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ABSTRACT

To effectively reduce noise from heat pump (HP) dryers equipped with various components that

are potential noise sources,

a contribution analysis of the noise generated by each component is

necessary. In this study, the main sources of noise in a HP dryer were assumed to be the com-

pressor, drying fan, drum, lower box fan, and PCB fan. A contribution analysis was performed by

evaluating the correlation between the vibration signal for each component and the noise radiated

from the HP dryer. The contribution of 31 independent components created by combining the cou-

pled relationships among the five main noise sources was calculated. In addition, a contribution map

was created for each component to represent the contribution at each frequency of interest. The use

of these contribution maps not only enabled the determination of the noise contribution by each

component but also provided an understanding of the coupled relationship among the noise sources

at the frequency of interest. These contribution maps are expected to be applicable not only to dry-

ers but also to mechanical systems with multiple noise sources.

1. M E

kel A gt vl wER Qle AvAE
of ZRdAE] wig agakgdel A ZvhRe]A
Atk 7RAAES 7164 FATHe BE HAESO]

T  Corresponding Author; Fellow Member, School of Mecanical
Engineering, Pusan National University, Professor
E-mail : wbjeong@pusan.ac.kr

*  School of Mechanical Engineering, Pusan National University,
Student

**  Member, Division of Energy & Electrical Engineering, Uiduk
University, Professor

*** LG Electronics, Researcher

& At
= AT
al e %z]—_]_ 714
ol 242 199
B

i Recommended by Editor Cheol Ung Cheong

{© The Korean Society for Noise and Vibration Engineering

Trans. Korean Soc. Noise Vib. Eng., 31(2) : 117~125, 2021 | 117



Un-Su Tark et al.; Contribution Analysis of Dryer Noise Using Partial Coherence Function

K

e SAstol &4 4t AT AN} &4 Qs & Qi gl Uk AT YA 24wt
g FE3, A} AE %01 gepAm, o we PR lelE g
A B BRI AR G A9 = Reb) il Qe 4% Ada oA
L oW ATE ool AFS £ A% L Sl slok sk wol ek
e 71%0) SIS Wl Aol 24 sl R Al G4 okl 1E) 48 TloEE
Japom ALgel FEel S HP 719 4 BAlsHE WEe tekd AAAEIA Agqe) 54
Sl &8 A% 7% nEse Begs 38 AN L d257] slskel AFHU. Kang, J. C. ot al®
o 977k A&H o= Freka Qe Aotk & PDP TVAES A9 A HE JlolE §42
A2/ Azel net 7k A2A1sh A4 elgatel ago] olw B2 el 7MY wol WAl
A P e AFle AE18 be W Ha 9E A LA, Kim, B S. o 08 &
e Aokt WAl G WHel, A1 F ARl Fo AeU 2AS] AR violAnE
Q27190 HP A WuE gEstel Quashs o 257 AR A% Imeld FUHE A AE
02 A7} G A o] FTh o FIOIEE I L Slol BE oladtel
A 2

i
Ul okstE 91Fe) FAAT ]AwA S
Az Astel Aol G Mgl F7kekar 9)

S
HP Ax7)= $719 fea #FEshs 4% ¢

3t} Jeong, J. E. et al. V& g 47] UH9} ¢
ot ol AXg mpo]amEY] s gk B 7]k

H7 FE HEete] 29 g Uigk A HEE &4

d wEs 93 WuE dEske 4571, xS selth
3] fst =9 REe ME) T3 $5H = 0] Ao A= compressor(comp.)$} drying fan(d-fan),
S 9F-=Z wiEsly] A% wigE=ZE AFetal itk =) lower box fan(l-fan), Z12]3l PCB fan(p-fan)
o5 HEES AAF HHE Lgdo] HY|E s ol 7HA BES HP x7|9] F8 Agdew Vb
B AR BEgo] dAEo]l Af B wAUSS Al HP Ax7]A EAY] 28 Ago] A
Bt wHE7|e gtk HP Ax719] A% &% ote §Y it oAl 7HA A FEelA 54
Ao Azet] fsid s Az FFol A A% Ies JYdoE ARSIt & w4 A5Y
o 7]odsh= AEef Are] FFo] ] = A SUS FYOoR st A7 &A%Y FEY e
L& A8k sl Hasitt Yo ® st o5 Alo]o] S A S SO

oW AlFellA Agde] 7ot A BArE F vk agal ofe] 7wl FalrellA A4 Ag
Hep7] gk thEAQ AsA e Wdds Foasy o] AA A Vlddte AE e B E U
3}4=O)(FRF, frequency response function)} 2&d  ERfE 7ok WS =30t
D& (NTF, noise transfer function)® ©]-83}=
TPA@(transfer path analysis)H ¥ Q4jo] ASo] 2. O|EH ufd
A gl 7]oshe ARE 43 BA4& S35k

T3 7191 24 (coherence analysis) 5©] AT} 21 BE& J|0{E &t
TPAY O] Z-9-ol= tldEo] AXe ejol A St o =, 9 &3 AIAEMISO system, multi-input,
FRF9} NTFE©| AAR 2538t AelolAE 2H0)7F  single-output system)oll A 921 747} g7llo)aL, ¢
WAoo w Qlto] EA AN s "ol HE Aol ”%%7417} glehd Fig. 19} o] wee
o] vk 2Elal B2 AMES SAll FAEtel 3 49l T A4S Ve A4S 5ol EHd &
A= T4 540l dl=Eo] TPA HEZA RS =& Zi% uHs ¢ ~AEY A2 A (1) 2k
AgeE o= delo] H7]% gt ol H]a)
e Fug 543 AA &gl FIke 54 A G,(N= 3 Z y(NHL(NG(N+G,,(f) 1)
ol9] AL BAeHE Tlodw BAe A9 Fa
S AGste] dgow ARgE] wiizel HA o474, g 4ELY AFE veldd, By A
Aol gk 4 Agde Vo E B 2 QdEo]l o) ]oske ;ﬁe@—}ﬁ% et} B

