il
e
fo
ox, Ml
olf
tlo
=
- |
N o
olN
ol
2
v

N

s 4y — ?P : j-th foot-tip position in the foot
coordinate system

jGP : j-th leg foot-tip position in the Ty : Transformation matrix between the

global reference system body coordinate frame and the

Ak

Corresponding Author; Department of Mechanical Engineering, .
Hanbat National University, Professor # A part of this paper was presented and selected as one of best papers

E-mail: jedidiah@hanbat.ac.kr at the KSNVE 2021 Annual Spring Conference

Mechanical of Engineering, Hanbat National University, Student  Recommended by Editor Jac Young Kang

NeolCP, Researcher {©) The Korean Society for Noise and Vibration Engineering

Trans. Korean Soc. Noise Vib. Eng., 31(6) : 597~603, 2021 | 597



Quang Hoan Le et al.; Micro Hexapod Robot Using Dual-axis Electromagnetic Actuator

global coordinate frame

i . Transformation matrix between the
Jj-th leg coordinate frame and body
coordinate frame

0 1

i1, 11

s g : Transformation matrix between the
neighboring coordinates frames of
the j-th leg

: Denote coseil and sin&iy, «
and 6;: the

parameters

9 b el 1
i i i i i

Denavit-Hartenberg

1. Introduction

Recently, the studies on diminished robots or micro ro-
bots in the field of inspection, rescue, industrial or
medical applications have been augmented significantly.
Common moving systems such as wheeled driving and
crawler are not suitable for these kinds of robot.
Contact force alteration, disproportionate actuation and

CERNN13

maneuvering friction called “stick-slip”, “impact drive”

and “inchworm like motion®" are proposed as novel
moving mechanical systems recently.

Moreover, lead zirconate titanate (PZT)? shape
memory alloy (SMA)®), electroactive polymers etc.
considered as moving mechanism are also implemented
to develop on novel actuators of micro robots.

Nevertheless, they are inefficient to accommodate
enough demanded power for robot tasks due to the
compact size which the acting force reduces in-
tensely as following size diminution”. Consequently,
comparing with live organisms, the majority of
compact actuators are insufficient to supply enough
demanded power for robotic implementations.

On the contrary, electromagnetic actuators have a lot
of advantages such as rapid response, low driving volt-
age, large displacements, low internal damping, suffi-
cient power, uncomplicated control law and low
price™®. Electromagnetic actuators are widely used for
insect-inspired flapping-wing Robot”, micro crawling
robot® 19 4-DOFs modular serial manipulator'’.
Nonetheless, hexapod robots utilized electromagnetic
actuators are seldom studied. Hence, in this paper we

598 | Trans. Korean Soc. Noise Vib. Eng., 31(6) : 597~603, 2021

propose a novel design of micro hexapod robot using
dual-axis electromagnetic actuator (DEA) with a simple
structure. At first, the concept of a DEA is theoret-
ically analyzed in chapter 2. Then, we propose physical
prototype and forward kinematic of the hexapod robot
applied DEA to conduct the tripod gait in the chapter 3.
In final chapter, the virtual model of the hexapod robot
is given and evaluate the dynamic performance of the

system via simulation and experimental results.

2. Micro Hexapod Robot Using Dual—axis
Electromagnetic Actuator

2.1 Design and Working Principle of
Dual-axis Electromagnetic Actuator

The design of dual-axis electromagnetic actuators
(DEA) are relied on the structure of electro-
magnetic oscillatory actuators (EOA) which vac-
illate between desired bound. Following the Fig. 1,
a DEA comprises double perpendicular frames (one
fixed frame and one rotated frame) which are
aligned together via another free-moving frame®.
This free-moving frame is appended on two axes
so that it is able to revolve around these axes.
Besides, each coil which are mounted to fixed
frame or rotated frame has 820 turns with a resist-
ance of 58 Q. The max power to supply the coil
can reach 6 V maximum. These dual energized
coils will move a permanent magnet which is in-
serted inside the free-moving frame. Moreover,
each side of the DEA comprises a built-in perma-

rotating frame

m
~ 5]

sub magnet — ——» B

coil —

main magnet —
b

&

=)
R
.

coil ——

sub magnet—— -

— M
S]]
=,

Fig. 1 Structure of dual-axis electromagnetic actuator



Quang Hoan Le et al.; Micro Hexapod Robot Using Dual-axis Electromagnetic Actuator

nent magnet that place in contrary direction to the
magnet of free-moving frame to converge and re-
tain the magnetic field in the linear tendency as
shown in Fig. 1. The Neodymium (ND35) is uti-
lized for all permanent magnets due to the most
powerful commercialized product. In addition, all
frames are designed and conducted with ABS ma-
terial to reduce the heat tolerances during printing
process. The working principle of the proposed
DEA is based on engendering Lorentz force among
the permanent magnets and energized coils. This
force is altered the direction by varying the current
direction flown inside the coils and defined follow-
ing left-hand rule. Consequently, free-moving frame
is able to revolve around x-axis when supplying
the current to the upper coil. In the same way, the
energized coil of the rotated frame creates a torque
in order to rotate its frame around the y-axis.

2.2 Micro Hexapod Robot Using Dual—axis
Electromagnetic Actuator

In this study, we design the hexapod with 2-DOF
leg is based on the structure of the DEA. The robot
consisted of six DEA modules aligned to the main
body of the robot that illustrated in the Fig. 2.

Each three parallel actuated modules are ar-
ranged symmetrically at both side of the body. The
robot has 22 mm height, 52 mm width, 71 mm
length and 22 g weight. The gaps between two

narrow legs are 63 mm and 111 mm of each side

Fig.2 The overview of the hexapod robot using six
DEAs

and two symmetric sides, respectively. At the end
of each rotated frame, a double rods are mounted
to the end of rotated frame to lift the body from
the ground. A rubber pad is fixed at the bottom of
the double rods to maintain the stability and fric-
tion force between the leg and ground.

3. Kinematic and Gait Design of Micro
Hexapod Robot

3.1 Kinematic

The forward kinematic model of the hexapod ro-
bot is determined using Denavit-Hartenberg (DH)
rule. Four reference systems maintain path from the
body frame to the foot, with last three of them rela-
tive the leg, as shown in Fig. 3.

We call ]-GP is the j-th leg foot-tip position in the
global reference system and ?P is the j-th foot-tip
position in the foot coordinate system (second fol-
lowing reference system). The relation between the
foot coordinate frame and the body frame can be
obtained as follows:

JGP:GTBfTO?Tl;T??P (1

Fig.3 Coordinate reference system of the body and
legs of the hexapod robot

Table 1 Denavit-hartenbeg parameters table of the j-th

leg
i d a a [’
1 0 3 0 6,
2 0 0 —/2 0,
3 0 ly /2 0
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Where, ©T, refers to the transformation matrix
between the body coordinate frame and the global
coordinate frame, f T, refers to the transformation
matrix between the j-th leg coordinate frame and
body coordinate frame, )7} and ;7 are the trans-
formation matrix between the neighboring coor-
dinates frames of the j-th leg and are given as:

v, — 9, Ca; SH; Sov; a; €Y,

il 80, Y, Co; — €, Sa; a; B,
o 0 Sa
0 0 0 1

@

Where, (9;and S0, denote cost; and sinf;, re-
spectively; o;, a;, d; and ), are the Denavit-hartenberg
parameters szithjthel speciﬁlc values provided in the
Table 1.

3.2 Gait Design

Following the path planning shown in Fig. 4, the
motion of the robot is operated by six legs which
conduct in a sequence to lift and move the body
forward that called supporting stage and transferring

BN W=

Supporting

Fig.4 Path planning of transferring stage and supporting
stage

Support: 1-4-5
Transfer: 2-3-6

Support: 2-3-6
Transfer: 1-4-5

Fig. 5 Two stages of the tripod gait for the proposed
hexapod robot
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stage, respectively.

