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Axial Vibration Analysis Model and Its Vibration Characteristics
on the Ultra Long Stroke Low Speed Diesel Engine

W 3o & &
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ABSTRACT

Modern super-large two-stroke low-speed diesel engines exploit higher stroke and bore ratios con-
sequential to lower speed range (maximum continuous rating) operation. As such, engine designers
such as MAN Energy Solutions and Winterthur Gas & Diesel Ltd. have developed the “G-series”
and “X-series” engines, respectively, for this purpose. This engine design results in an increased pro-
pulsive efficiency and higher thrust variation force as well. However, the crankshaft axial strength
decreases with the higher stroke/bore ratio and the natural frequency of axial vibration decreases as
the amplitude increases. In addition, with the larger diameter and moment of inertia of the propellers
employed in this propulsion shafting system, torsional-axial vibrations occur in the resonance region
of torsional vibration. The thrust variation force generated by the propeller becomes the excitation
force and manifested as engine body vibration or ship superstructure vibration in an axial direction.
In this study, the axial vibration of a propulsion shafting system with a seven-cylinder 7G8OME
main engine was used as the research model. The axial vibration characteristic was analyzed through
theoretical analysis and actual measurement data. Its influence on the propulsion shafting is presented
herein, and a more accurate modeling technique and analysis is regarded necessary.
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Table 1 Specification of the 7G8OME propulsion en-

gine
Stiffness of thrust(MN/m) 800
dAxial Rel. damping(MN/s) 6.0
amper
Weight(kg) 6200
Tuned type D325/1/VIM
Diameterxwidth(mm) 3250xUnknown
Torsional | Outer/inner inertia(kgm?) 26 600/2600
damper Stiffness(MN-m/rad) 12.5
Relative damping(kN-m/s) 320.0
Weight(kg) 21200
Type 7G80ME
Cylinder borexstroke(mm) 800 x 3720
Power at MCR(kWxr/min) 24 400 x 66
Pmi at full load(bar) 18.12
Nominal torque(kN-m) 3530
eI:I/I;i::e Reciprocating mass(kg/cyl.) 14 161
Firing order 1-7-2-5-4-3-6
Dia. of crank shaft(mm) 1010
Conn. ratio(r/1) 0.5
No. of cylinder 7
Weight(ton) 1055
Type Fixed pitch
Diameter(m) 10.6
Frliar No. of blade(ea) 4
Momeotinris | g
Weight(ton) 71.37
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Numibar Natural frequency (unit: cycle/min)
of node Inactive Active
0 234.46 397.27
1 655.19 821.86
2 935.29 955.34
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ABSTRACT

This paper presents an experimental investigation on sound transmission loss performance of mag-

netorheological elastomer (MRE) with permanent magnets. From experimental results, the sound trans-

mission loss of a grid-shaped structure embedded with MRE and permanent magnets can be im-

proved over a wide frequency range (from 250 Hz to 2500 Hz). This study provides preliminary re-

search for the development of new sound insulating technology based on MRE. The proposed simple

method appears to offer potential applications in sound insulation systems,

even though the sound

transmission loss of MRE under magnetic field needs to be further improved.
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Noise Reduction of MRE with magnetic field(2.5kHz band)
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ABSTRACT

The present study focused on knocking noises of internal combustion engines. It was shown that

the quantification of knocking noise can be calculated by considering time-frequency masking. The

knocking noises were synthesized from the characteristics of diesel engine sounds. The subjective rat-

ing of these sounds was performed by a jury test. For the objective evaluation, time-frequency mask-

ing is applied to the knocking sound signals, and the modulation degree of those signals was

calculated. By a correlation test, the diesel sound quality index (DSQI) was developed. The DSQI

was successfully applied to the quantification of knocking noise of diesel engines.
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Investigation for the Mechanism and Main Parameters of the Stick-slip
Nonlinear Friction Induced Vibration in Water-lubricated Stern Tube Bearing
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ABSTRACT

Seawater-lubricated bearings applied to stern tubes are widely used to support ship propeller shafts.

Generally, the material of these seawater-lubricated bearings is rubber or polymer. Because the lu-

bricating fluid for this kind of bearing is sea water, its coefficient of friction is somewhat higher

than that of an oil-lubricated bearing. In particular, in the case of a low-speed regime where the

slope of the speed-friction coefficient curve is negative, the shaft system becomes unstable because

of the friction force, and self-excited vibration can be generated. This phenomenon is called non-

linear friction-induced vibration by stick-slip motion. In this paper, a simplified model of the pro-

peller shaft and bearing system with two degrees of freedom is suggested to define the mechanism

of the stick-slip motion; the stability of the shaft-bearing system according to the change in vertical

force, damping coefficient, and friction coefficient on the bearing surface was investigated with the

virtual shaft model.

In addition, an actual improvement case for the stick-slip non-linear vibration

problem occurring in the propulsion shaft of a typical naval vessel is introduced by applying the re-

sult from the investigation of the virtual shaft model described in this research.
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Fig. 3 Boundary of the system safety with respect
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ABSTRACT

This study addresses the acoustic reception characteristics of a horn guide applied to an ultrasonic

sensor for distance measurement. In order to design a horn guide to improve the acoustic directivity

of ultrasonic sensors for both transmission and reception, identifying the reception performance as

well as the transmission directivity of the ultrasound is necessary. The purpose of this study was to

find the horn guide angle maximizing the ultrasonic reception performance by comparing it according

to the angle of the cone-shaped horn guide. Acoustic finite element analysis was performed to identi-

fy the ultrasonic reception performance depending on the horn guide angle. For the horn guide with

a cone shape, acoustic analysis was performed after modeling horns of various angles in the range

from 0° to 40° of the wall angle of the horn. Horn guides made using a 3D printer were attached

to an ultrasonic sensor to measure the received sound pressure. From the experimental results, the

validity of the finite element analysis results was verified. Analysis and experiment consistently

showed that the maximum reception was observed at horn angles in the range from 20° to 25°.
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Fig. 5 Boundary and excited condition of analysis
model for a horn guide ultrasonic sensor
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(a) a=0°

(b) a=20°

(c) a=40°
Fig. 8 Analysis result of acoustic pressure on a cir-
cular plate
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Fig. 9 Acoustic pressure distribution on the circular
plate of the ultrasonic sensor for various horn

guide angle

Table 1 Reception force according to horn angle

Horn angle, Reception performance
a () Force (N) Normalized force
0 307 1.00
10 520 1.69
15 661 2.15
20 825 2.69
25 922 3.00
27 945 3.08
28 949 3.09
29 949 3.09
30 946 3.08
35 746 243
40 367 1.20
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Fig. 10 Experimental device configuration

Trans. Korean Soc. Noise Vib. Eng., 28(6) : 664~669, 2018 | 667



Sang Ok Seon et al.; Acoustic Reception Characteristics Using Horn Guide of Ultrasonic Sensors

e

|
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25° 30° 40°

(a) Horn guide made with 3D printer

(b) Combined ultrasonic sensor and horn guide

Fig. 11 Prototype of horn guides

Table 2 Measured angles of horn guide prototypes

Designed horn Measured horn angle (°)
angle, a (°) Angle Error

0 0.01 +0.01

10 9.43 -0.57

15 14.84 -0.16

20 19.93 -0.07

25 25.02 +0.02

30 30.28 +0.28

40 40.24 +0.24

Table 3 Comparison of reception performance ac-

cording to horn angle

Horn angle, Normalized reception performance
a () FEA Experiment
0 1.00 1.00
10 1.69 2.11
15 2.15 2.71
20 2.69 2.44
25 3.00 2.54
30 3.08 2.09
40 1.20 0.69
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Hand Gesture Recognition Using Surface Electromyogram
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ABSTRACT