118 | Trans. Korean Soc. Noise Vib. Eng., 31(2) : 117~125, 2021



Un-Su Tark et al.; Contribution Analysis of Dryer Noise Using Partial Coherence Function

Gz Y x5, el BEA9] 2AEYS e
Geel B9 Bats Uehit, 2]

A
of 54 49 d9 &7 IS golry] S =
HE 7l S5 o] gsfof ¥, YHAE 1t
FHREE AAGe o dY, 9d =9 Al2EE
FRE Fig 29 o] AR % 4 Aok Al
goll A rHA A=A Y] A AES AAT A}
223 E & (conditioned spectrum) 2 (2)9} 2t}
2
G () =Gy (N —|Ly (f )‘ (NG, 2
Fig 3 #4 Auret 44 2dEdel W
L5 B Aojth o7|A, L Aol Al
AR Qg 2 JERA) A9 Aol 9
PA AAEAZE gls o ol g 2 lgel
7193k s YEhls 9y 7)o = S (ordinary
coherence function)= 2] (3)3} o] Ao]si}.
G, (N[
N = — 3)
G,(NG,(f)
Vilt)
xj(f) I
() —>
. y()
Kft) ——
x,(t) ——
Fig.1 Multi input single output model of in-

dependent system

Fig.2 Multi input single output model of dependent
system

@) 23 2ol SJsted -2 2 4 RS
A Tl B A @)sh el FEgt

Gy
Gizi(i—l)! (f) G}y.(i*l)! (f)

’sz.(i—l)!(f) =

L A ) A @E
719ehs ARE e

"'(I_Y;y‘(q—l)!) (5)

2.2 7|0
2,130l A = 71ol®= H7A dE
M5 A= Flo] T a5 olof] & Jo% g4

. -
Gy —1 Gy

oo o= [rn]

V-
+ ~
e o o —» : — (Jqq.(q—I).’

Fig. 3 Diagram of the compute on of the conditioned
spectrum

(-73)73,

7 —U=7 )7

Fig. 4 Contribution area segmentation

Trans. Korean Soc. Noise Vib. Eng., 31(2) : 117~125, 2021 | 119



Un-Su Tark et al.; Contribution Analysis of Dryer Noise Using Partial Coherence Function

g o8 uf d¥Ye] £AE AAshe A7 7
oAk pARE Alz"le] Eiteta spxlEe] e
= 989 SAME AFEE AL o
olgf3t FA|= s 2dst7] Y&te] Kim, T. H. et al.V&
Fig. 49} 7Fo] 7]oJ &= &JolS AR 8lato] o
T e gete ALk W] Al
F7F nld W 71 ® FHe] FEE Molet
A (6)F Zo]l & & & k.
M=2"-1 (6)
2 (6)& HP 11x7] Al=do] 57 F9 A5
9 7] % Ao A-&3hd Fig. 59 7o) wittol
afiow wA 3 4 9L, 47 gl gk §-

PR
7= e #3E 7 Ak

dr o dr

3. Al oi&t

3.1 HP A =7|

o] de] lofE w4 Al e $ol I6ke
Q) HP AZ7leltk, 127 &%e U el Wg
sp] whiel s Qs 3] Astel o 13kg

FAY Ae 4 1000 FE =5 Uil F4E
t} aga 7)E mEZ ¢F 308 AR A3 T
comp.”} €43 RPMO. 2 ZEahes -7t

ﬂd
o

X

o2l

ol

o
Pl

ew BHe ANR o] W FR Agdo

comp., d-fan, I-fan, p-fan, EH o2 F7A| 57IA= A

Fig. 5 Venndiagram for the 5 noise sources of HP
dryer system (A: comp., B: d-fan, C: drum,
D: 1-fan, E: p-fan)

120 | Trans. Korean Soc. Noise Vib. Eng., 31(2) : 117~125, 2021

0] =
A

g ZEel o A3 F-

HP 1z7]o] ¥ 455k comp.
=9 o] 2l whet 2s Fakr 7ha sy
780 FH ¢l¢lo] Hrh D-fane $EVE B
T =Y el AxEd 2o ¥
& gt} D-fanit 7FsA|
A%y Tk g fre
N ot Al

)
Mo

N
=)
T

— d
E

[e]
%.__

z M
T
ox

[e}
24
N
oot
(E to

BN
1

3AA7)=

BN o

=2 1l
2
z,
[
B
dlo
i)
3u!
Tt
B
dlo
o
o
1
rob

S B ooy &

B~
oo
[o
ot i
ro,
okt

[

dlo

o

rio,

ro

o,

)

B

-4

offl

ol

rlr

o ot oo

as)
v
Y
BN
N
il
2
2
ob
rlr
N
o\
2
N
Doy @
)
ox
L0
rlo
o
&
ol
o,

i

T5o] Hglo] "tk wg dughy)

AAE HP Ax7]9] &g
SAskE Al 23S dEhd Zlolrh AA 4%
AR 8171 f1ste] T 10 mmS) k2 g W 7

£ o

Table 1 Operating frequency by noise source

Noise source Operating frequency [Hz]
Comp. 100
D-fan 65
Drum 52.5
L-fan 473
P-fan 80.8

Fig. 6 Placement of experimental apparatus



Un-Su Tark et al.;

Contribution Analysis of Dryer Noise Using Partial Coherence Function

Z7] 9 10 em M-S Fa AAESIT 7o
Mol EHo] HiE 2SS AxRVY T A
o2 1m AYE T, =] 1m AN 54 53
ok 7o EAS 93 dx7]e A Res dit
7be RER digleon, 2 A& § =5 yiRot o
A 2% o]ato] ¥ comp.ZHEo] eHEslEl AbEjd
A 719 E FAS SkQleh ol Wi Faxze] e
= AL Fig 6& A%7] A8 S4S 93 A¥
219 wjxE A ARle® yERd ZlolH, Fig. 72
HP 71x7] &%9 79E #4185 8t S4H+=