In our study, the tripod gait is implemented to the
robot so leg groups are defined like as 1-4-5 and
2-3-6. Firstly, group 1-4-5 supports to hold and
move body forward while group 2-3-6 steps up to
transfer the next transition phase. Then, the sub-
sequent phase is conducted by converting the stage
of each group from the preceding phase. The motion
of both phases are presented in Fig. 5. Finally, the
robot maintains reverting stages of each group in a
sequence to move the robot forward continuously.

4, Gait Simulation and Experiment
of Micro Hexapod Robot

4.1 Simulation of Micro Hexapod Robot
In this study, the tripod gait of micro hexapod
robot is simulated to verify the walking ability of

Build model Convert to

modeling

Export .xml file

¢ Build the
model in 3D
CAD software

* Generate the
3D model as
.xml file

* Import and
generate the
Simscape
multibody
model

model using
smlink plugin.

Fig. 6 Flowchart of the process for converting a 3D
CAD model to Simscape Multibody model

F6 0F1]

contactforce
""""""" s Floor
Robot
fioor,
Hexapod robot modeling
F2 P I
R Iy A e o L
TG TP S RIG Reclvst  moung_pard RIGD | Revokiatvng_pansesss_RIGID

join2 jontt

Fig. 7 Modeling of the micro hexapod robot using
Simscape Multibody physics engine
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the proposed prototype. Firstly, a 3D CAD model
of the robot is designed with actual parameters by
utilizing CAD software. Then, the model is con-
verted to xml-type model for importing to the

]

Fig. 8 3D

Initial configuration

Support

Transfer

Reverting phases

Simscape  Multibody from
Matlab/Simulink. In detail, the process for convert-
ing a 3D CAD model to Simscape Multibody

model is described in Fig. 6.

physics  engine

- dhee+dlL9e emen

Transfer

Phase 1

Transferring: 1-4-5 Supporting: 2-3-6

Support

Phase 2
Transferring: 2-3-6 Supporting: 1-4-5

Fig. 9 Simulation result of the tripod gait
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The result of the modeling for MHR consisted
of three subsystems is described in Fig.7. The
Robot subsystem is the modeling of the MHR in-
cludes of the masses, inertial moments, physical
dimension of body and legs. We also design the
Floor subsystem and Contact-force subsystem to
model the interaction among the legs and ground.
Besides, a 3D mechanics explorer shown in Fig. 8
is enable to observe the motion of the robot

intuitively.

4.2 Simulation Result

The gait simulation is implemented in this study
to verify the motion planning of two stages: trans-
ferring and supporting for all legs the MHR pre-
sented in the previous chapter. The result of the
tripod gait implemented by reverting the stages of
each phase is shown in Fig. 9 It indicates that the
MHR successfully generates the straight walking
when applying the desired paths.

4.3 Experimental Result

In this paper, we also implement the tripod gait test
for the physical prototype of the MHR. Following the
experimental result presented in Fig. 10, the MHR
completed 21 steps for 20 seconds with 15 mm
displacement. Thus, the robot reaches 0.75 mm/s in
speed and the conduct a distance of 0.71 mm each
step. The results validate the performance of the
proposed MHR using DEAs when conducting the
tripod gait on the flat ground.

Initial position

Position after 10 steps  Position after 21 steps

Fig. 10 Experimental result of the tripod gait when
micro hexapod robot after conducts 21 steps
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5. Conclusion

This study proposed a novel design of a micro

hexapod robot wusing dual-axis electromagnetic
actuators. Both virtual prototype and physical proto-
type are presented to implement the tripod gait for
verify the performance of the robot in simulation
and experiment. The results indicates the robot is
able to reach 0.75 mm/s in speed and the conduct a

distance of 0.71 mm each step.
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ABSTRACT

In this paper, a data-driven model order reduction framework is proposed for efficient nonlinear

structural analysis. The data-driven model order reduction framework consists of two stages: data

mining/analysis with reduced-order modeling (offline) and parametric simulation (online). Herein, the

reduced-order modeling is performed using proper orthogonal decomposition and an autoencoder in

the offline stage. Furthermore, a variational autoencoder is considered as an artificial neural net-

work-based model order reduction to improve the efficiency within the offline stage. The proposed

approaches are compared to the full-order model by analyzing nonlinear numerical examples to dem-

onstrate their efficiency and accuracy.
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Table 1 Design space for L-shape frame

Design parameter [mianrgne ax] Units
Young’s modulus, E =mn, [50, 100] GPa
Thickness, thick=1, [3, 6] mm
Density, p=1, [2500, 3000] kg/m’
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Table 2 Parameter space for 2D cantilever beam

Parameter [mliiinrieax] Units
Thickness, t =1, [0.05, 0.15] m
Load factor, A=, [-1:0.002:1] -
Load, P=mn, A X150 kN
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ABSTRACT

An accurate evaluation of the inception of propeller cavitation is a prerequisite for the prediction

of the underwater radiated noise performance of ships. Current work treats the acoustic localization

for incipient cavitation using the compressive sensing (CS) method. Orthogonal matching pursuit

(OMP) based on a greedy algorithm is employed to tackle the CS localization problem owing to its

low computational cost, making it appropriate for online applications. The application of singular val-

ue decomposition (SVD) is also suggested to identify the number of independent sources, which is

crucial for initializing the algorithm. The established procedure is verified using experimental data ac-

quired in a cavitation tunnel facility.
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(a) Test case 3 (visual inception of tip vortex (b) Test case 4 (developed tip vortex cavitation)
cavitation)

Fig. 5 Representative high speed images
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- Iteration: Repeat for a specified stopping criterion
supp™*=supp™U (K"},
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where A" = (A"A)'A"(the pseudo-inverse of A)
- Output: X
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In this study, the aircraft noise evaluation method WECPNL, currently used by the military in air-

fields in urban and nonurban areas, and Lge, which is scheduled to be used starting in 2023, were

compared and analyzed. Moreover, L4, was calculated from actual data and using the conversion for-

mula presented by the Ministry of Environment. The differences between these calculated values of

L4n were compared, and the noise exposure damage area was compared by creating a noise map.

There was a difference of about 1dB(A) between Ly, calculated from the actual data for Military

Airfield A in urban areas and Lg, calculated using the conversion formula. The difference between

Lgen calculated from actual data for Military Airfield B in nonurban areas and L4, calculated using the

conversion formula was about 3 dB(A). The WECPNL map appeared smaller for Military Airfield A in

urban areas and appeared larger for Military Airfield B in nonurban areas. The difference between Lgen

calculated with the conversion formula and the noise exposure damage areas of Airfields A and B

may be interpreted as the difference between urban and nonurban areas. However, this may be due to

the different dimensions and the number of flights at each airfield. Before the evaluation unit is

changed to L4 in 2023, it is necessary to present more reliable Lg,, conversion values for each air-

port by conducting more studies that consider the factors for each location and area of the airport.
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Table 1 Combat plane main specifications

(a) F-5 E/F main specifications

Length 14.45m Width 8.13 m
Height 4.08 m Own weight 4410 kgf
Maximum Cruising
take-off weight 9920 kgf distance 2863 km
Thrust 5000Tbs | MaxImum oy g6
speed
Nothrop T-38 | Maximum
Developer talon ascent height 16200 m
Engine GEJ-85GE-21B
(b) KF-16 main specifications
Length 15.03 m Width 9.96 m
Height 4.88 m Own weight 7681 kgf
Maximum Cruising
take-off weight 21733 kef distance 4220 km
Thrust 230001bs | MaXImum o oyeh 202
speed
General Maximum
Developer dynamics ascent height 18200 m
Engine PW F100-PW-229 turbo fan
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Table2 WECPNL and L4, at points around military