In the present study, the performance of hand gesture recognition using surface electromyogram
(EMG) was evaluated experimentally. To obtain the surface EMG data of a human, a wearable arm-
band-type commercial measurement device including an eight-channel EMG sensor array was used.
The mean absolute value was extracted from the measured EMG data for use as the feature value to
be applied to the pattern recognition algorithm. A k-nearest neighbors (kNN) machine-learning algo-
rithm was applied to recognize the hand gesture patterns. The accuracy of the classification was con-
firmed according to the k value and the type of distance function applied to the algorithm. To eval-
uate the performance of the applied classification algorithm, EMG signals of five subjects were
measured, and their gesture classification was performed. It was demonstrated that the surface EMG

can be successfully used for hand gesture recognition with the classification algorithm.
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Table 1 Experimental participants

Participant Gender Age
A Male 24
Male 23
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D Male 27
E Male 24
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Table 2 Classification learning results with £-NN

classifier

k Distance function Accuracy (%)
Euclidean 100

1 Cosine 100
Chebyshev 100
Euclidean 100

3 Cosine 100
Chebyshev 100
Euclidean 100

5 Cosine 100
Chebyshev 99.7
Euclidean 100

7 Cosine 100
Chebyshev 100
Euclidean 100

9 Cosine 100
Chebyshev 100

Table 3 Classification test results with £-NN classi-
fier, learning data: A, test data: additional A

k Distance function Accuracy (%)

Euclidean 95.8

1 Cosine 92.7

Chebyshev 80.5

Euclidean 94.3

3 Cosine 89.6

Chebyshev 76.0

Euclidean 92.7

5 Cosine 88.8

Chebyshev 72.4

Euclidean 92.4

7 Cosine 87.5

Chebyshev 71.1

Euclidean 91.7

9 Cosine 86.2

Chebyshev 72.1
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Table 4 Classification test results with k-NN classi-
fier, learning data: A, test data: B, C, D

Table 6 Classification test results with k-NN classifier,
learning data: A, C, D, E, B/2, test data: B/2

k Distance function B Accurez;:y ) D k Distance function Accuracy (%)
Euclidean 69.5 52.1 52.9 Euclidean 97.4
1 Cosine 68.5 41.1 51.0 1 Cosine 97.9
Chebyshev 64.3 26.0 53.6 Chebyshev 922
Euclidean 68.2 53.1 51.8 Euclidean 96.3
3 Cosine 69.3 40.1 47.9 3 Cosine 96.9
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ABSTRACT

In this study, we developed a method to suppress the residual vibration from a pendulum when
the trolley moves to a certain position. In general, an input shaping technique is applied to reduce
the vibration of the pendulum after the trolley moves. The zero vibration input shaping technique
can be used to effectively suppress the residual vibration of the pendulum after operation. However,
because the input shaping technique is an open-loop control, it is difficult to suppress the vibration
caused by disturbances. To solve this problem, a control method consisting of the input shaping
technique and acceleration feedback control was developed to suppress the residual vibration under
disturbance conditions. A testbed was designed to validate the proposed method. Dynamic models of
testbed were derived, and a numerical simulation was performed. The stability of the acceleration
feedback controller was mathematically proven. It was proved both theoretically and experimentally
that the proposed method can suppress the residual vibration of the pendulum effectively.
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Table 1 Parameters of the experimental system

Parameters Numerical values
Mass of the tip weight (M) 0.9424 kg
Length of the rod (1) 0.82m
Mass of the rod (m) 0.1082 kg
Damping ratio of pendulum 0.0054
Natural frequency of pendulum( @) 0.56 Hz
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ABSTRACT

In order to investigate the characteristics of floor-impact sounds generated in apartment buildings

and the annoyance and disturbance caused by floor-impact sounds, a questionnaire survey was con-

ducted twice with an 11- or 12-year interval for respondents living in apartments. Questions in the

survey were on the characteristics of real impact sounds, and the subjective annoyance, disturbance,

or satisfaction for heavy and light impact sources. From the first survey, which was conducted in
2005, it was found that the most annoying time of day and space were 8 p.m. to midnight in the

living room. It was also revealed that the main source of the floor impact sound from the upper

floor is a child’s jumping and running from 6 to 9 p.m. More than half of the respondents were not

satisfied by the floor impact isolation performance of their own apartments. The results of the sec-
ond questionnaire survey, which was conducted from 2016 to 2017, show that 44.6 % of respondents
responded that they felt annoyed by floor-impact sounds, and 38.5 % of them felt disturbed. From

the results of both questionnaire surveys, it was commonly found that females are more sensitive

than males, and people in their 20s are usually less sensitive than people in their 30s and 40s. It

can be concluded that, for a subjective evaluation and questionnaire survey on floor-impact sounds,

females in their 30s and 40s should be included in the subject group.
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Table 1 Survey items of 1st and 2nd questionnaire sur-
vey on floor impact sound

Survey items Ist | 2nd
Sex. age [ ] (
Size of apartment unit [ ]
Years of residence [ ] [ ]
Presence of child [ ] [ ]
Floor finishing material [ ]
Time and place of floor impact sound generation| @
Extent to which a light & heavy-weight impact P
sound is heard
Feeling on light & heavy-weight impact sound | @
Annoyance & satisfaction on floor impact sound| @ [ ]
Disturbance of floor impact sound [ ]
Older
than 50's
8%
40's
17%
Female
46% Sex Male Age
54%
20's 30's
63% 12%

Fig. 1 Demographic
spondents

information of 1st survey re-

Shorter
than 1year  Longer than
13% 8 years 18%

Smaller than 66 m?

1~2 years
Lager than 155 m: 206 21%
123 mé ~ 155 me
66 m? ~ 99 m* 4%
46%

Size of
Years of Residence

Apartment Unit 57 years

20%

9 m’ ~ 132 m"
15%
3~4 years
28%

Fig.2 1st survey respondents’ residential living ex-
perience

2.1 1&F M E=A}

12} AR} SR Fig, 13} 2o] W3S 54 %, o
2L 46 %0121, 20tH7} 63 %, 30t ~ 40th7} 28 %,
50t o]’de] 9 %= YR SHAPE AFslal e
TEFE] PRI E Fig 20|49} 7Fo] 3083l 7
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Over 50's  20's

81% 63%
Male
29.1
Sex Age 33(1;:/0
40's
Female B
70.9 %
Fig.3 Demographic information of 2nd survey re-
spondents
Shorter than 3 year
S Longer than Without
10years child
2 37.2%
Stay Year Child
With
child
62.8 %
3 ~10 years
41.7 %

Fig. 4 2nd survey respondents’ residential living ex-
perience

A= SHAE 7P 3= (46 %)= VFERR
on, 209333 %), 40783 o119 %)°] A= e}
Wk @A) A s T AT T 1d~2d
24 %, 30 ~ 432 28 %, 53 ~ 7L 20 %, 7\ ©]
42 18 %2 YERTh

2.2 2X} MEZA}

22 AEzALY] AL A
Yol 29.1 %= 12} A&
7¥solt). Fig. 3olA9f o] AizAl SHAke] 3
=300 39 %, 40T 46.6 %5 30T ~40th ] 3
27} hF-E-S 2RE L 200 SEAE FE o] F
AL 12} AE2AeRE ZFol7h Q1= Ao R YERgT.