Anechoic chamber

Fig. 7 Schematic diagram of experimental apparatus

40
< 20
m
=
=0
)
-20
_40 i i i i i i
0 2000 4000 6000 8000 10000 12000
Frequency [Hz]
(a) Spectrum
1.5
]
0
0]
C
©
>
5]
-

0 5 10 15 20 25
Bark
(b) Specific loudness

Fig. 8 Noise of HP dryer at normal operation mode

iy
(o,
P‘lt

e
1
o
o

o e N}
17 s e
o 7147

Ny

H‘l
il
i
fuj
= b
oy
o
w)
o

)
fol
N

4o
)
ot
e
o
o

e
fr o
4z
el

ol
o
=2

ey
jg
ol X,
it
o,
o
N
)
2ol -
>
A 1z

%2 of
N ol = oy 8o

rir o oA

s oo
2
oX,

o o 0

e £
~N
2
k1
ME

>
ol
i
18
rj\g
Lo
B>
dlo

2

A of

mE 2 orlr oft
lo
N

o o NIV
S LAy (2

(o) S

X
B
ke oo

2
ol
o
o

4r & odo i of
i

HUr-{u:
4

AN I o
o 1ot
ri R e

()
S g
E

Rlop
&
DRy
i)
Ir
-
)
9
X
N

T o
S
[\S]
(9]

L g
[y > ot N
g fol &
fmom
12 o o
T
N 0
Fars
A Mo
1%
o
$4%
;1 r
N
k1
r-{m
Y
é
o >

E oo O 0 @ mx 2 T N xd R xo
(o
fru
Ne)

O

S
toby
i,
=
L
o
¥ N
i

e ok

o
=]
Ofn

o
2
-
B
>
e 1
s

offt dlo

t

st

i

-1m

D{

mﬂa

_L,>i

ot Jm T ¥

Mooz

[0 o By
N

o _]}1_,

SN
o
4z
el
i3
o
[

offl
oX,

o
i, (b= 54 4t AX T A1 s
£ ZH-=YX(loudness) ' B (bark)dl) fLP
ZAolt}, 183l Table 20 Hze} barkeke] 37
Aelatolth. ~AER A 4kHz °late] &
3 d-fan Foll oJgF Ao® RHolm, 11 o]jFe

SPL [dBA])

1000

400 600 800
Freauency [Hz]

0 200
Fig.9 Spectrum and target frequencies of dryer’s

noise at below 1kHz(*: target frequency for
contribution map)

Trans. Korean Soc. Noise Vib. Eng., 31(2) : 117~125, 2021 | 121



Un-Su Tark et al.; Contribution Analysis of Dryer Noise Using Partial Coherence Function

Table 2 Bark scale critical band [Unit: Hz]

Bark freccfl‘:;f;y fngw‘;ffy Band width
I 50 100 80
2 150 200 100
3 250 300 100
4 350 400 100
5 450 510 110
6 570 630 120
7 700 770 140
8 840 920 150
9 1000 1080 160
10 1170 1270 190
11 1370 1480 210
12 1600 1720 240
13 1850 2000 280
14 2150 2320 320
15 2500 2700 380
16 2900 3150 450
17 3400 3700 550
18 4000 4400 700
19 4800 5300 900

20 5800 6400 1100
21 7000 7700 1300
2 5800 9500 1800
23 10 500 12000 2500
24 13500 15500 3500
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ABSTRACT

In this study, we investigated the characteristics of friction noise caused by the friction between

carbon fiber reinforced polymer (CFRP) pins and plates in a dusty environment. A reciprocation test-

er and a pin-on disk were used to study the friction noise characteristics. Experimental results con-

firm that friction noise occurs during the negative

slope of the friction curve, and generation of fric-

tion noise is more advantageous in a dusty environment.
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Estimation of Propeller Cavitation Source Level
Based on Beamforming Method for Prediction of Underwater Radiated Noise
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ABSTRACT

In general, the prediction of underwater radiated noise requires source level information. This study
proposes a method for the source level estimation of propeller cavitation based on the beamforming
method. The proposed method obtains the source level information by determining the source strength
corresponding to the estimated cavitation position. As the solution of the minimization problem can be
determined analytically rather than numerically, it has the advantage of fast computational time. The
proposed method is verified through a model-scale test conducted in a large cavitation tunnel of
Korea Research Institute of Ships and Ocean Engineering. The estimated source level of the propeller
cavitation matches well with a transfer-function-based method in the frequency band that satisfies the
far-field. In addition, another method for reducing the computational time is considered through de-

termining the source level from the cavitation position and sound pressure level.
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Table 1 Test conditions and cavitation observed by
high-speed camera

Condition 100 84 75
%MCR %MCR %MCR
Cavitation number, o, 2.61 2.82 3.06
Flow speed, [m/s] 7
Propeller rps, [Hz] 44
Tunnel pressure, [bar] 1.68 1.79 ‘ 1.93
Observed cavitation Vortex and sheet
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ABSTRACT
In this study, we measured and recorded the sound at various points in Soswaewon, and analyzed
the soundscape characteristics in the garden space. The main conclusions were as follows:

Soswaewon could be classified according to the cross-sectional level, such as “Gyewon (rigolet gar-

den)” at the lower level, “Jeon Won (front garden)” at the middle level, and ‘“Naewon (inner gar-

den)” at the upper level. The sound of water could be used to describe the main environmental fac-

tors of “Gyewon,” “Jeon Won,” the space for moving with guests, and ‘“Naewon,” the space where

the owner resides, using the physical index representing the soundscape characteristics. The values of