Table3 WECPNL and L4, at points around military

airfield A airfield B(1)
Point WECPNL Lgen [dB(A)] Point WECPNL Laen [dB(A)]
1 86 68 1 83 66
2 81 62 2 94 77
3 75 62.6 3 0 64
4 98 78.8 4 85 68
5 84 68.4 P 38 69
6 77 61.8
7 80 65.6
8 76 60 “
9 74 59.8 = ”
Z70
=
S6s
85.0 —
y=0.9452x- 11.495 60
200 R?=0.9013 5

@
o
o

EventLden(dB(A))
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Fig. 2 Correlation between WECPNL and Lg., at points
around military airfield A
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Table4 WECPNL and L4, at points around military

Table 5 Areas for WECPNL and Lg, noise contour

airfield B(2) (unit: km?)
Point WECPNL Lien [dB(A)] WECPNL 85 Laen 70 dB(A)
Airfield A
1 88 70 10.9 17.4
2 92 77 WECPNL 80 Laen 66 dB(A)
Airfeld B(1)
3 83 66 69.1 53.6
4 79 65 WECPNL 80 Laen 66 dB(A)
Airfeld B(2)
5 84 70 57.7 472

v =0.8974x- 72386
80 R®=0.8685

Ewvent Lden(d

70 75 80 85 80 95 100
WECPNL

Fig. 4 Correlation between WECPNL and Lg., at points
around military airfield B(2)
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ABSTRACT

An acoustic domain combined with a flexible structure induces a unique sound field due to the

interaction between a fluid and the structure at acoustic—structure boundaries. In this study, the char-

acteristics of the acoustic modes induced by a structural vibration mode were examined, and the

acoustic noise from the vibration mode was predicted using a numerical analysis. For this, a rever-

beration chamber with a shell at one side was constructed as a finite-element model, and the modal

parameters of the vibration and acoustic modes were evaluated using an eigenvalue analysis. In addi-

tion, the structural vibration and sound pressure caused by a impulse load impacting the shell were

analyzed with a time-domain acoustic—structure coupling analysis, and an acoustic mode was analyzed

from a specific vibration mode by identifying the vibration and acoustic modal response from the

measured responses. The framework for predicting the acoustic mode presented in this study can en-

hance the understanding of sound pressure induced by vibration. Further, it is expected that this

framework could be applied to predict the heavy weight floor impact sound from the vibration of a

slab in an apartment.
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ABSTRACT

Active vibration control for a 25 %-scale model of a high-speed compound unmanned rotorcraft
was experimentally studied. The compound rotorcraft uses wings, propellers, and a lift-offset coaxial
rotor system with two blades per rotor. A small-scale airframe structure was manufactured using alu-
minum and steel and appropriately represents the dynamic similarity of the full-scale model. A
ground vibration test (GVT) was used in this experimental work. An active vibration control system
(AVCS) using two force generators and three accelerometers was applied for the active vibration
control of the small-scale airframe model. Three accelerometers that measure acceleration signals in
the vertical direction of the airframe are located at specific airframe locations: the remote cockpit
unit, wing root, and wing tip. A 2P rotor hub pitch moment that produces a linear force generator
was used to excite the airframe structure. The AVCS using the Fx-LMS algorithm was implemented
using MATLAB Simulink, dSPACE ControlDesk, and MicrolabBox. This experimental study shows
that the vibration responses of the airframe in the vertical direction at the specific airframe positions

are reduced by 47.54 % ~84.67 %, and the test results compare reasonably with the simulation

results.
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ABSTRACT

This study aims to identify any problems that may arise as a result of enforcing the "Military
Airfields and Military Firing Ranges Noise Prevention and Compensation Act; and suggest improve-
ments regarding the enforcement of the law. To do so, the purpose and main contents of the law,
are compared to those of the "Airport Noise Prevention and Areas Assistance Act) a well as similar
legislations enforced overseas. Specifically, this study aims to identify improvements to the law by
conducting a series of interviews with residents living around military airfields and firing ranges.
Suggested improvements to the enforcement of the law include higher noise compensation standards,

a higher minimum compensation, and a practical solution in the form of noise countermeasures.
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Division Category Category Category
3 zone 2 zone 1 zone
Permission to
Res@e_n tial No limit No limit install
facility soundproofing
facilities
Education Perr}]riszﬁn to
and medical| No limit No limit s
i soundproofing
facilities N
facilities
Permission to
Public 1 N0 limit | No limit install
facilities soundproofing
facilities
Table 5 Overseas noise-related law
Division Category Category Category
3 zone 2 zone 1 zone
70~74 75~79 80~84
Us
(WECPNL) Limited use Lan_d use
restrictions
Over 75 75~90 90~95
Japan
(WECPNL) Loss Buffer zone
compensation
Less than 62 67~75 Over 75
Germany
(Lden) Loss
compensation
gl e e Agslo) A, ALYl Bk it
A W gle slew SRIFSA, v=, =Y 59
bl A= AFA Aol tigk v Aol 4
FoR 7172 vhsle] B3 ek T, 2840
A2)%9] A4S Table sVt o] Tl FFPLY
A3 A dARe e Agala A Aol
e AR oL FA A S AWt 91A

g ASEd did BAdeS A9she w7k §lth

53], vl=e] A5 FE 79 Aokl A fon
&8 A HAGAEAY(AICUZ, airport installation
compatible use zone)® LG &3l 9o
2T %(noise zone)S A3kl EX|o]E At F

A EEe] agel Wi EdAs
Zgol et qtAIE skar glo, g BB i
oA ALl RIZE Tk ol 485 T glor



Joung Hyun Hong et al.;

Possible improvement to the "Military Airfields and Military Firing Ranges Noise Prevention and...

Table 6 Enforcement decree of airport noise prevention

Table 7 Law improvement requirement
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ABSTRACT

This study monitors the Nielsen Arch Bridge using U-Network, both during and after construction. The

U-Network monitoring system consists of a sensor part that detects structural behavior, a data logger part

that stores and measures signals from the sensor, a communication part that connects each data logger,

and a main server for data collection and processing. The installation of the monitoring sensor was per-

formed in compliance with principles that aim to minimize damage towards the target structure and secure

long-term durability, as well as maximize the sensor’s maintenance efficiency. Furthermore, the sensor was

field-tested after installation to ensure that it is properly installed without any errors. The stability and re-

liability of the bridge was assessed by a structural analysis using monitoring and finite element analysis.

To adapt and develop the U-Network system as a tool to monitor bridge, the Unique Feature Identifier

technology, Geographical Information System 3D technology, and collaboration with local government and

organizations shall be needed. A linkage plan to incoporate the technology into management systems of

existing facilities is required to be prepared and followed by continuous research investments.
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Table 1 Status of target bridge

Categorize

Contents

Design load

DB-24 (gross weight: 43.2 tonf)

Length

Total length L=358.8 m

Main span (Nielsen arch): 160.0 m,

Concrete arch: 2 @85.0=170.0 m

Connecting bridge: start point-15.9 m,
end point-12.9 m

Width

Main span: 18.49 m
Connecting bridge: 15.50 m
(Effective : 13.5 m)

Top
Structure

Main Span: Nielsen arch

(steel plate deck)
Concrete arch: deck concrete arch
Connecting bridge: RC Rhamen

Type

Bottom

Main span: octangle sloping pier
Concrete arch: concrete arch rib
Connecting bridge: Rhamen pier