Fig. 4= 22} At SHAe] 3578 AFATet o]
olo] fF ZAMARE Aele Zolt). FETE AFAS
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R
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oX,
1o
=
o
o

ot M ofy

3.1

ERCEAE

Carpet Carpet
g 5o Paperboard
Paperboard 6.5%
26%

Bedroom Linoluem Living-room

Floor Finishing LZ3

P Material
Linoleum
61% Wood Wood
Flooring Flooring
12% 39%

Floor Finishing
Material

Fig. 5 Status of the finishing materials of the apart-
ment in which the survey respondent resides

Morning

S Etc.
0600~900  pporont
6%

24:00~06:00 3%
13% Toilet
Daytime 13%
09:00~18:00
12%

Bedroom
The space where floor 12%
impact sound generated

Livingroom

57%

The time when annoyed
Evening by floor impact sound
18:00~20:00

17 Kitchen

5%

Night
20:00~24:00

5

Bedroom (Main)
1% 9%

Fig.6 Survey results on the time and place of
floor impact sound
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3~5

Child 14~16
Ef
Jumping gtq% yea;nold Adult . o1
11% 2% " 0
Dropping 12~13
Materials. years old
14% G 3%
years old Child's age who 10~11
i) Floor Impacy 35% generate floor  years old
Sound Source i 1
5 Adult impact sound 5%
Child Walking
Running o
42%
Child Jumping
from Chair 8~9
10% years old
28%

Fig.7 Survey results on actual impact sound gen-
eration and children’s age
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—— Very annoying 1%
Annoying 2%

_— Very annoying 1%
Annoying 2%

Almost inaudible - Little bit annoying 5% Almost inaudible - Little bit annoying 5%

Easily audible Easily audible
10% el 10%
audible

Clearly
audible

The extent to
which a light-
weight impact
sound is heard

The extent to
which a light- Audible
weight impact 1500
sound isheard  p 1

Audible
15%
Audible

Audible
but not
recognized
19%

Audible
but not
recognized
20%

Audible like small sound Audible like small sound

Fig.8 The results of the questionnaire survey on
the loudness of heavy and light weight im-
pact sound (9 point scale)

- Can easily hear bare foot 19  Can easily hear bare foot 1%

' — Can hear even bare foot 3%
8 Can easiy know activty of

upper floor 3% - Can know activity of upper

“floor 2%
- Can know activity of upper
Cleary floor 6%

- Can know activity of upper
Clearly floor
C Some times can
know activity of
upper floor
15%

Some times can
know activity of
upper floor
10%

ity
P Feeling on
light-weight
impact sound

Feeling on
heavy-weight
Inaudible | impact sound

Audible
Audible

Inaudible
Can recognize
activity of
upper floor
20%

Can recognize
activity of
upper floor
23

Sometimes can feel
activity of upper floor
20%

Sometimes can feel
activity of upper floor
14%

Fig.9 The results of the questionnaire survey on
the feeling on heavy and light weight im-
pact sound (9 point scale)

_ Need impatience 2%
__ Can aware
adult walking 3%
 Restrict child's
activity 5%

Esly - Degree of mutual
4 Ceilie endurance
13% 13%
Dissatisfied
Feeling on
Floor Impact.
Sound

Audible
No problem
with caution
12%

e Not
Satisfaction audible

Satisfied

7 Upstairs ife is
16% g Can live with care
7%

Fig. 10 The results of the questionnaire survey on
the satisfaction and feeling on floor impact
sound (9 point scale)
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T T
Audible Easily Audible

T
Not audible

Percentage [%]

1 2 3 s B s 7 8 B
Subjective response

Fig. 11 Difference between male and female on au-
dibility of heavy-weight impact sound

T T T
Not audible Audible Easily audible

Percentage [%)]
o 8
T T
! 1

3
1

2 3 4 5 ° 7 s o
Subjective response

Fig. 12 Difference between male and female on au-
dibility of light-weight impact sound
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Fig. 13 Subjective response difference of heavy-weight
impact sound among ages
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Subjective response

Fig. 14 Subjective response difference of light-weight
impact sound among ages
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Fig. 15 Annoyance difference among ages
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Fig. 16 The results of 2nd questionnaire survey on
annoyance and disturbance of floor impact
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Numerical and Experimental Investigation on Improvement of Flow and Noise
Performances of Ice-fan Flow Piping System of Household Refrigerator

AE AR ET

~_ %k

B

==
o

Mijeong Shin®, Cheolung Cheong’, Tae-hoon Kim™ and Junhyo Koo

(Received July 19, 2018 ; Revised November 16, 2018 ; Accepted November 26, 2018)

Key Words : Internal Flow(U]5--%), Household Refrigerator(7} 87311), Ice-fan Flow Piping System(Ice-fan
2 A|2=H)), Refrigerator Noise(*d7d3L 45), CED(AAH-A] 9 8h

ABSTRACT

With increasing demand for high-quality refrigerators, noise has been recognized as one of the pri-

mary performance indicators. Fans are one of the highest contributing noise sources. Various types of

fans are used in refrigerators. In particular, ice-making fans generate more noise as they operate ir-

regularly, and the associated noise may be transmitted directly through the piping system outside the

refrigerator. In this study, the flow and noise performances of a centrifugal ice-making fan unit and
its piping system are investigated. First, a virtual fan tester based on CFD techniques was developed
and its validity was verified by comparing the predicted results with experimental data obtained from

an actual fan tester. The predicted sound pressure spectrum was also compared with the correspond-
ing experimental spectrum. We observed good agreement between the two results in terms of blade

passing frequency components. For a quantitative evaluation of the performances of the ice-making
fan unit and its piping system, the energy flux through the pipe and radiated noise levels from the
system were computed and analyzed as indicators of the flow and noise performances, respectively.
From the analysis results, certain parts of the pipe were identified to have the most adverse effects
on the performances, and the related flow fields were analyzed in detail. Based on our analysis, a

new design is proposed to improve the performance of ice-making fan units. The new design re-
sulted in a reduction of the energy loss and vortex of the internal flow, and an increase in the vol-

ume flow rate of the unit by approximately 1.1 %.
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Fig. 2 Experimental equipment
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ABSTRACT

The resonant vibration around the economizer of boiler is investigated and the effect of acoustic

baffles is estimated through acoustic analysis. From the results of vibration and noise measurement, it

is illustrated that the high vibration levels of the boiler are caused by the acoustic resonance, because

the airborne noise is more dominant than the structure borne noise. In the calculation of vortex and

acoustic resonance frequencies considering gas condition, the resonance is predicted to be caused by

the vortex frequency of tube exciting the third acoustical mode of the internal space. In the acoustic

analysis, it can be seen that the resonance is due

to the third global acoustic mode and the acoustic

mode can be changed to the local mode by installing the baffles. Consequently, the acoustic baffles

are needed to be installed in order to prevent acous
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Table 1 Vibration levels of boiler wall at economizer

Economizer upper bank [mG]

®© : : ;
Point 1 Point 2 Point 3
Normal 20.3 26.7 279
Abnormal 210 189 486
Economizer lower bank [mG]
? Point 1 Point 2 Point 3
Normal 26 31.1 6.1
Abnormal 892 359 224
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Fig.4 Acoustic noise spectrums of boiler wall at
economizer upper bank

Gas Velogit Sound | Dia, of ‘Back‘-pass

Position | temp. [ m/s]y speed | tube dimension [m]