StdDev and REm in comparison with Loy could

be ranked in the following order: “Gyewon” <

“Jeon Won” < “Naewon,” which could be attributed to the sound of water. This could also be at-

tributed to the differences in the upper, middle, and lower levels of the spatial section. In addition,

as a result of the comparative analysis of Lgy and unbiased annoyance, “Naewon” was found to have

a relatively higher NbEm value, indicating the number of peaks, than that of the background sound

in the space; however, the unbiased annoyance value appeared to be low. Thus, “Naewon” was be-

lieved to be a space dedicated for residences. In the future, the characteristics of the Soswaewon

soundscape may be determined through further research, such as diversifying the measurement timing

according to seasonal changes and conducting subjective evaluation of the secured sound sources.
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Table 1 Measuring points

Division Measuring points
F1 Yeonji
F2 Ogokmun
The F3 Daebongdae
front
garden F4 Aeyangdan
F5 Entrance
F6 Bamboo forest
R1 Stream in front of Gwangpunggak
The R2 Sipjang waterfall
rigolet
garden R3 Tuzukwigyo
R4 Gwangpunggak
11 Hyopmun
The 12 Jewoldang
inner
garden 13 After Jewoldang
14 Goamjeongsa

Fig. 1 Measuring points
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Table 2 Indices, time history, and frequency of sound at each point

Division Ly S.D. Log NbEm EmT REm G
[dB(A)] [dB(A)] [dB(A)] [Nb/s] [%] [Hz]

F1 452 3.6 39.9 26 0.43 20.0 502.3
F2 42.6 32 36.9 58 0.41 47.7 344.1
F3 45.8 43 35.8 24 0.49 16.3 1045.7
F4 50.0 6.1 33.6 31 0.18 58.7 389.0
F5 40.9 2.4 37.7 12 0.33 12.0 137.7
F6 424 4.0 35.6 21 0.28 25.3 538.6
R1 59.7 0.5 58.9 0 0.00 0.0 2142.1
R2 58.4 0.5 57.6 0 0.00 0.0 23293
R3 42.5 22 39.9 11 0.44 8.3 761.5
R4 422 0.9 41.2 1 1.00 0.3 185.3
11 43.5 4.7 33.7 37 0.49 25.3 682.2
12 41.6 42 34.0 47 0.55 28.3 849.8
13 39.5 4.7 30.6 47 0.34 46.7 254.2
14 37.4 43 29.9 45 0.46 32.7 174.4

NbEm : number of emerging peaks A L1 RN s R G

EmT : emerging peaks compare to its time rate

REm : relative emerging peaks

G : spectrum gravity center[Hz] ,

1010 x

JT02-DUC #10847 _Leq is A WED 20/11/25 07h45mi7_39 38

JT02-DUC #10647 Leais A

WED 20/11/25 08h28m31] 38 408

JT02DUG #10847 Leq 1s A | WED 20711725 06ro5mid 45308

JT0Z-DUG #10847 Leais A

WED 20711725 0onosmid_aidae

5 || [FToz0Us 710647 Leats A | WED 20711725 0666030 a6

707500 #1067 _Leq s A

WED 20711725 Dohibrid 33495

Leq[dB]

1/3 Oct. Center frequency[Hz]

Leq[dB]

40

30 +

20

1/3 Oct. Center frequency[Hz]

Leq[dB]

Oct. Center frequency[Hz
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Table 3 Sound quality indices

Loudness Sharsnes Fluctuation Romg Unbiased Articulation
Division strength annoyance index(NHV)
(sone) (acum) (vacil) (asper) (au) (%)
F1 5.44 1.39 0.07 12.59 10.42 87.1
F2 4.34 2.00 0.02 12.63 8.48 87.1
F3 5.55 1.72 0.18 12.63 7.64 87.1
F4 8.24 1.48 1.30 12.66 13.13 87.0
F5 4.54 1.06 0.05 12.55 7.51 87.1
F6 4.50 1.49 0.03 12.63 8.50 87.1
R1 12.74 1.96 0.02 11.12 38.52 71.6
R2 12.42 2.13 0.04 9.33 39.92 76.3
R3 4.59 1.54 0.04 12.66 8.40 87.1
R4 448 1.73 0.02 12.61 9.03 87.1
11 4.70 2.22 0.06 12.66 7.68 87.1
12 4.28 1.82 0.13 12.63 6.35 87.1
13 3.44 1.58 0.12 12.65 4.76 87.1
14 2.69 1.88 0.05 12.65 3.98 87.1
Table 4 ANOVA of the physical index by the space type
Division Sum of squares Df Mean square F Sig.
Le Group-between 2124 2 106.178 3.299 0.075
dB (2) Group-within 354.0 11 32.183
Sum 566.4 13
Group-between 28.6 2 14.303 15.752 0.001
StdDev Group-within 10.0 11 0.908
Sum 38.6 13
190 Group-between 660.9 2 330.428 10.354 0.003
dB(A) Group-within 351.1 11 31.914
Sum 1011.9 13
Group-between 3453.5 2 1726.762 13.711 0.001
NbEm Group-within 1385.3 11 125.939
Sum 4838.9 13
EmT Group-between 0.0 2 0.016 0.224 0.803
Nb/s Group-within 0.8 11 0.069
Sum 0.8 13
REm Group-between 2453.1 2 1226.564 6.455 0.014
%) Group-within 2090.2 11 190.015
Sum 4543.3 13
G Group-between 2126 696.9 2 1 063 348.450 2.868 0.099
(Hz) Group-within 4077 696.6 11 370 699.691
Sum 6204 393.5 13
Loudness Group—bet}vgen 47.5 2 23.768 3.355 0.073
(sone) Group-within 77.9 11 7.085
Sum 125.5 13
Sharpness Group-between 0.4 2 0.193 2.326 0.144
(acum) Group-within 0.9 11 0.083
Sum 1.3 13
. Group-between 0.2 2 0.083 0.710 0.513
Fluctuatlon. strength Group-within 13 1 0117
(vacil) Sum 1.4 13 '
Roughness Group-between 4.1 2 2.052 3.042 0.089
(asper) Group-within 7.4 11 0.674
Sum 11.5 13
Unbiased annoyance Group-between 773.6 2 386.780 4.418 0.039
(au) Group-within 963.1 11 87.556
Sum 1736.7 13
. N Group-between 123.8 2 61.881 3.675 0.060
Articulation index(NHV) Grotrl)p-within 185.2 11 16.838
) Sum 309.0 3
146 | Trans. Korean Soc. Noise Vib. Eng., 31(2) : 142~150, 2021