Bearing

Main span: spherical bearing (special)
Connecting bridge: elastomeric bearing

Expansion joint

Main span: rail joint
Connecting bridge: NB (ACE) joint
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Table 2 Configuration of the instrumentation system Table 4 Equipment and contents for optical network
establishment
Categorize Contents
Data Structural behavior measurement Categorize | Device name Measurement details
measurement
sensor
system FDF Optical fiber cable splitter
Data gathering .
H/W Data gathering . .
system Optical media Optical - UTP converter
Data converter
" . - Data
ransmission Data transmission L .
transmission FDF — connect to optical
system Patch cord .
system media converter
Data storage & o
mornitoring Data storage & mornitoring Hub UTP splitter
S/W - - -
Data analysis Data analysis & comparison Serial converter | Serial - UTP converter
system of management standard
Table 3 Mai . o Table 304 %7, "MPEA, B & B4
able aintenance 1nstrumentation items -
dlolE =27 dd=m, Aol 7HE=A, AA, A
2] SEGESE A o ZEAfolE o
Meailt.g;ment Place s A, TFEEA & FAolHEA A4t
(Fig. 1 #2).
Strain rate Deleggtlon Strain analysis & provide
section data ~
(2) Optical network T
Mold Center of | Dynamic behavior analysis _ _
acceleration span and recording ASE doly dEF2 7]EY AMgEolR thgst
= O E 3 = RS o
Deflection Center of | Continuous monitoring of gAl A2EE Fa) o] Folxit). o] i TRE}
span deflection variant FHo] oA weg} AT A|AES H&ehH o)
Temperature | DeleB2tIon Atgﬂg:i;tgrfeegici;nf i o] ASe AAREeR o] FoiA= AFA|
2ES 20 glo] AAje® oA o HlolE A
- Upper part Analysis of effect of Z0] olEolok 3 Ay 2= 9 o
SCISmlC fOI‘CS Of pier seismic load [ ] ]Toi ]: \_]_—Tq— J-L"1(>P2)Oﬂ Ex]% ] ]E1i714
: : Boigh kel HolHzt AlSdeE wddhs HFEHE
Cable tension | Main cable Tension variance 2 S o
measurement AEE F AAREeRE i WS BUE o i
Wind direction | Center of | Analysis of wind direction o5 $18l Table 49 #0] optical networkE 7535}
& wind velocity arch & wind velocity o]g-3lt}

Upper part Analysis of differential

Pier slope of pier settlement, etc.

4. 4 otxlmel #HolE EFH =UETPY
Expansion joint | Expansion | Mornitoring of expansion
displacement joint joint behavior

4.1 BeleAx| MY 25

, W] A wFYH, 5t 54 T UHES =
= — Aol o) At webA o3t agke] 54, 9
= | 24, AR HslEr 9 gAY qEE S
AEslel AR pelEAs Uy wes
Table 59} o] AAsGrh =, A5 ¥s&EE7t
w2 RUHE 52 SA RES Folil, 7]zt
Ax Wstgo] wAlg RUHY S HEE Y5
= Blo] A oln, St o] z1e HUEY
FES S NEE w90
Fig. 1 Configuration of the instrumentation system D Aol Aele] IFET 2 XA . Aoy &
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Table 5 Cable tension data comparative analysis

Table 6 Result of tension measurement

. e R e I e Cable | 1 | 2nd | 3rd | 4th | 5th | 6th | 7th | Ave.
ensor management . name
name standard standard standard (de;lgn CAOO1
(k) (kN) L) oo (618) | 1270|1245 117.9119.6| 114.9|129.6 | 135.2| 124.1
ng‘log Ul 56586 848.79 1131.72 | 1865.5 CAO02
(618) (617) |113:5106.9] 1035 109.4| 1088 | 1169| 1185|1111
CAO02 | 54487 81729 | 1089.73 | 1860.8
(617) CA003
CA003 217y | 118:0/120.3]132.4113.3|132.9/120.7| 1235 123.0
17 544.87 817.29 1089.73 | 1860.8 (717)
CA004 | oo o 848.79 113172 | 1865.5 C/7\10§)4 124.7|140.6|145.0 [ 130.2| 140.4 | 129.2 [ 128.5| 134.1
(718) (718)
Ho| w2 o]24 FEFY RS Fdgsta FEH Aol EL] T/ IAT AS o FRERQ]
WS ke AolE AHE #Hudrh Aot AlolE T H dolg zte AlolEe] &Y
@ AolE e ATAR A . A o]lF S A gE}
= ABoR 584 #rt 7bsd B AR W 7 Al dAlopx| Lo AbalRel] o8k ghS 1
Aeh W =0 bAAS A ol8% A gl %27 Aoy AES s, wE A ¢
317] 918k A A o] et WA g 3 UMsd akexds ndd Ao A s 3
&3to] HF AlolE S At
Data &4 23yl JeiA E ke Bt vlastd 99.21%

4.2 7olE2| &
el g 54
o 7HEEAE o
3= Daqview(%3

£ 19.12.12.~20.01.12.A}0]
&3le] A=3}ST) Table 62 A
AT E TS

714 71% 344 = 1.070 Hz, 7lo)E @9 5% =
0.24 KN/mZ A3} Tt

4.3 Cable2| F&M 3li4
Aol &9l @k A =
A Ass detsted v o]
Ao Qe WAH = Sagell <% ﬂlol-‘é— A
(B WstE arefsfolsitl. Emstdel ofatd 7
ol &9 F7FHIAGE A (3)F #rh

5= " 1 (11)><L)2><(]}+7;)AC><E; 3)

2 (125 1)

D Any(FAelE @94l F#)(N/mm)
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Table 7 Compare impacted coefficient by analysis of cable influence line

Cable Cable tension Apply details Apply average
" | Deadload | Liveload | Lengh | GRES | NOEET L e | tension
711 760.1 201.6 120.00 0.094 980.6 989.1
712 1521.8 355.8 110.10 0.100 1913.2 1926.0
713 1028.9 3779 44.10 0.178 1474.2 1458.2
714 1414.0 364.9 92.10 0.114 1820.3 1828.5
715 1265.3 448.4 56.10 0.156 1783.7 0136 1774.7
716 1366.4 403.4 86.10 0.119 1817.8 1824.7
717 1345.8 457.5 62.10 0.147 1870.5 1865.5
718 1361.5 439.5 74.10 0.131 1858.8 1860.8
Table 8 Estimate of regression equation of cable
cable-711, L=120.0 cable-712, L=110.1
Cable Name Estimate of _regression Remark
equation
CA001 (618) y =0328x + 11.1
CA002 (617) y = 0.249x + 10.11
Fig. 2 Influence line of cable(711, 712) tension CA003 (717) Y =0324x + 11.0
CA004 (718) y = 0.386x + 11.94
cable-713, L=44.10 cable-714, L=92.10
S ASAY BIAA Y AA= BE
ez golsg.
g( o) = T 3A — 5)
Fig. 3 Influence line of cable(713, 714) tension
T8 FA - B PAA
cable-715, L=56.10 cable-716, 1=86.10 S Aol Ay W4

Fig. 4 Influence line of cable(715, 716) tension

cable-717, L=62.10 cable-718, L=74.10

Fig. 5 Influence line of cable(717, 718) tension
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Table 9 Level of bridge management standard

Categorize Lv.1 Lv2 Lv.3 Lv.4
g ormal) (1st management standard) 2nd management standard (3rd management standard)
2 g g
Management Lv. Safety Caution Warning Dangerous
60 % 60 % 80 % Over 100 %
Setting criteria | (of representative | (of representative value) or | (of representative value) or £ S0 1
value) or less more more (of representative value)