[°C] [m/s] | [m] | Width |Depth

Economizer| 51\ | 136 | 5088 (0.0508| 182 | 9.75
inlet

Economizer| 50, | 411 | 4597 (0.0508| 182 | 9.75
outlet

Table 3 Vortex and resonance frequencies in the boiler

Resonance frequency [Hz]

Vortex
Position | freq. Width Depth
[Hz] | 1st | High orders | Ist | High orders
Economizer| 59 ~ 14.0 42.0 | 56.0 26.1 52.2 | 78.2
inlet 83 | (3th) | (4th) | (2th) | (3th)
Economizer| 48 ~ 127 38.0 | 56.6 236 47.1 | 70.7
outlet 68 " | (3th) | (4th) 1 (2th) | (3th)
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Table4 Gas conditions at primary superheater and

economizer
. PSH upper|PSH lower |Eco. upper|Eco. lower

e e e R bz

Temperature | (7 591 439 367
q9)

Density 03690 | 0.4068 | 0.4944 | 0.5442

(kg/m”)

Sound
spocd(misy | 5583 533.6 | 4843 | 4597
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Acoustic Directivity of an Ultrasonic Sensor Depending on Horn Guide Shape
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ABSTRACT

This study addressed horn guides attached to an ultrasonic sensor to improve acoustic directivity.
Because an ultrasonic sensor with better directivity can measure longer distances, it is necessary to
study methods of improving directivity by attaching a horn guide. We analyzed the acoustic character-
istics of an ultrasonic sensor with a horn guide of various shapes by the finite element method in or-
der to observe the acoustic directivity depending on the horn guide shape. We considered conical, ex-
ponential, and parabolic horns as well as the hornless case and examined the directional sound pres-
sure distribution at a certain distance from the exciting point of the sensor and sound pressure magni-
tude along the axial direction. Experiments were performed to verify the analysis results. We used ul-
trasonic sensors attached with a horn guide to transmit ultrasonic waves and to measure the sound
pressure of ultrasonic waves reflected from a plane. The results of finite element analysis and experi-
ments consistently demonstrate the directivity appeared in the order of conical, exponential, and para-
bolic horns, followed by the hornless case. We observed that the conical horn has the best directivity.
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Table 3 Acoustic directivity of ultrasound according
to horn guide shape

excitation)
Directivity
Sound Sound pressure Uniform Non-uniform
pressure (Pa) level (dB) excitation excitation

Conical horn 430 144 Conical horn 38.6 374
Exponential horn 385 143 Exponential horn 324 32.3
Parabolic horn 378 143 Parabolic horn 30.1 12.0
No horn 249 139 No horn 14.8 104

Table 2 Sound pressure and sound pressure level at
300 mm along the central axis (non-uni-
form excitation)

Table 4 Acoustic directivity index of ultrasound ac-
cording to horn guide shape

Directivity
Sound Sound pressure Uniform Non-uniform
pressure (Pa) level (dB) excitation excitation
Conical horn 257 139 Conical horn 15.9 159
Exponential horn 232 138 Exponential horn 15.1 15.1
Parabolic horn 168 136 Parabolic horn 14.8 15.6
No horn 133 133 No horn 11.7 10.2
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Table 5 Normalized sound pressure and voltage am-
plitude of ultrasound received at 300 mm

FEM Experiment
Normalized | Normalized
sound sound Normalized
pressure pressure voltage
(uniform (non-uniform | amplitude
excitation) excitation)
Conical 1.73 1.93 2.40
horn
Exponential 1.55 174 2.00
horn
Parabolic 1.52 126 1.40
horn
o 1.00 1.00 1.00
orn
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Analysis of Heavyweight Floor Impact Sound Level
with Dynamic Stiffness and Thickness of EPS Type Resilient Materials
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ABSTRACT

This study investigated the relationship between dynamic stiffness, thickness, and heavy-weight
floor-impact sound level for EPS resilient materials with 10 MN/m® ~ 30 MN/m® dynamic stiffness and
10 mm ~ 30 mm thickness. As a result, the single-number quantity (SNQ) with a bang machine was
52 dB ~ 57 dB, SNQ with rubber ball at 1.0 m height was 48 dB ~52 dB, and SNQ with rubber ball
at 0.3 m was 43 dB ~48 dB. The relationship between dynamic stiffness and SNQ with bang machine
was a negative correlation, and that with a rubber ball was a positive correlation. The floor impact
sound level at 63 Hz showed a negative correlation with dynamic stiffness, and those at 125 Hz and
250 Hz showed positive correlations for all impact sources. The thickness of EPS resilient materials
was negatively correlated with floor-impact sound level over 125 Hz for all impact sources. In addi-
tion, a design method of EPS resilient materials is discussed using a contour map of floor-impact
sound level in terms of thickness and dynamic stiffness.
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Fig.2 Averaged dynamic stiffness for 12 EPS ma-
terials according to loading times

Table 1 Dynamic stiffness and thickness of EPS ma-
terials with loading times

Dynamic stiffness with loading times )
1 min |30 min | 60 min | 90 min | 120 min

1 9.05 | 10.40 | 10.51 | 10.68 | 10.68 10.7

2 1091 | 11.61 | 11.73 | 11.79 | 11.90 20.1

3 9.63 10.34 | 10.46 | 1046 | 10.57 29.4

4 1429 | 16.11 | 1646 | 1646 | 16.53 10.1

5 1245 | 13.19 | 13.45 | 13.51 | 13.83 21.5

6 18.34 | 20.09 | 20.24 | 20.17 | 20.56 30.6

7 | 21.03 | 23.57 | 2442 | 25.11 | 25.28 10.2

8 20.24 | 22.24 | 22.24 | 23.57 | 2290 21.0

9 1542 | 1646 | 16.74 | 17.10 | 17.03 30.0

10 | 20.79 | 24.67 | 25.63 | 26.34 | 27.33 10.8

11 | 19.09 | 21.19 | 21.59 | 21.83 | 22.32 21.4

12 | 20.71 | 23.15 | 23.74 | 24.42 | 24.50 29.6
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Table 2 Floor impact sound test results with bang Table 4 Floor impact sound test results with rubber
machine ball at 0.3 m height
Dynamic q Floor impact sound level Dynamic q Floor impact sound level
stiffness Tiele (dB) Li Frnax, AW stiffness Thick- (dB) Li Frnax, AW
No. ; ness No. : ness
at30min) oo | 63 | 125 ] 250 [ 500 | (dB) at30min) o1 63 | 125|250 | 500 | (dB)
(MN/m”) Hz | Hz | Hz | Hz (MN/m”) Hz | Hz | Hz | Hz
1 10.40 10.7 | 87.4 | 67.1 | 57.6 | 34.3 57 1 10.40 10.7 | 72.7 | 59.6 | 53.2 | 26.0 46
2 11.61 20.1 | 88.5|61.4|51.3|28.8 58 2 11.61 20.1 | 73.5|55.7 | 48.5|31.8 43
3 10.34 294 | 88.5|61.0|48.1|28.8 58 3 10.34 294 | 74.0 | 555|49.5|31.6 44
4 16.11 10.1 | 83.7 1665|529 31.7 54 4 16.11 10.1 | 69.7 | 61.9 | 53.7 | 24.1 46
5 13.19 21.5 | 853|643 |50.2 285 55 5 13.19 21.5 | 70.7 | 59.5| 50.6 | 31.5 44
6 20.09 30.6 | 84.1 | 62.5|49.5|284 54 6 20.09 30.6 | 70.7 | 57.7|50.4 | 31.5 43
7 23.57 10.2 | 81.7 | 68.4 | 53.2 | 273 54 7 23.57 10.2 | 67.9 | 63.1 | 53.9 | 26.8 45
8 22.24 21.0 | 81.8 674522259 54 8 22.24 21.0 | 682|622 |53.7|25.1 45
9 16.46 30.0 | 82.3 1654 | 51.1|26.5 52 9 16.46 30.0 | 69.4 | 60.6 | 53.4 | 24.0 45
10 | 24.67 10.8 | 82.2 1 69.1 | 54.8 | 26.8 54 10 | 24.67 10.8 | 68.8 | 65.6 | 55.8 | 27.5 48
11| 21.19 214 | 822|682 53.0|26.3 54 11| 21.19 214 | 68.7]62.8|53.7|259 46
12 | 23.15 296 | 824 |67.8 534|272 54 12 | 23.15 29.6 | 69.4| 623 | 54.1 | 249 46
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ABSTRACT