Hee-Ju Kang et al.; Soundscape Characteristics in Soswaewon Space Types

Table 5 Multiple comparison (Scheff) of physical indices according to space type

Division Mean Std. Deviation F P Scheffe
F(a) 3.9333 1.25167
StdDev R(b) 1.0250 0.80571 15.752%%: 0.001 b<a.c
I(c) 4.4750 0.26300
F(a) 36.5833 2.13674
Loo R(b 49.4000 10.24663 10.354%% 0.003 c.a<b
dB(A)
I(c) 32.0500 2.10159
F(a) 28.6667 15.69289
NbEm R(b) 3.0000 5.35413 13.71 %% 0.001 b<a.c
I(c) 44.0000 4.76095
F(a) 30.0000 18.81893
1}53“ R(b) 2.1500 4.10244 6.455% 0.014 b<a.c
0
I(c) 33.2500 9.46766
Unbiased F(a) 9.2800 2.15374
annoyance R(b) 23.9675 17.62322 4.418%** 0.039 c.a<a.b
(au) 1(c) 5.6925 1.65173
#E < 0.05
70 70.0 :
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Fig. 2 Distribution of physical indices by spatial type

F R

I

Trans. Korean Soc. Noise Vib. Eng., 31(2) : 142~150, 2021

147



Hee-Ju Kang et al.; Soundscape Characteristics in Soswaewon Space Types

Table 6 KMO and Bartlett's Test
Kaiser-Meyer-Olkin measure of sampling 0.527
adequacy. ’
Approx. Chi-Square 75.657
Bartlett's test
of sphericity df 10
Sig 0.000
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Table 7 Factor analysis of physical indices according
to spatial type

Division Component

Physical index Communalities 1 2
StdDev 0.932 0.964 | -0.059
REm 0.913 0.960 | -0.158
Unbiased annoyance 0.821 0.332 0.931
Log 0.946 -0.491 | 0.820
NbEm 0.977 0.444 | -0.790
Eigen values 2.955 1.634
Contribution 59.103 | 32.689
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ABSTRACT

This study proposes a method for confirming the seismic integrity based on the strain of piping
systems mainly used in power plants through finite element analysis. The piping system of power
plants plays a vital role in connecting the major components of the system. Under earthquake con-
ditions, strain is accumulated due to cyclic loads, and the critical location of strain accumulation due
to fatigue failure is found to be the pipe elbows. To confirm the system response, it is necessary to
extend the conventional finite element analysis model to the plastic domain and perform seismic
transient analysis. Therefore, in this study, a method was proposed for performing an elasto-plastic
analysis using the finite element analysis model based on the beam element used in the existing de-
sign evaluation. By applying the cross-sectional deformation effect in the elasto-plastic analysis to the
existing beam element, the Fourier expansion number could be used to determine the sectional de-
gree of freedom. Through case studies for various pipes, the feasibility of simulating the accumulated
plastic strain and critical location using the proposed parameter setting was confirmed. Thereafter, the
methodology was verified through application to the surge line geometry of a nuclear power plant.
Consequently, using the proposed method, the finite element model containing the beam element with
a deformable section effect could well simulate the critical location and determine the accumulated
plastic strain value with a difference of 11 % in comparison with the solid element analysis result in
the case study and a difference of 26 % in comparison with the surge line analysis result.
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Table 1 Straight pipe modal analysis result

M[(;_([iz] # Solid Elbow Pipe Mode shape
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Fig. 4 JSME experiment configuration

Table 2 Information of benchmark program

Information

SUS304 Stainless steel
Density: 8030 kg/m’
Young’s modulus: 174.4 GPa

Yield stress [MPa]: 268
Second modulus [MPa]: 2600

Circumferential: 48 division (7.5°)
Axial: 30 division (3°)
Thickness: 5 division

List

Material property

Hardening law

Mesh division

3 % Rayleigh damping
(1" mode frequency ~ 20Hz cut-off
frequency)

Damping type

Table 3 Modal analysis result of benchmark model

1** mode JSME benchmark Solid Beam

Frequency [Hz] 5.7 5.6741 | 5.737
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Table 4 Sensitivity analysis cases

Circumferential (div) Axial (div)

Fourier expansion
number (p)
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Table 5 Determined optimal parameters