Using the

Decide whether to use it

structure Normal use Caution use or 1ot Stop use
Table 10 Establishing new management standard by AR el 7]Ee] Wbl e EAAS BAsa
reliability index AA A oAt e B e ARe
Mansgement | IS T o ARAR 24 P AN 71s) B
Cable standard (kN) standard (kN) | standard (kN) © AW digk AP e 22 Btk
Name Existing ﬁ:IOEc:Etii:r% 620 lvivzlrsgﬁllg 630 (1) 719 #@AA A3 45 HFeSd
standard [P~ 0| fuvan | P20 | ware | B0 gene c12 2 sle) S]] w1k g 48s)st
CA001 565.86 [438.5|848.79| 766.0 | 1131.72 | 1095.0 = e 7]%9“ S}Oq %ﬂﬂ—ﬁ] ‘]% ﬁxéé}iir/]-,
o T} olel@ FolA A ARe wA A
617) 544.87 [350.1|817.29 | 599.1 | 1089.73 | 848.1 ;g]]?_] ‘ﬂ"ﬂgi _ﬁ_x]la];(]_ﬂ. %19/]; AR 76“?‘7]'
0(1?1070)3 544.87 |434.0(817.29 | 758.0 | 1089.73 | 1082.0 di s 2 AS el djste] e e A
v Balo] RRANE e AL 7 AS F2
(718) 565.86 [505.4|848.79 | 885.8 | 1131.72 | 1277.4 ET}E]’% —‘?—/\15} ﬁﬁi %L}ﬂé}ﬁ}.
(2) G4l ofx|we] BE FAlo]Eo| tis) we]sHAA]
3RS A=t ARE S8 TUF FEES A8 A3t ojd Ao
duake] He7lEA] AL A 2, FA Bl disiMe #edAAr §88EE 298
<8, AeledE, 7xE, AFetEel tetel A4 Slof wE|@AIA ] ow]rt .
SEolth. wF AA| Al AR FE2ANA Ao ARk () wF TR JAH o A Fatet 3
& TEAAA Ale F EYEE A9 3 27] sk Ak 318 H o] dwkH o HA e A
A Aol vl HEste] tisEgio® AASa ol AS Koy At we gt E dske] Jgs
FakS] 60 % kS 2IShE A FAGAQA BE7] Belrke vk wEF FEEe] dshe A TAA
A, HENS 80 %S ZFeks A BudAR  71aL ol WP EY FUHE oIgth &, Bl
b #7)EA), HEES 2dete A ATGAGA A IA] o] Awel tisate] A&H 0w sl
HeP|EAE AAgsisich 2o FRAMA Y Al ste] AR E ofof gt
A 2 FEES A, AR A oS A 4) AA ASE A ko] SFEREEE o]&std
8] ggato] pE|7lEAld A8 siolek dA A" 2z Aol disf 7Eel e welgAA e gt
#e]71E219] #H] 9= Table 99F 2t A AFE A= A3 BE Alo)Ed wd3 &
o7IA FAHE IAREAE oldste] AHEF A FES ARSIl 7 AolES 7] Aold Az
4 AF poll tiste] Table 103 2& #7IEAE A AFE Hepslth webs] 71E9 AR A4
783t Wl oe Alols Aee dejsks B9 TUT &
TES A8t dA R 7 Aol tig kA
5.8 E 55 9 5 jlem 7 Aol vt} 747] Aolgk okd
w2 #Ee A9E 2ysich
Al opx]a Aels AHAE A HeFAA S U-HIEN A RYEE AJ2=FE 3 A]7]7] 9]
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[e

ABSTRACT

If less noise radiates from vessels and submarines under water, it is less likely for enemy troops
to detect them, which in turn improves the survivability and mission capability of their crews. The
Korean Navy thoroughly assesses the structure-borne noise level as a special-performance evaluation
item to reduce the underwater radiated noise before loading any equipment. The evaluation is per-
formed at the manufacturing site or in an anechoic chamber, depending on the allowable horizontal
support conditions. However, the pre-installation evaluation method does not take into account the in-
fluence of inclination conditions during the rolling, pitching, diving, and surfacing of vessels, which
may cause its results to differ from the noise levels during an actual operation. This study tests and
analyzes the effect a vessel's inclination angle on the structure-borne noise in an electric motor. The
results show no major frequency movement, which confirms that the structure-borne noise in the ro-
tational frequency component increases with the inclination angle. Therefore, the inclination angle is

a factor to consider during the design, evaluation, and operation of a vessel.
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Table 1 Inclination angle for the test

Trim Test angle (°)
-30.0
-27.5
-25.0
=225
-15.0

-7.5
Even 0.0
+7.5
+15.0
+22.5
+25.0
+27.5
+30.0

Diving angle

Surfacing angle

Table 2 Test equipment

Equipment | Specification & type
| 4 Test RPM 1200 t/min
| Diameter (L) 100 mm
~ | Diameter (H) 80 mm
Power 25W
. Max. +£35°
inclination
Table size |2 000 mm % 2 000 mm
Pay load 1500 kg
Control Frequency, Time,
parameter Velocity
Signal LMS / SCM201
analyzer
Accelerometer MMEF /§943B100,
Kistler / 8776A50
Vibration | y;10r 1 394C06
calibrator
Power +Load
Input

Main
Controller

Fig. 3 Inclination test diagram
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Fig. 5 Test setup for the vibration test
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Fig. 6 Test results of the vibration by inclination
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Fig.7 Test results of the vibration by harmonic frequency
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73}, Shell Mode Vibration( == 7%)

ABSTRACT

In pressurized water reactor systems, pressure boundary components are mechanical systems that

exhibit significant differences in pressure between the inside and outside of their boundaries. Any

cracks and faults in pressure boundary components should be diagnosed in advance, and pressure
boundary integrity should be continuously monitored. Against this backdrop, many diagnostic techni-

ques based on various physical phenomena have been developed. However, most of these technical

developments have been conducted in testbed, rather than in a commercial environment, and there-

fore, they require feasibility checks for more practical conditions. In this study, the vibratory charac-
teristics of different types of faults in secondary piping are analyzed to estimate the field applic-

ability of the vibration-based prognosis technology currently under development. The analysis results

show that this technology is advantageous in diagnosing every type of fault in a commercial reactor

environment.

1. M &

7173 42 (pressurized water reactor; PWR) 7|4k

Eaguifye]

qY 94 Bz FES

= EA77

I
]

ok

Corresponding Author; Member, Korea Atomic Energy Research
Institute, Senior Researcher

E-mail : cyc@kaeri.re.kr

Member, Korea Atomic Energy Research Institute, Postdoctoral
Researcher

Member, Korea Atomic Energy Research Institute, Senior Researcher

7] §18 71AA Al =Ele] A d9E AAshke Ao
2 FE 4987, o, ¥y T AAEC] &3
ol gt FHAAT7|AAE w& 4F k5o 2835t
L lom, o= Qlal gAY HHY e % A
B Al vl Sk, hE A AN S v 2
TG (crack) &2 A4 Ai(fauly A2t vl o}
e R e A= e R g o R B P B |

i Recommended by Editor Jin Gyun Kim

{©) The Korean Society for Noise and Vibration Engineering

Trans. Korean Soc. Noise Vib. Eng., 31(6) : 675~683, 2021 | 675



Sang-Jin Park et al.; Analysis of Vibration Characteristics of Secondary Piping Faults in Testbed, Research, and Commercial...

HEEA] AR oS- 2 ek (prognosis) EojoF g}

ol#d FoAS wgez A AFHAA A
Ags Adstr] s AdE Fel weh 29, ¢
A, 94 29 5 ohdd A A, G 7eE
of /s a i, AEE Qe oY HE &
A FxE ME 5A4L ol&ste AT 453
ZleE AFEAL d=d®), o]y XE 7|vke] o
3 7)ed g TR A4 g A83
T A AL A S Y WE A 8rbs et
Al Zlere] shseitt. wgt, A Fws 98] Hot
Ao FuA sadgio] AS AlARE dasitt
= & AEE AYa ok

AR olglA tiget WAEe A% AF VW
4 d5-Ag 7EES A ddE 9dy ge g
Aol AEE AL = A5 drbAoltt A T)e
Miko] oA = HAEMES] 4L 7% A4 1
Aol YA Aol v AvRE H4Ha, AY %
A G A R & 243 & AolE Kol
= 7971 Bk webA, A E Al dig s A
£8 5HE sk B2 A% A5 ARE Ve
2 % A8t5As dgdom geldel st
A 715 A (feasibility) S Aok 3k

o] AT E AA AT 3 zs 7|5k A
T A dE-2d A HE Ve % 48 7
= dSsta duEristy] 98 HAEWE/ATE
(HANARO)/ZHZ oaHAE &1 =1 4 873 =

Ab ARE 7o 2 o]} vl F(secondary piping)©l
e vl S 2o 4, v, 13, ole )
o 2% 54

J
[

2. HAEHIE/ATZ/AMAHEE O[Xt AS
28 =4 ¥ #4

Table 12 BIAZEH=/AT 23R o3} A
A 203 £ S A Agfoltfe ) Al
FHE A9 oA Ale2 FHEE v AP &
A z7lo] Hapwbdol, o] <dtexE HAEW =
o} #fo]7} 2 715 FZ(severe condition) Z} 7 &}
o] (feedwater line)S T8 #4] iAo g XA

H2EW=/AF2/4H0E2 Al 714 372 Table 1
oA B 4 %ol MZE ujE AY, 4 29
S %, 2P 7 S0 Az Apol

.