If defects occur in a press-formed article, the mechanical properties change and the vibration char-
acteristics may change. In particular, it is not difficult to prove a crack defect on the basis of struc-
tural vibration measurement. The purpose of this study was to develop a defect inspection technique
that can quickly determine whether the neck of a press-formed article is defective by measuring the
simple structural vibration of the neck, which indicates a defect of a fine press-molded product, rath-
er than a crack. The press moldings used in the experiment were automobile front door panels; the
structural vibration of the front door panels was measured with an impact hammer test. The fre-
quency response function measured by the impact hammer test was obtained by the vibration fre-
quency analysis program LMS Test.lab. With this method, we compared and analyzed whether there
is a significant difference from a front door panel in which a defect is generated, on the basis of
the natural frequency dispersion that many normal front door panels without defects have in the cor-
responding mode. A total of 10 normal front door panels and two necked defective front door panels
were tested. The observable mode frequencies of the normal front door panel and the necked front
door panel were shown in terms of sigma levels to determine if there is a significant natural fre-
quency difference. In addition, normal door panels without necks were divided into two groups with
a difference of approximately 9 months in production. SPSS software was used for the statistical val-
idation t-test. From this experiment, the results will become the basic data of a test method to detect
the defective necks of press-formed parts through natural frequency measurement.
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Table 1 Specification of the front door panels

Production period October, 2016 July, 2017
Panel division A,B,C,D,E,F,G| A,B,C,D,E
Panel weight average 6.061 kg 6.081 kg
Panel width/height 09m/1.1m
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Table 2 Data analysis condition

Setting value
Sampling frequency 8192 Hz
Maximum frequency 4096 Hz
Average 3 times
. Rectangular window. 2 %
Window Exponential window. 6 %
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Table 3 Basic statistics of the modal frequencies

Table 4 Mode frequency t-test

Mode I\}(r):;:laeln%?n:tlaﬁzt;?l Neck F panel | Neck G panel ¢ Degree of | Significant | Average
#. S () sigma level (o) | sigma level (o) freedom | probability diff.
1 0.07 -1.90 0.50 Mode 4 | 3.135 6 0.020 0.17
2 0.05 -9.65 -0.07 Mode 11| 3.421 6 0.014 0.25
3 0.39 0.79 130 Mode 16| 3.029 6 0.023 0.62
4 0.07 -6.82 -15.31 oce : : :
5 0.46 -0.14 0.27
6 0.40 -0.99 -1.44
7 0.05 -11.62 241
8 0.12 -7.50 -5.94 1
9 1.06 -0.35 0.45
10 0.05 -16.69 -36.62 1
11 0.04 -7.28 -36.15 L
12 0.52 0.69 -7.54 Qr ]
13 0.16 -5.71 -4.16
14 0.42 1.61 -0.88 [ ]
15 0.31 -2.25 -4.63
16 0.31 -1.18 -3.87 I 1
17 0.40 -1.21 -3.73
18 0.18 329 5.2 1417 1418 1419 142 1421 1422
19 0.20 -1.80 -10.68
Frequency [Hz]
20 0.64 1.08 -0.53
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Fig. 7 Inspection jig for front door panel dimension
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(b) Sketch for a cross section of an inspection jig
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ABSTRACT

In this study, propeller cavitation and the resulting noise were analyzed experimentally in uniform

inflow conditions. The propeller cavitation observation and noise measurements tests were conducted
in the KRISO Large Cavitation Tunnel (LCT), with size 2.8 m (B) x 1.8 m (H) x 12.5m (L). The

test setup and conditions are introduced and the propeller noise test procedure is briefly described.

To investigate the propeller cavitation and induced noise, propeller noise measurement tests were per-

formed under various pressure and propeller loading conditions. Propeller noise results are presented

along with the cavitation observation. The relation between the cavitation patterns and measured

noise were analyzed.
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Fig. 3 Model propeller (CAD & manufactured)

Table 1 Principal dimension of model propeller

Model propeller Value
Scale ratio 3.0
(P/D) at 0.7R 0.8475
Rake angle 0
Skew angle 19
Number of blade 5
Direction of rotation R.H.
Material bronze
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Table 2 Test condition

Condition J Kr G,

#1 0.4 0.255 13.3

#2 0.4 0.255 8.1

#3 0.4 0.255 7.0

#4 0.5 0.203 13.3

#5 0.5 0.203 8.1

Fig. 4 Set-up #6 0.5 0.203 4.5
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ABSTRACT

In this study, the refined rigidities, optimal shapes, and free vibration of trapezoidal corrugated

plates were analyzed. The rigidities of trapezoidal corrugated plates by material mechanical analysis

have large errors as compared with practical behavior. Thus, the refined rigidities of the plates are

proposed by calculating two-variable functions by surface fitting for the correction of errors. These

rigidities were applied in analyzing the optimal shapes and free vibration of the plates. In addition, a

Visual Basic program was developed for the vibration analysis.
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55 H(corrugated plate)> HIHS 38 (wave form)
o7 FEztol FA(rigidity)e A SUAIZ B
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t}2] & dl(trapezoid wave), "3 I (square wave), 27}

Il(triangle wave), 1] I (sawtooth wave) 5°] 3
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Table 1 Materials-mechanical non-dimensional rigidi-
ties and non-dimensional refined rigidities

0 (deg) § ﬂ, R
30 24.985 21.504 16.2
35 35.074 28.912 213
40 47.781 38.396 24.4
45 63.694 49.974 27.5
50 83.587 63.459 31.7
55 108.48 78.627 37.9
60 139.72 95.549 46.2
Table 2 Non-dimensional refined rigidities in same
weight as cases for = 30° and §=40°, m.=0
0() me B 0() me Br
30 0 190.4498 | 40 0 400.2727
31 0.0661 | 200.0603 | 41 0.0484 | 415.1717
32 0.1342 | 206.0555 | 42 0.0979 | 425.7172
33 0.2042 | 209.2446 | 43 0.1483 432.65
34 0.2761 | 210.2601 | 44 0.1996 | 436.5725
35 0.3499 | 209.5989 | 45 0.2519 | 437.977
36 0.4255 | 207.6524 | 46 0.3051 | 437.2688
37 0.503 | 204.7301 | 47 0.3592 | 434.7843
38 0.5823 | 201.0774 | 48 0.4142 | 430.8055
39 0.6634 | 196.8891 | 49 0.4701 | 425.5714
40 0.7463 | 192.3203 | 50 0.5268 | 419.2869
41 0.8309 | 187.4943 | 51 0.5844 412.13
42 0.9172 | 182.5086 | 52 0.6428 | 404.2571
43 1.0052 | 177.4405 | 53 0.702 | 395.8078
44 1.0949 | 172.3502 | 54 0.7619 | 386.9078
45 1.1862 | 167.2842 | 55 0.8227 | 377.6717
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Table 3 Non-dimensional refined rigidities in same
weight as cases for § = 45° and = 60°, m.=0