Circum. (div) | Axial (div) | Thickness (div) | p-number

80 30 5 8
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1) 90° Sch 40 | 90 | 1031 | 15.7 | 70 mm 1 Hz Si = 5.61%~11.43%¢l 22 73 drH o=
° Sc . . mm z Sine -
2) 90° Sch 60 | 90 | 14.27 | 11.35| 70 1Hz Si def el S AR v S crown
C. . . mm Z dSine
: oA Aol ado] tehhs AL Selsigla, 7
3) 90° Sch 80 | 90 | 17.48 | 9.26 | 70 mm 1 Hz Sine o skl A dos HEOA el AAo] WAl
< i T intra = ] o
4) 90° Sch 100 | 90 | 21.44 | 7.55 | 70 mm 1 Hz Sine ™ Cors) 7eba 08 T o 4: o
Sh= 3 SEAl O = Lo A=E o
5) 90° Sch 120 | 90 | 25.40 | 6.37 | 70 mm 1Hz Sine sh= 5 ;;’ °O°L] L}E}Ur: ’]\E‘ dsataitt. ol
=y vl Hl5l= x|nllAd o] 2= o] Zlo
6) 90° Sch 140 | 90 | 28.58 | 5.66 | 70 mm 1 Hz Sine = i SES ke AiAQl Bl Zolef 7]
7) 90° Sch 160 | 90 | 33.32 | 4.86 | 70 mm 1 Hz Sine
8) 45° Sch 40 | 45 | 1031 | 15.7 |30 mm 1Hz Sine Table 9 Case modal analysis result
9) 45° Sch 60 | 45 | 1427 |11.35 | 30 mm 1Hz Sine 1" mode natural Difference
- Solid Beam o
10) 45° Sch 80 | 45 | 17.48 | 9.26 | 30 mm 1 Hz Sine frequency [Hz] [%]
11) 45° Sch 100 | 45 | 21.44 | 7.55 | 30 mm 1 Hz Sine 1) 90° Sch 40 7.54 7.52 0.19
12) 45° Sch 120 | 45 | 2540 | 6.37 | 30 mm 1 Hz Sine 2) 90° Sch 60 8.47 8.46 0.20
13) 45° Sch 140 | 45 | 28.58 | 5.66 | 30 mm 1 Hz Sine 3) 90° Sch 80 9.05 9.03 0.22
14) 45° Sch 160 | 45 | 33.32 | 4.86 | 30 mm 1 Hz Sine 4) 90° Sch 100 9.59 9.56 0.25
5) 90° Sch 120 9.97 9.94 0.27
Table 8 Information of case study model 6) 90° Sch 140 10.19 10.16 0.28
7) 90° Sch 160 10.40 10.37 0.30
List Information 8) 45° Sch 40 12.95 12.94 0.11
SA 182 TP 316 ( +internal water ) 9) 45° Sch 60 13.92 13.90 0.11
Material property |Density: 8030 kg/m’ ) ¢ - . -
Young’s modulus: 174.7 GPa 10) 45° Sch 80 14.39 14.37 0.12
. Yield stress [MPa]: 166.69 11) 45° Sch 100 14.73 14.71 0.12
Hardening law .
Second modulus [MPa]: 1600 12) 45° Sch 120 |  14.90 14.88 0.13
4 % Rayleigh damping o
Damping type |(1¥ mode frequency ~ 50Hz cut-off 13) 45° Sch 140 14.92 14.94 0.13
frequency) 14) 45° Sch 160 14.92 14.95 0.18
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Table 10 90° elbow case study result

Accum. plastic strain
Size 300/Sch | R/t [%] Error [%]
Solid Beam
40 15.7 522 5.54 5.79
60 113 5.59 6.01 7.07
80 9.3 5.69 6.18 7.91
100 7.6 5.55 6.11 9.16
120 6.4 5.09 5.69 10.53
140 5.7 4.62 522 11.43
160 49 4.50 5.03 10.50

Table 11 45°

elbow case study result

Accum. plastic strain

Size 300/Sch | R/t [%] Error [%)]
Solid Beam
40 15.7 5.90 6.25 5.61
60 11.3 5.28 5.76 8.36
30 9.3 5.05 5.64 10.48
100 7.6 5.30 5.88 9.78
120 6.4 5.18 5.70 9.22
140 5.7 4.84 5.44 11.11
160 49 445 5.01 11.24

Table 12 Case critical location comparison

Case 90° elbow 45° elbow
Solid | Beam Solid | Beam
Sch 40
Sch 60 @
Sch 80 S _
Sch 100
Sch 120 6
Sch 140 @
Sch 160 @
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Fig. 11 Surgeline geometry and boundary condition
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Table 13 Surgeline modal analysis result
00! 1 Frequency [H: 10 100
R ml“_m;[ I]‘ R Natural frequency [Hz] Solid Beam
Floor Response Spectrum (NS) 1¥ mode 8.04 8.07
¢ 2" mode 11.18 11.21
- I 3 mode 12.82 12,68
_-_‘. 4 A
g, /"A\&\/ﬂ\/,} \\ 4" mode 19.66 19.71
7 it 5" mod 23.80 23.93
g - A\~ Y\W mode . .
' — 6" mode 26.99 27.01
0
o1 D reqeney ) 100 7" mode 29.54 29.88
Bottom NS =——Support NS ——TopNS 8‘h mode 3375 3389
) Floor Response Spectrum (VT) 9" mode 4070 4079

Y i
V

Acceleration [g]

Table 14 Surgeline elasto-plastic seismic analysis result

. D Solid Beam
Accumulate plastic strain [%] 1.96 2.65
o Y Frequeey g o0 Difference [%] 26.02
T Botom VI Suppent VI op VT Time [s] 4.76 4.77
Fig. 12 Floor response spectrum Maximum equivalent stress [MPa]| 182.82 174.02
Difference [%] 4.81

Solid model (mode#1~4)

OR[N

Beam model (mode#1~4)

Fig. 13 Surgeline mode shape (solid vs. beam model)

158

Trans. Korean Soc. Noise Vib. Eng., 31(2) : 151~160, 2021

Solid model Beam model

Fig. 14 Maximum accumulated plastic strain plot



Chang Kyun Lee et al.; Elasto-Plastic Analysis of Piping System Using Finite Element Model Containing Beam Element with...

zfolE Holw A gsl
t}. Wb beam 2.4

At BEEE AL A
o
=

ol g3 WA EaNe B
3 Arel Fol % 3 g Aol skt v

T LAY E V) 26%Y AEAL JSME
benchmark X2 13oA AAPE 7]#E |4 3t
T 30 % Wl S wiel Aie A
HE =5 A

3.8 &

o] =A% Fourier expansion numberE ©]&
St elbow 845 o8¢ gy 4] W tiste
A3t ISME 23S BARE solid 2HE o] &
@ A4e) ax Wy AHH Ay Sns AP
case studyE F3