[o:

o

e =

>

676 | Trans. Korean Soc. Noise Vib. Eng., 31(6) : 675~683, 2021

Table 1 Operational conditions and environments of
testbed/research/commercial secondary systems

r:e{lifc')r Com Com. eactor
Testbed : (severe
8L | mersiion condition)
ARO)
Dia. & (inch) 8 24 36 30
Thick. D 025 | 0375 | 05 0.5
(inch)
h/D 0.031 0.0156 | 0.0138 0.016
Material Carbon steel
Temp. (°C) Room 135 40| 136 | 210~232
temp.
Press. (kPa) Atmospheric 380 | 2200 ~ 2800
pressure
Flow rate
(m/s) 0.5~0.85 1.7 2.5 3.5
Mass flow
(ke/s) 16 ~27 500 1,600
Insulator None Installed
Simply
Supporter supported - Full clamped
welt). 53], vjat 7] SHelA AR} PR
o[x} wj e HIAEH = Hlg| 7 EYE = A
o, 27 v A4 vl&(h/D)e] ARt oletdS &
Atk R, HAEMES dyme A2, W7l
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Table 2 Modal analysis results of elbow

Res. reactor
Testbed (HANARO) Com. reactor

1st mode 480 80 47
2nd mode 514 97 60
3rd mode 1055 208 128
4th mode 1274 221 133

Ist mode 2nd mode

3rd mode dth mode

Fig.1 Mode shape results of elbow
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i - el ok eIl AA R
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onance) Al 72 B/ F d=d, o] FoA HF
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Classification of Damaged Composite Structures Using Structural Vibration
Signals Featuring Robustness to Measurement Locations
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ABSTRACT

In the present work, a new method to classify healthy and damaged composite structures using
experimentally obtained structural vibration data is proposed and evaluated. After fabricating healthy
and damaged laminated composite beam specimens, structural vibration data for fixed-free boundary
conditions is experimentally obtained via random excitation. The measured vibration signals are con-
verted into images using a Short-Time Fourier Transform and used as input data for learning and
testing. First, an autoencoder is used to detect the presence of damage. The autoencoder model is
trained using the vibration data of the healthy composite structure. The vibration data of a healthy
composite structure is input to the trained autoencoder model with the data of a damaged composite
structure, and errors between the input and output data are compared to detect the presence of
damage. Second, a convolutional neural network model is used to classify the healthy and damaged
composite structures with two different damage locations. This study confirms that the proposed tech-

nique can effectively detect and locate damage in composite structures.
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Table 1 Structure of the CNN model

Layer 1 Image input layer
Laver 2 Convolution 2D layer
y Filter size: 3 x 3 / number of filter: 16
Layer 3 Batch normalization layer
Layer 4 ReLU layer
Layer 5 Max pooling 2D layer
L 6 Convolution 2D layer
ayer Filter size: 3 x 3 / number of filter: 32
Layer 7 Batch normalization layer
Layer 8 ReLU layer
Layer 9 Max pooling 2D layer
Laver 10 Convolution 2D layer
Y Filter size: 3 x 3 / number of filter: 48
Layer 11 Batch normalization layer
Layer 12 ReLU layer
Fully connected layer
Layer 13 number of class: 3
Layer 14 Softmax layer
Layer 15 Classification layer
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Fig.9 Training curves of the CNN model
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ABSTRACT

This study demonstrates a method for predicting the vulnerable location and fatigue life of an
SSD (solid state drive) mounted on a notebook computer in a drop environment. In order to con-
struct the drop environment of a notebook computer, a jig with the same weight and structure as the
actual computer was used. The SSD was fixed in the same location as it would be on a notebook
computer, and a drop experiment was performed. A drop analysis was performed by developing a fi-
nite element model of the notebook computer with the SSD. Additionally, we analyzed the effects of
secondary contact between the SSD and other components. The vulnerable location was determined
using the stress analysis results from the solder ball of the SSD. Using the analysis results and the

Coffin—Manson equation, the fatigue life of the SSD in a drop environment was predicted.
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ABSTRACT

Recently, there has been a growing interest in the collection and utilization of big data in various

fields. Several studies are being conducted on the methods of utilization of the ever-increasing data.

Big data appears in various forms, such as numbers, pictures, and text. The analysis of texts within

social networks is being actively carried out. The research trends related to the floor impact sound

targeting unstructured data in the abstract (text) of the research articles was examined in this study.

The primary key words and areas of research related to floor impact sound were extracted and the

fields were divided. The five extracted topics were ‘evaluation of materials’, ‘frequency and mode

analysis’, ‘floor structure and ceiling structure’, ‘vibration and frequency characteristics of slab struc-

ture’, and ‘impact sources characteristics and response evaluation’. Moreover, there is a requirement

for extensive research on the psychological reactions, for instance, residents' auditory experiments and
9 9

prediction of floor impact sound.
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Table 2 Frequency of key words (rank.1 ~ 30)

No. Key word Freq. | No. Key word Freq.
1 Slab 234 | 16 House 106
2 Apartment 231 | 17 Vibration 102
3 Material 219 | 18 Ceiling 88
4 System 203 | 19 | Characteristic 79
5 Performance 185 | 20 Thickness 78
6 Structure 169 | 21 Pressure 77
7 Rubber ball 152 | 22 Effect 76
8 Method 148 | 23 Stiffness 75
9 Insulation 146 | 24 Wall 64
10 Source 133 | 25 | Bang machine 63
11 Frequency 127 | 26 Isolation 59
12 Building 123 | 27 Rating 58
13 Reduction 120 | 28 Factor 58
14 | Measurement | 116 | 29 Weight 57
15 Room 107 | 30 Field 52
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Table 3 Results of network analysis
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‘house’, ‘building’, ‘performance’,
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A FAme| 249}
A g ahvol
S $AAE A

2 ‘slab’

AT =

=
=

»}:LOP

el

TF-IDF Degree centrality Eigenvector centrality

No. Key word Weight Key word Degree Key word Degree
1 Chip 1.8 Slab 0.1504 Apartment 0.6859
2 Masking 1.8 Material 0.1328 House 0.5392
3 SBR 1.8 System 0.1253 Building 0.4018
4 Hanok 1.7 Apartment 0.1153 Performance 0.1324
5 Aperture 1.6 Measurement 0.1153 Insulation 0.1032
6 Joist 1.6 Structure 0.1153 Slab 0.1009
7 Uncertainty 1.6 Ceiling 0.0952 Structure 0.0719
8 Cork 1.6 Method 0.0927 Ceiling 0.0701
9 Deformation 1.6 Performance 0.0927 System 0.0661
10 Gap 1.5 Vibration 0.0927 Housing 0.0485
11 Pallet 1.5 Rubber ball 0.0902 Characteristic 0.0385
12 Strain 1.5 Characteristic 0.0727 Thickness 0.0380
13 Modifier 1.5 Reduction 0.0727 Construction 0.0355
14 Pad 1.5 Source 0.0677 Material 0.0347
15 Butyl 1.5 Thickness 0.0677 Room 0.0342
16 FRP 1.5 Room 0.0652 Frame 0.0340
17 Speech 1.5 Wall 0.0652 Problem 0.0333
18 Elevator 1.5 Frequency 0.0627 Reduction 0.0331
19 Deck 1.5 Construction 0.0576 Resident 0.0322
20 Void 1.5 Effect 0.0576 Isolation 0.0308
21 Capability 1.5 Factor 0.0526 Balcony 0.0258
22 Tube 1.5 Insulation 0.0526 Wall 0.0249
23 Tower type 1.5 Building 0.0501 Source 0.0233
24 Module 1.5 Condition 0.0501 Vibration 0.0200
25 Annoying 1.5 House 0.0501 Neighbor 0.0189
26 Intelligibility 1.5 Field 0.0476 Tower type 0.0188
27 Block 1.5 Order 0.0476 Condition 0.0181
28 Plastic 1.5 Bang machine 0.0451 Percentage 0.0174
29 Mini laboratory 1.5 Stiffness 0.0451 High rise 0.0173
30 Hall 1.5 Addition 0.0426 Site 0.0160
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Table 4 Topic analysis