6 me B 6 me Br

45 0 566.113 60 0 1634.12
46 0.0425 | 584.6854 || 6l 0.0304 | 1669.458
47 0.0857 | 598.2966 || 62 0.0611 | 1696.265
48 0.1297 | 607.662 || 63 0.092 | 1715.504
49 0.1743 | 613.3748 | 64 0.1233 | 1728.078
50 0.2196 | 6159317 || 65 0.1548 | 1734.854
51 0.2656 | 615.7532 || 66 0.1865 | 1736.672
52 03122 | 613.2002 | 67 0.2185 | 1734.362
53 0.3595 | 608.587 || 68 0.2508 | 1728.745
54 0.4074 | 602.1916 | 69 0.2833 | 1720.647
55 0.4559 | 594.2643 | 70 0.316 | 1710.897
56 0.505 | 585.0338 || 71 0.3489 | 1700.33
57 0.5547 | 574.7124 | 72 0.382 | 1689.788
58 0.605 563.5 73 0.4153 | 1680.122
59 0.6558 | 551.5867 || 74 0.4487 | 1672.185
60 0.7071 | 539.1556 || 75 0.4824 | 1666.835
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Fig. 3 Input window for vibration analysis

Table 4 Results of vibration analysis for F-F&C-F

o
o

Theoretical | FEM(ANSYS) | Relative
Boundary - .
condition fi frequencies frequencies error
(Hz) (Hz) (%)
30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 1 24.044 23.937 0.4
Corrugation Angles, 6(deg) 2 24.507 24.547 0.2
F-F&C-F | 3 27.649 28.167 1.9
Fig.2 Non-dimensional refined rigidities in same 4 38.663 39.627 2.5
weight as case for §=30°, m.=0 5 60476 61.560 1.8
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Table 5 Fundamental frequencies for various 6 & m,

Theoretical | FEM(ANSYS) |Relative
Boundary | 6 fr ; f :

condition | (°) | ™ equencies equencies error
(Hz) (Hz) (%)

30 0.5 19.441 19.342 0.5

40 26.858 26.762 0.4

50 35.573 35.365 0.6

60 45.821 45.604 0.5

30 1 15.629 15.550 0.5

40 21.035 21.055 0.1
F-R&CF | 5, 27.131 26.937 0.7
60 33.345 33.292 0.2

30 2 10.623 11.009 3.6

40 13.951 14.583 4.5

50 18.116 18.197 0.4

60 21.876 21.712 0.7

30 105 19.649 19.596 0.3

40 27.040 27.001 0.1

50 35.715 35.590 0.3

60 45.932 45.834 0.2

30| 1 15.898 15.879 0.1
C-F&C-F | 40 21.265 21.325 0.3
50 27.312 27.181 0.5

60 33.495 33.524 0.1

30| 2 11.323 11.440 1.0

40 14.339 14.928 4.1

50 18.368 18.490 0.7

60 22.101 21.976 0.6

30 105 54.701 54.325 0.7

40 75.511 74.975 0.7

50 99.951 98.563 1.4

60 128.69 126.30 1.9

30 44.039 43.755 0.6

C-F&S-S | 40 1 59.194 59.102 0.2
50 76.275 75.445 1.1

60 93.701 93.109 0.6

30| 2 30.273 31.108 2.7

40 39.407 41.061 42

50 51.012 50.989 0.0

60 61.554 60.756 1.3

)
2
~
>
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Design of Electromagnet Energy Harvester for Sensor Module of Smart Tire
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ABSTRACT

A smart tire monitoring system uses information such as tire temperature, pressure, acceleration,
force, and tire-road friction coefficient in real time to monitor the driving safety of cars. A vibration
energy harvester for a smart tire monitoring system converts the tire dynamic strain energy into elec-
trical energy that is used as the power source of the wireless sensor module. The self-powered wire-
less sensor module consists of an electromagnetic energy harvester, a power conversion circuit, an
acceleration sensor, and a radio communication circuit. The aim of this work was to achieve high
energy conversion efficiency, lightweight design, and long durability of the harvester that is located
at the inner surface of a tire and hence, experiences extremely high pressure and acceleration. The
designed energy harvester is cylindrical with a length and weight of 28 mm and 9.4 g, respectively.
It was tested using tire driving test equipment. An average output power of approximately 5.9 mW
was obtained at a driving speed of 60 km/h.

¢ : Radius of outermost
-S| j : Diameter of coil
k : Spring coefficient
a : Inner radius of magnet (zero for disk) [ : Gap of moving magnet and fixed magnet

b : Outer radius of magnet m : Moving magnet weight
¢m : Mechanical damping constant n : Number of coil
d : Height of fixed magnet o : Offset of coil
e : Height of coil p : Resistance per unit length
f: Width of coil q : Inductance of coil
g : Gap of magnet and coil r : Total coil resistance
h : Height of housing s : Cooper fill factor of coil
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u : Height of moving magnet
v : Radius of housing

w : Radius of center line of winding coil
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Table 1 Design value of electromagnet energy harvester

Symbol Parameter Value Unit
Typel Type2
o | Mot |2 2 | mm
b Outer radius of magnet 4 4 mm
o Mechanical damping 0015 0015 |N-s/m
constant
d Height of fixed magnet 4 4 mm
e Height of coil 4 6.5 mm
f Width of coil 2.3 2.3 mm
g Gap of magnet and coil 12 1.2 mm
h Height of housing 28 28 mm
i Radius of outermost 7.5 7.5 mm
j Diameter of coil 0.1 0.1 mm
Repulsive | Repulsive
force / force /
k Spring coefficient moving | moving
magnet | magnet
position | position
t | Gonotmongment |y
m | Moving magnet weight 6.35 6.35 g
n Number of coil 1200 1500
0 Offset of coil -4 -6.5 mm
p R o 27 27 |omm
q Inductance of coil 0.0127 | 0.0155 | mH
r Total coil resistance 103.78 130.35 Q
s Cooper fill factor of coil | 0.515 0.515
u  |Height of moving magnet 4 8 mm
v Radius of housing 52 52 mm
w Radiu‘s,vi (r)lt(’1 icg;ltg(r) illine of 6.35 635 mm
L(mlz( ) (R(ozl +Rloud)i(t): ktz(t) (3)
Rload
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Fig. 8 Attached energy harvester inside the tire
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ABSTRACT

This study presents the performance evaluation of an ultrasonic vibrator for uniform atomization
that can be applicable to conformal coating control in the light-emitting diode manufacturing process
or wall-wetting control in fuel injection of vehicle engines. To achieve this goal, an ultrasonic vi-
brator was devised utilizing piezoelectric actuators to have longitudinal motion. After analytically ana-
lyzing the standing waves of the proposed ultrasonic vibrator, the concentrator horn of the vibrator
was designed, and its design parameters were finally determined by a modal analysis through the fi-
nite element method. The uniform atomization properties of the sprayed droplets from the vibrator
were evaluated by a fluid dynamics analysis using ANSYS FLUENT. To evaluate the effectiveness,
the designed vibrator was manufactured, and the generated sound pressure level was measured.
Subsequently, uniform atomization performances were experimentally demonstrated using the vibrator

to uniformly conformal coat a light-emitting diode.
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Table 1 The mechanical specifications of the piezo-
electric actuator

Specifications Value
Thickness of a layer 3 mm
# of layers 2
Inner diameter 10 mm
Outer diameter 30 mm
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Fig. 6 Analysis results by FLUENT

Table 2 Analysis results of droplets properties

Properties Value
Droplets velocity 0.26 m/s
Flow rate 0.0045 kg/s
Mean diameter 0.019 mm

756

Trans. Korean Soc. Noise Vib. Eng.,

28(6) : 752~758, 2018

Fig. 7 Manufactured vibrator
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ABSTRACT

The seismic performance of a vibration isolator bed system for emergency diesel engine generators

was evaluated in this study. A shaking table test and numerical analysis were used for the evaluations.
The ICC-ES AC156 test method was applied to the shaking table test, as recommended by ASCE 7.