S FaAd Hoke A9 2
I} BE casedld T4 AAAHIEE 71 Hd 11 %
‘11

o g Aol wolw FAAF Ao Y 5
gz, ol AN Y 2} ST A

ojmjgic}, g AAS surgeline iAol 4831
A AdE val At A 26% o] A
E‘iﬁé%ﬂ]g‘rﬁﬁ% o] Al 7t &8 &

ek ool wet o] AFtlA A Ek=

/3 A Bl ok A8S AEskd vt

Ao,

i (ool B off
ﬁVL > mlo ox 2
Lo
2
_O|L

(1) Elbow 84 % Fourier expansion numbers
A gato] wele] WY ALENE Deld s
Kol bt

(2) Fourier expansion number+= T W3] 2
EE Folshs AES o g4 sidol WE A
W RES 72 5 A Sk

(3) &4 9ol A case study AFE S8 I
A4 S40 weh Wy A mesh dela, o)
A agwdgol wAsks A7k Wake A% #a3
3L, elbow 25 o83t solid Bt U7
g A mE g Rl #elo] Fpss,

(4) Surgeline WA S AAE elbow SA0E
[gste] 2gagH R o] 75, solid &
AE ol8T 399 FUF FAEU S| mEHL,

(5) 93 WAL} o] x| HlFHo]
S Aol g A Al elbow &4F ©]

&8te] wiaks ekl BAL 7hestal, oS Edl ui

O

.

o

#& solid 842 HASH

Age} S AAWGE
ol 0 BAF Aoppe) Al

| st

o] it wjdte] M= F2H9 EA H
ol Fald s FEsE WHS AASSIh
i LS o]g3le] mjake] Aol it mop 43t
3k S HEiM e HE Aol 9% 9 2 2=
2718 1t thaket 2o ue &84S g1
g & 9ls Ao7 7hdct

= 7]

o] A= 2020 % AFHEAAETY] APoE
ghrol 4 2] 7] % 7FI(KETEP) 9] A& whol 473
3 A7 74 U THNo. 20193110100020, 1] Wzl
4 7e71ES A8 159 dd AAzRAHA

-8 717,
References

(1) Udagawa, M., Li, Y., Nishida, A. and Nakamura,
1., 2018, Failure Behavior Analyses of Piping System
under Dynamic Seismic Loading, International Journal of
Pressure Vessels and Piping, Vol. 167, pp. 2~10.

(2) Kiran, A. R., Reddy, G. R., Agrawal, M. K., Raj,
M. and Sajish, S. D., 2019, Ratcheting Based Seismic
Performance Assessment of a Pressurized Piping System:
Experiments International Journal of
Pressure Vessels and Piping, Vol. 177, p. 103995.

(3) Oftani, A., Shibutani, T., Morishita, M., Nakamura,
1., Watakabe, T. and Shiratori, M., 2017, Seismic
Qualification of Piping System By Detailed Inelastic
Part2 - A Guideline For Piping
Seismic Inelastic Response Analysis, Proceedings of the
ASME 2017 Pressure Vessels and Piping Conference,
PVP2017-65190.

(4) Watakabe, T., Nakamura, I., Otani, A., Morishita,
M., Shibutani, T. and Shiratori, M., 2017, Seismic
Qualification of Piping System By Detailed Inelastic
Part4 - Second Round Benchmark
Analyses With Stainless Steel Piping Component Test,
Proceedings of the ASME 2017 Pressure Vessels and
Piping Conference, PVP2017-65324.

and Analysis,

Response  Analysis:

Response Analysis:

Trans. Korean Soc. Noise Vib. Eng., 31(2) : 151~160, 2021 | 159



Chang Kyun Lee et al.; Elasto-Plastic Analysis of Piping System Using Finite Element Model Containing Beam Element with...

(5) The American Society of Mechanical Engineers,
2015, Boiler and Pressure Vessel Code Section III
Division 1 — Subsection NC, Rules for Construction of
Nuclear Facility Components.

(6) Surh, H. B,, Ryu, T. Y., Park, J. S., Ahn, E. W,
Choi, C. S., Koo, J. C., Choi, J. B. and Kim, M. K,
2015, Seismic Response Analysis of a Piping System
Subjected to Multiple Support Excitations in a Base
Isolated NPP Building, Nuclear Engineering and Design,
Vol. 292, pp. 283~295.

(7) Bathe, K. J. and Almeida, C. A., 1980, A Simple
and Effective Pipe Elbow Element — Linear Analysis,
Journal of Applied Mechanics, Vol. 47, No. 1, pp.
93~100.

(®) Yan, A. M., Jospin, R. J. and Nguyen, D. H.,
1999, An Enhanced Pipe Elbow Element — Application
Limit  Analysis Structures,
Numerical Methods in

in Plastic of Pipe
International ~ Journal  for
Engineering, Vol. 46, No. 3, pp. 409~431

(9) Ansys® Academic Research Mechanical, Release
18.1, Help System, Coupled Field Analysis Guide,
ANSYS, Inc.

(10) The American Society of Civil Engineers, 2005,
Seismic Design Criteria for Structures, Systems, and
Components in Nuclear Facilities.

(11) The American Society of Mechanical Engineers,
2018, Welded and Seamless Wrought Steel Pipe -
B36.10M.

(12) Japan Society of Mechanical Engineers, 2019,
“Codes for Nuclear Power Generation Facilities — Rules
on Design and Construction for Nuclear Power Plant”.

(13) Lee, C. K., Lee, S. J., Lee, E. H. and Park, N.
C., 2020, Methodology for Time History Analysis of
Piping System Contains Internal Fluid Including Natural
Frequency Separation Effect, Transactions of the Korean
Society for Noise and Vibration Engineering, Vol. 30,
No. 2, pp. 112~118

(14) U.S. Nuclear Regulatory Commission, 2007,
Regulatory Guide 1.61-Damping Values For Seismic
Design of Nuclear Power Plants.