No. Topicl Topic2 Topic3 Topic4 Topic5
1st Material Method Apartment Slab Rubber ball
0.147 0.077 0.098 0.144 0.107
ond Reduction Measurement Performance System Source
0.073 0.076 0.097 0.122 0.095
3nd Stiffness Room Insulation Structure Bang machine
0.051 0.072 0.081 0.069 0.044
4th Isolation Frequency Ceiling Vibration Characteristic
0.025 0.059 0.056 0.061 0.042
sth Layer Pressure House Apartment Building
0.022 0.05 0.039 0.044 0.035
6th Property Rating Structure Wall Machine
0.019 0.039 0.035 0.038 0.035
“th Mortar Mode Construction Thickness Experiment
0.017 0.03 0.027 0.038 0.032
sth Factor Band Factor House Effect
0.015 0.029 0.019 0.027 0.027
oth Concrete Field Problem Building Response
0.015 0.029 0.019 0.026 0.027
L0th Load Number Building Weight Force
0.015 0.022 0.018 0.02 0.026
Vibration and frequenc Impact sources
Title | Evaluation of materials Freque;l;zl;lsr;;i mode an dFlcoe(;{i;;msirtﬁz:eture characteristics of(‘l slaby charscteristics apd
structure response evaluation

= Topicl-evaluation of materials

L 20%

N

= Topic2-frequency and mode analysis

= TopicS-impact sources characteristics and response evaluation

Topic3-floor structure and ceiling structure

Topicd-vibration and frequency characteristics of slab structure

Fig. 5 Proportion by topic
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for Reducing Wind Noise
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ABSTRACT

An experimental study was carried out to identify the characteristics of a windscreen to reduce

wind noise. Five different windscreens were used to measure noise reduction, and the windscreen

covered the microphone. They have different shapes, sizes, and pores per inch. First, the capability
of each windscreen to block wind was studied, and then the effects of noise source, source magni-

tude, and wind speed on noise reduction, due to a windscreen, were investigated. The measured

noise levels were examined in the 1/3 octave band. In the low frequency range (<50 Hz), noise lev-
els were severely distorted for all windscreens. In the high frequency range (> 6300 Hz), the largest

windscreen showed more noise reduction than the other windscreens. In addition, an on-site experi-

ment confirmed that noise measurement was possible for wind speeds up to 5 m/s.
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Table 2 Specification of experimental equipment

Item Maker Model Class Characteristic
- Standard : CEI 61672-1 (2002)
Sound level 01dB Class 1 | Dynamic range : 30~137dB(A)
meter /France - Weight : A, B, C, Z
- Frequency : 1/3 octave (12.5~20 kHz)
SOLO
- Microphone : 377B02
- Preamplifier : 426E01
Microphone PCB - Nominal microphone diameter : 1/2"
& JUSA Class 1 |- Frequency response characteristic : Free-field
Preamplifier - Frequency range: (+2 dB)3.75 to 20000 Hz
! (3.75 to 20000 Hz)
378B02 - Dynamic range: 137 dB re 20 pPa
- Range 20 m/s : 0.6~20 m/s
- Accuracy : £1.0 %FS £3.0 % reading
Micro Vane Schiltknecht ) }?(E)Vir::lrslfpg;nl? 451(; ;(i/];rgo ¢
Anemometer /Germany - Head dimensions : ¢ 11X15 mm
- Access opening : 16 mm
MiniAir60 - Probe length : 165 mm
Data Aquisition Siemens PLM —n - Ultra-quiet operation, no fan cooling, ideal for
& Post Software ey - acoustic measurements
processing - Up to 204.8 kHz
Scadas Mobile
- Lightweight: 14.5 kg
Omnidirectional Cesva ’ ) IC;;rlggt?P({{]nil)l—dlrectlonal radiation diagram
Speaker /Spain - Carrying case as a trolley to facilitate the
BP012 BP012 mobility
- Power amplifier 1000 W
- Integrated noise generator
Power FALM B - High pass filter
Amplifier /Germany e - Low pass filter
- Radio remote control
PA-1000 - Weight 4 kg
- Power : 220V
Laree - Size : 930%900%x320
Fa%l Hans electronics - - Weight : 19kg
- Wind type : direct
- Wind volume : 10930
242k SFMC-750T)= YE Afol ARSItk £ ALS sl APS Fdssith vide] dd3
gk T4 AlX(schiltknecht)ys 29 455 ST o £35 98 A 2 EUTE NS Ao, AF
AREstaL, 549 o= Scadas Mobilel A F3} 7|5 dAZ SE2 TFsAIZTE viEolA 0.6 m, HF
T 24 Fdssit 7]el A4 1 "ozl 7gle] ¥4 A4 (anemometer)
& A T8 SIS
3. &3l vt it 45 A HA, BEe] jle A5 AE71E Thecte] Bt
F20] 6714 A1 m/s, 1.9m/s, 2.9 m/s, 4.0m/s,
DG HER o] WEY W2 FYSE  S0ms, 59ms)7t e 4] 31 S28 549
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Fig.1 Experimental set up to identify the capability
of a windscreen to block a wind

Table 3 Wind speed measured inside the windscreen

Fan wind speed
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Fig.2 Wind speed measured inside the windscreen
depending on wind speed in Model V
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Table 4 Noise reduction due to windscreen depending on noise source
Section
Source None Model I Model 11 Model III Model IV Model V
Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2
OL 95.67 | 96.56 | 95.36 | 96.25 | 94.96 | 9596 | 95.15 | 9550 | 95.21 | 95.83 | 93.39 | 94.37
Road | Mic2-Micl 0.89 0.89 1.00 0.35 0.62 0.98
Difference™ - 0.00 0.11 -0.54 -0.27 0.09
OL 82.20 ‘ 84.38 | 82.96 ‘ 84.99 | 82.98 ‘ 85.09 | 81.94 ‘ 84.06 | 81.76 ‘ 83.87 | 81.91 ‘ 83.97
Rail |y o Micl 2.18 2.04 2.11 2.12 2.11 2.06
road
Difference™ - -0.14 -0.07 -0.05 -0.07 -0.12
OL 98.63 ‘ 99.78 | 98.32 ‘ 99.29 | 98.80 ‘100.04 98.34 ‘ 98.51 98.59 ‘100.04 98.67 ‘ 99.77
White| 2 Micl 1.15 0.97 1.24 0.17 1.45 1.09
noise
Difference™ - -0.18 0.09 -0.98 0.30 -0.05

% Difference :
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[Model L I, II, IV, V(Mic2-Micl)]

[None (Mic2-Micl)]
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Table 5 Noise reduction due to windscreen depending on the magnitude of white noise