For inducing the input spectral acceleration, the generator was assumed at the highest location of a

building. After the shaking table test, structural and functional rigidities were observed by visual in-

spection and functional testing. It was possible to evaluate the structural rigidity of the vibration iso-

lator bed system for emergency diesel generators in greater detail through a numerical analysis.
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Table 1 Tested specimen specification

Dimensions(mm)
Specimen name Weight(kg)
Length | Width | Height
Diesel engine | 4470 | 1665 | 2146 8830
generator
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Table 4 Numerical analysis result

Case no. Analysis condition (féiieossto[l;digﬂ)
1 free bed model 202.0 (0.81)
2 constrained(y) bed mode 192.7 (0.77)
3 constrained(y,z) bed model 111.5 (0.45)
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wrdas Al 4 Apelz=m 9] 33 =Eda AEHeAAA TR ol hwp =
MS-word 2 2}/ 8kaL, 48] Fao]A] =it FaL AAtell A AlE T

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

wrgaLe] gofe wol2 Ak Ae dFHom &, oo FEo] & A ()l o= W
T 9lem, o] Er]E ANt whEth

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.

=1 AAE vl mES dFoz St () AE ) AR (3) F7]EE0l(key word) (4) ZF (5)
7134 () 2 () EE ) 22 ) FuEd (1055 5

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

] AlES FPAEHA FAsH Tt} FEAES WP AR i s Wrldth

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

258 Foj9h Joj= ZH7f 6004} Hi 250k WSl 2 s

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

SARE ofEH]of A ARSI, ¥ @9l H=E S T9E AR ST

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.

e F ® A" s e T shdel] Aol olal Abslsk, 1 AlEY 82 dolz 3719
= dFow F

Use the following formats for journal articles and books as References.

o] e A7IRIEAY e AR, @b, AlEE, A, d-sWe, HolA s sow 7
abar, welie] Ae-w AR, Wb, AW, AW SWAM, SRARRAAY, T4, delAWEsoR 7
abH, 1 AR5 ZEUe J8WS Fow ved 22 ayon EE wwd giow sAlEhH, Qlewd
17 o2 =g Ea 3t gl A= Fk

(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, Sijthoff and Noordhoff, Maryland, chap. 5.

References should be cited as follows.
oA FaEd Q18-S o Zo] stk
(1) Lee and Park®---

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

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

author including address, phone number, fax number and email address.
ATt ERERA ERARE AW, A 2 R 242 A, ANFAL B FAR
<WAIAHRE> & Corresponding Author)2] F°4 2 HIHF(FAX. X3¢, E-mail54AE HE3] 7|43tk

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

site.
A F AF AN =RAnE 838 FdelEseR R ~M S i) o1 ARl AEw,

Trans. Korean Soc. Noise Vib. Eng., 28(6), 2018 | 767



Title of the manuscript | =2 A5 :

-y

O o o O

anms

Transactions of the Korean Society for Noise and Vibration Engineering

Checkiist for Original Article | M XFHA =

Please check below items as  mark before submission of the manuscript. | 2 3458 210/5t1 /FAIE SFHAL.

General guidelines | &1 2tk

Manuscript contained (D one original manuscript, @ statement of copyright transfer, (3 Checklist for Original Article and was
attached. | 91 @ A& 147, @ AR Y= FIA, @ AAHHREE AFsI=7R

Manuscript should follow the format (can be downloaded from the web site). The paper can be typed with HWP or MS-Word.
| R o 74 Al 2R 99 58] R FYEAIANN R0 oI5 hwp T MSword= AgEIETR
The manuscript should be organized in the following order: (1) Title (2) Name(s) of author(s) and his/her (their) complete af-
filiation(s) (3) Key words (4) Abstract (5) Nomenclature (6) Introduction (7) Main body (8) Conclusion (9) References (10)
Appendices. | =72] AAE (DAE, AR, 3)F27E 80l key word), HEZ, (571341, GHE, (NEE, 8)2
2, 9FEd, (10) 75 58 usgeErR

Main text consisted of introduction, subjects and methods, and results and discussion in separate pages. | 22 A&, A
5w, Ak 13e Existel TAsgE

The paper should be written in Korean. However, the original terminology can be typed side by side with parathesis to avoid
confusion. The loanword orthography follows the government guideline. | t&-80j= Foj2 ZHAss AL YHOo 7 3lal,
oqule] E5o] UL A ()l dolz Wrialen, o] H7)e Ayt waer

Cover page | EX|

Title, name of authors, affiliation was described both in English and in Korean. | ¥#]o= =82 A&7} E Axpy o
2%4S T GEOR V|EIR P

In lower area of cover page, the name, address, email, telephone, fax of the corresponding author were described. | 4] dhk
o AR AR, 2%, Fa U AACAS, B, Emailta)E B8 7 ASAETR

. Abstract | =5

The abstract should be written in Korean and English not exceeding 600 characters or 250 words. | 252 =roje} Joj= 7}
7y 6007F K= 25010 RS vlellA 2HgstiETle

. Madin text | 22

[0 Main text was written in order of introduction, main body(include Figure, Table), conclusion. | 2] =M ME, E2(H,
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References should be cited as follows. | &0 €183 FuEFE = FFoao] vhHS F5319 =71

References | 2128

Every articles in references were cited in the main text. | 250 91-&5o] Q=712

References were numbered according to numeric order. | FEH-2 A-&H AR (1), (2), Q)22 HZeAE=7R

All references were written in English. | 3 153-& 25 gFE- o2 %7|59E7R

The paper from “Transactions of the Korean Society for Noise and Vibration Engineering” was cited if the content is relevant.
| GG EE =it el F5E Fde A8 Aol =k

Use the following formats for journal articles and books as References. | F15-3 2 =81 FAH(H7|7H&EA -
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Tables and figures | 2} O8

Titles and legends of tables and figures were written in English. | 25 39} 239o] A&y} e JEoz A=
Figures were in required format. | AFA-& A&7 340 @A HER AEF3RE71

Tables and figures of the paper should be arranged in order and inserted into the main body. | ¥ % 132 g Aet
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(Purpose) This provision is subject to the code of ethics of the Korean Society for Noise and Vibration
Engineering(KSNVE), which publishes and presents academic activities such as research ethics and the establish-
ment of relationships in KSNVE. The purpose of this document is to set forth the terms of the research ethics

committee for operational sanctions.

(BA) B AL a5 (o8 “3h3] e} shtho] e dol] wet 3|olAe] v i S
stededt WS ArEelel S, AR AR o Jﬂr S, AME AT A7a993
(olst “13 et drh 3 ol B AR TS FHom Ik

(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.
A3 74 2 ) O A= AL 193 AF 19, A9 sHeE A @ A9 R fdd
= oJAtBlol A HEsh Bl fHdith O A9 F A = 2dew S A Atk @
A2 DS vEstar 39 felo] #d dH-E FEIH
(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.
(9sle] 71%) AU te) Ygo fEut 1) dray £ 9 R 2) A7 RS oy
3. 3) A7 2R A 2 o)A 4 2RI dE AANNE 2 2 olAkalel Aok 5)
Pek - gelel A 9 el ALY
(Convening and Voting) (D The committee shall be convened as necessary by the chairman. The vote in favor
of 2/3 of registered members. @ 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. (3 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.
(193] 23 2 o) O Ad3l= Aol e wet Axsie, A9 239 Hdew odsith
@ o149 &2 g3 oJdxk] Xﬂ/\x})oﬂﬂl SR8kl 109 ool MHow 4
ok © Ad3]elM= FAYS Az e ARt B e s
JAES itk @ o]Add W& oAkslel] Halste] HF AAITE © 9] desira 4T 7
o

tm
mlm
ELL4 [U

T, 25 QA fiddo] opbd Abe] e HHE 4 ik ® ALl AT BE U B B ouE
HTAE 9oz 3t}
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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. (2) "Falsification" or "alteration”
is the use of another person's or one's own research results of operations or strain, says the act of distortion.
@ "Duplicate publication" stands for the act of publishing the same details in two or more journals. @
"Wrongful inscription of author" stands for the action of putting on someone who has not contributed to the re-
search as an author. (® Others say the unacceptable range.
(AE FAa9e M) @ “xg oldk EAHE WalA ok Al el Aoy An T <l
| a1 =8shs PF9E wITh @ «91x B dlx & BRlojy 2] ALl AgtAbn Aol x7t
Wy, d=sks BE LI @ <ol TAA 7 271 o] Ao FdT WES A BE
th @ 5§33 A7) & ATl 71oahA] e e AR SEe s Eeth © Ve &
T e HelE wdth

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

s

ro it O oo

-1m

-

)
s

(=

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. @
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. (& The end result regarding
the misconduct should not be released to the public before finalized.

(AT PR AR L FR) D AT AR WEL FRASAVETII=RYR FAA (&g - 2
el e APl ety @ A7 FARN S ARE SshdHo] wel dE ARE et AW
o AFstolof dtt @ 3= AR} Zéfr% T 3704 el o] W8S gAsto] olatglo] rarst
ook gtk @ olAkzlellM HE AA" W82 104l AlRAet FA YAl A SRk o435] o]

ol AP © AT g EH??L HEAITE A7) Aell= el gE M= etk

(Sanctions for Research Misconduct) (D For authors whose research misconduct has been confirmed, punishment

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

(A7 APl g AA) O A ‘jﬂo] Sl ARl A= L3 Aol whet AR BTE
agste] thgo] AAE AdEste] 7k = Qdvk 1) d TRATEel e 83 FEEel] AAF A 2)
59zt o43]9] =243t srEl Aol TF—%X] 3) 5%t o13] shadE] EEEAl. 4) FAYAA AT
RS g SR 5) o3 A wE @ ARAE oz FLAEE S AT sl AA
of wel A FAYNA I FA AAE T S vk

This regulation shall enter into force on October 24, 2008 (enactment)
B 2008 109 2429 3E] Al ITHAA)
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Research and Publication Ethics| I T+=TR2|

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. | #2805 888 o] RE U o A& T
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Authorship | Xt2] 22|2]4|

1) Authors should use their own knowledge and technology to
improve the quality of life of human. | %2 ¢159] ke & &
&E SlEte] ARrle] AAF 7] ARgSkaL 7] efsteiof 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. | -2 3|25
Eato] B3 G 98 ASxEEst Ak el vlolata, &
o] FRlel| w=stoiof gt} EE ASHFFE HETEEA] ARk
o 443] BAKskaL B ALNE Eol7] f18 wste]of il
3) Authors should behave honestly and fairly for education, re-
search and real participation according to their scholastic con-
science and ethic. | $-2]& S, A7 &% 9@ Ay 2@F a8
A ol glo] FAsta TRl Aske, fEdd S F
Aol FAatelof gk

4) Authors should not behave against the purpose of the foun-
dation of the society. | §-2]= st3le] ALA o] wksla &&=
ANHEHE-S stefAlE oh drh

Duplicate Publication of Data | =2 0|F AIX|

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. | F=&52] &2 €} ol Far
e ERHA &2 AR ASXlEestd sl HE e 8t
B2 77 e AeR vk daAag s ets=gel AlAd

RS o] F v Aol R E: BEE 39
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Plagiarism | X

Authors must not have presented portions of another’s work or
data as their own under any circumstances. | E}Ql9] A F%
o] RES Al Ay =1 AXF =Eolu Azl Al
Mz b =, Bljle] At H IS EFatolof gtk

Policy on Commercidlism | 2% 0|5

Manuscripts submitted for consideration for publication in
KSNVE are not to be used as a platform for commercialism
or unjust means. | 17T} BEste] 53 UG o] gt F
G FH-E o5& FsloiAE o€tk

Review | &AL
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.
[ = 2 AT Aakel 2HES Sl S @A) SHEA PAld

ue} sl AAslelol ek sk A 3R BaE wE
Age g9zt del % A4

Peer Review | HE7tAL 2P

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. | 2 7H({ 1 Tl)
P ATl ARt dxse A3 Jded o
Fagee s Fag wEdae oiste] AAeth e =7
dare AHEca AL, Brjolrhel Adstel A& HEs
AYE7E £E =2 A 30 AR, Agugete A
A=HH 104 ool =& AN AFE 2o =S
ojggt. oHust 5 ARl g ARkl Algke dE e
Alstol] =& AlAtel 30% ejFate] =7 A T 291 o]
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= 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. | AAF1€2] A2 tl<]
How vdw e dFow g o, ALY vt ASAl
AEe] Bt gl 97t A 5 AUrk

= If it is necessary during review process, authors and re-
viewers can exchange opinions on the intervention of the edit-
ing team. | ¥=% AL T Zashd HRE FAMEE AL}
AAZ} s mEet 4= 9l

= 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. | AARI oAl FHH =]
AAZIEE 25 olU|(XE=iS 104 oJuh®E 3shH, o] 7|3ke] A
i ARSIl A 13 55 vk AAbelE] §F 457 AuES
AAPATE A el tE el 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. | U149 4 B3 5o 874 Ui
7 A" e o AREEelA e dEFE 14 ol 3%
HA4 &g Afole Hx Sk

= If the author of the unaccepted manuscript requires review
again, it cannot be accepted. | HFH o2 ANYERE) E7HAT)E
=] As- AR A e A e woled g itk

Content and Publication Type | EESH

An original article, review article and errata/revision/addendum/
retraction can be accepted as a publication type of this journal.
| ¥ =5de] &3 f3o2= A (Original article, Review article),
L5178 73/5 7Y A A 4 3] (Errata/Revision/Addendum/Retraction) 9} -2
TH7F dom ol g3 Fd-S vt dvth

Fee for Page Charge | AIXi3|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). | +=i-9319] A&} =7
A B8] el wEh Aol =R suked) 2 AIA S]]
(Y¥h=tt - 7]26d 109/ ankel, A9t] A9l 7]E 6
159hel/Zabd e 3nkel, =R - 7] 6 200kl ab s 4kl
St ReE FR)E FEslof stk
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