Section
Magnitude None Model I Model I Model III Model IV Model V
Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2
OL 68.66 | 70.72 | 68.42 | 70.06 | 68.42 | 70.60 | 68.24 | 69.99 | 68.44 | 70.84 | 68.74 | 70.40
70 . .
dB(A) Mic2-Micl 2.06 1.64 2.18 1.75 2.40 1.66
Difference™ - -0.42 0.12 -0.31 0.34 -0.40
OL 79.71 ‘ 81.67 | 79.78 ‘ 81.60 | 79.61 ‘ 81.85 | 79.45 ‘ 81.06 | 79.70 ‘ 81.68 | 79.55 | 81.71
80 . .
dB(A) Mic2-Micl 1.96 1.82 2.24 1.61 1.98 2.16
Difference™ - -0.14 0.28 -0.35 0.01 0.20
OL 89.44‘ 91.44 | 89.60 ‘ 91.24 | 89.25 ‘ 91.53 | 89.29 ‘ 90.59 | 89.40 ‘ 91.60 | 89.32 | 91.42
90 . .
dB(A) Mic2-Micl 2.00 1.64 2.28 1.30 2.20 2.10
Difference™ - -0.37 0.28 -0.70 0.20 0.10
OL 98.63 ‘ 99.78 | 98.32 ‘ 99.29 | 98.80 ‘100.04 98.34 ‘ 98.51 | 98.59 ‘100.04 98.67 | 99.77
100 . .
dB(A) Mic2-Micl 1.15 0.97 1.24 0.17 1.45 1.09
Difference™ - -0.18 0.09 -0.98 0.30 -0.05

% Difference : [Model 1, II, 1II, IV, V(Mic2-Micl)] -
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Table 6 Noise reduction due to windscreen depending on the wind speed
Section
e e None Model 1 Model 11 Model 111 Model IV Model V
Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2 | Mic-1 | Mic-2
OL 98.63 | 99.78 | 98.32 | 99.29 | 98.80 | 100.04 | 98.34 | 98.51 | 98.59 | 100.04 | 98.67 | 99.77
(081) Mic2-Micl 1.15 0.97 1.24 0.17 1.45 1.09
Difference % - -0.18 0.09 -0.98 0.30 -0.05
OL 99.33 ‘ 100.85 | 98.93 ‘ 100.65 | 98.96 ‘ 100.59 | 99.12 ‘ 100.28 | 98.90 ‘ 100.85 | 99.30 | 100.80
2 Mic2-Micl 1.52 1.71 1.64 1.16 1.95 1.50
Difference % - 0.19 0.12 -0.36 0.44 -0.02
OL 99.10 | 100.30 | 99.24 ‘ 100.71 | 99.19 ‘ 100.69 | 98.78 ‘ 100.18 | 99.08 ‘ 101.07 | 99.19 | 100.84
3 Mic2-Micl 1.21 1.47 1.49 1.40 1.99 1.65
Difference % - 0.27 0.29 0.20 0.78 0.44
OL 99.03 ‘ 100.38 | 99.15 ‘ 100.58 | 99.16 ‘ 100.95 | 99.38 ‘ 100.10 | 99.19 ‘ 101.01 | 99.18 | 100.79
4 Mic2-Micl 1.35 1.43 1.79 0.73 1.82 1.61
Difference % - 0.08 0.44 -0.63 0.46 0.26
OL 99.15 ‘ 100.83 | 99.19 ‘ 100.75 | 99.33 ‘ 101.00 | 99.22 ‘ 99.04 | 99.56 ‘ 100.90 | 99.00 | 100.88
5 Mic2-Micl 1.68 1.56 1.68 -0.18 1.35 1.87
Difference % - -0.12 0.00 -1.86 -0.33 0.19

% Difference :

714

[Model L 1L, IIL, IV, V(Mic2-Micl)]

[None (Mic2-Micl)]
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(c) Noise measurement equipment (d) Sound level meter with windscreen

Fig. 9 Experimental setup to measure road noise in the real field

Table 7 Trend line of noise level (SPL,;s) under 50 dB(A) in the outdoor noise test

Windscreen
Model I Model II Model III Model IV Model V

Trend line | Y =3.0011X+0.4536 | Y =3.0058X - 0.5226 | Y =3.7839X -3.3678 | Y =4.0125X - 6.5917 | Y =3.1254X - 1.3727

% X = Wind speed, Y = SPL (sound pressure level)
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Table 8 Noise difference (SPL,;s) due to windscreen
depending on wind speed in the outdoor

Table 10 Noise difference (ALeq,imin) due to wind-
screen depending on wind speed in the

noise test outdoor noise test

Wind Windscreen Wind Windscreen
speed speed
[m/s] | Model 1| Model 1II | Model III | Model IV | Model V [m/s] | Model I | Model II | Model III | Model IV | Model V

4 12.5 11.5 11.8 9.5 11.1 4 0.1 0.1 2.0 0.3 0.9

5 15.5 14.5 15.6 13.5 14.3 5 2.0 2.2 34 22 2.2

6 18.5 17.5 19.3 17.5 17.4 6 4.0 42 4.9 4.1 3.6

7 21.5 20.5 23.1 21.5 20.5 7 6.0 6.3 6.4 6.0 5.0

8 24.5 23.5 26.9 25.5 23.6 8 7.9 8.4 7.8 7.9 6.4

Table 9 Trend line of noise level (ALeq,imin) in the outdoor noise test
Windscreen
Model 1 Model II Model III Model IV Model V

Trend line | Y =2.012X~8.0708 | Y =2.0807X~8.2389 | Y =1.5011X~4.1215 | Y =1.9856X~7.7882 | Y =1.3789X~4.6478

% X = Wind speed, Y = SPL (sound pressure level)
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(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
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Statement of Copyright Transfer | A&t k= S2| M

Title | =22 M= :

Author(s) | XAHE) :

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

Author’s signature | i ZAX}e| A .

(the owner of copyright)

Author(name) | M :

Position | &% :

Affiliation | &% :

Date | Mst Z#t :

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

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

Authors are hereby granted the right to/AZH 2= 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
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Research Ethics and Ethics Committee Regulations

HFASTIET
einesl U 2eNE 29 TN

M

@

©)

Q)

722

(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 FAo] AU AxAL A48 AR Wl BB BFL
mejstel theel AME Aeste] 4 & Alrk 1) A BEATE B S48 QAR AAHL 2)
S%E stele] wE A shalHe] A, 3) sugk k8l SHadlE WEFA. 4) FAANR 257100
2A4Y9) NE B 5) 33 3947 e @ ARAL nolZ SRS S A 99319 24
of met AT FABNA £EH FAE AANE A 5 9

This regulation shall enter into force on October 24, 2008 (enactment)
9P 20089 109 24U HE] A ITH(AI)
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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.

FF2LAETFYI) HE AU o AL P BADR) 2 GFS F= AL A4, $99)
o}% % Aot Po] Al EeHEL ALF He AT otk ofo] RE UL ARIZAY FE
Felol e A3 09, Fel, 192 A2+ A= FAsa P AFAh

1. Authors should use their own knowledge and technology to improve the quality of life of human.
e AR del A B gIske]l A A3} 7)1%S AHEHIL 7)olslelof Fel.

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.

$EE FABEL Bolo] P A4S U9 LSAFFAT A4 WA lelska T FRel weste]
oF @tk g 2T ARIRA AplRoke] U BAskn AT AAE Fol] A3 =

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 2 A 2R aja dA ool o] AAskar sAsHA A4l sk, &eld
A oFAlo|| ZAalslo]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.
$E BRI AT FS) QRS A AT F A ol Aol ANHHE < B8,
Bole] AT 8 LA S 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.
$eE AT5Yst paste] A5 YRE olgate] FISILL RYH o] 5S F selAE ohlHeh
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.
E Qe AAeh AR sk H9e emA A el weh A AAkstelok 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

Journal Office Renaissance Officetel 1406-ho, 69, Seochojungang-ro, Seocho-gu, Seoul, 137-729 KOREA

Tel 82-2-3474-8002/8003 | Fax 82-2-3474-8004 | http://Jourmnal.ksnve.orkr | E-mail
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