160 | Trans. Korean Soc. Noise Vib. Eng., 31(2) : 151~160, 2021

Chang Kyun Lee received B.S. de-
grees from Yonsei

2018 and he is currently majoring

University in
in Structural Vibration in Yonsei
University. He especially is inter-

ested in NPP Component Vibration

Sang Jeong Lee received B.S. de-

grees
2013 and he is currently majoring

from Yonsei University in

in Structural Vibration in Yonsei
University. He especially is inter-
ested in NPP Component Vibration

Eun-Ho Lee received B.S. degrees
from Yonsei University in 2016 and
he is

Structural

currently  majoring  in

Vibration in  Yonsei
University. He especially is inter-

ested in NPP Component Vibration

Jin Woo Im received B.S. degrees
from Yonsei University in 2019 and
he is

Structural

currently — majoring  in

Vibration in  Yonsei
University. He especially is inter-

ested in NPP Component Vibration

No-Cheol Park received B.S., M.S.
and Ph.D. degrees
University in 1986, 1988, and 1997,
o respectively. Dr. Park is currently a
department  of
Mechanical Engineering in Yonsei

from Yonsei

professor at the

University. His research interest is
in Vibration & Optics.



Trans. Korean Soc. Noise Vib. Eng., 31(2): 161~169, 2021
https://doi.org/10.5050/KSNVE.2021.31.2.161

A3

LI,

HEH3E

=
=
805 49

C

-4

fEaStEIE =2y M3 A 235, pp. 161~169, 2021
1

ISSN 1598-2785(Print),
T Ud71#9
A& W

ISSN 2287-5476(Online)

Misfiring Cylinder Detection for Reciprocating Internal Combustion Engine
Using Torsional Vibration Signal

0y 2 o B

Jeong-Geun Park’ and Weui-Bong Jeong’

(Received January 15, 2021 ; Revised February 16, 2021 ; Accepted February 17, 2021)

Key Words : Torsional Vibration(R] &% %), Misfiring(Z3+2 o)), Detection(7d %), Monitoring(Z+A]), Internal

Combustion Engine(W]17] %)

ABSTRACT

The torsional vibration signal of a reciprocating internal combustion engine is a useful tool for

monitoring the operating state of the engine, similar to the pulse signal in our body, which serves as

the basic diagnostic tool in oriental medicine for assessing the pathogenesis of the human body. In

comparison with several other methods for detecting a misfiring cylinder, a method employing the

torsional vibration signal is considered to be highly effective in terms of accuracy, time, and cost.

This study proposes a method for detecting a misfiring cylinder using the measured torsional vi-

bration signal. The fundamental frequency amplitude and phase angle of the torsional vibration signal

are found to distinguish the misfire occurrence and misfiring cylinder position, respectively. The pro-

posed method is verified by analysis and numerical simulation using two-stroke, four-stroke, in-line,

and V-type engines.
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3 olE FugEAE ¥ FE&Aste A=
shAg Adre] ddE 1 et

Fig. 1914 374 548& AA 12 7IEdhH(E
1T A-T) ] AR A9F XS AP
i 3HEE WES SAE7] A3 AA 2w %A
% 1314 A4 5 7o s B 178 H4 Al
S FHE AT ¢ JEF AXgth 18, vE
3T A5 HEY 32 olg I~ A E o] §dl
HEHE 258 SHs

SAE HEYAT A& 4(t)= FFT(fast Fourier

Table 1 Torsional vibration system

Parameter Case 1 Case 2 Case 3
Engine fl-st_roke, 2-stroke, in-line | 4-stroke, v-type
type in-line 6 7 cylinders 8 cylinders

cylinders
Rated 426 kW 4890 kW 353 kW
output | at 1800 r/min | at 170 r/min at 1800 r/min
Ap;:)lrllcatl Generator set Propulsion Generator set
Cylinder |30 350 mm 128 mm
bore
Stroke |4 66 m 1400 mm 142 mm
length
Firing [1-5-3-6/1-7-2-5/|!B~-1A~-34
order | -2-4 | -4-3-6 | 2B-2A-
3B - 4B - 4A
Firing 0-120-240-360 | 0-51.5-104.5-15 0-90-180-270-36
angle - 3.1-208.0-255.8- 174 450.540-630
480-600 310.2
Mass Elastic Data
J J J J J J J J J
1 2 3 4 5 & 7 8 9
K1 K2 |K3 | K4 | K5 Ke K7 K8
C1 cC2 |C3 |C4 |C5 Ce& CT csa

Case 1 : 4-Stroke Inline Engine Generator Set

Fig. 2 Mass-elastic model for vibration analysis
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ABSTRACT

As a performance specification for general resilient mounts of naval
MIL-PR-32407 was released in 2012 as an alternative to MIL-M-17185A. Therefore,

shipboard equipment,

it is necessary

to investigate the application of MIL-PR-32407A. In this study, two new core test items introduced

in MIL-PRF-32407A, namely a ship motion endurance test and vibration endurance test, are reviewed

with respect to the test method. The ship motion endurance test is not described in detail in the

specification; thus, the test plan is presented through investigation of various related documents. In

contrast, the vibration endurance test method is described in detail. However, there are parts that

may cause problems when applied to actual testing. Therefore, as an alternative, we propose a new

test plan.
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Table 1 Ship motion endurance in MIL-PRF-32407A

Section

Description

3.4.7.2

Ship motion endurance. Mounts shall meet visual inspection requirements of 3.4.1.4.1 and requirements
associated with subsequent tests contained in test suite one (see 4.2.2.1), after being tested in accordance with
44272 at the loads, period, and number of cycles specified in each test case [see 6.2.f(3)(e)]. Unless
otherwise specified [see 6.2.f(3)(f)], the loading method shall be in accordance with 4.4.2.7.2.1. For mount
Types II, III, and IV, when the mount is subjected to loads associated with any cycles in any test case, the
resulting deflections shall not exceed the mount’s maximum design excursion. If a maximum mount deflection
is specified [see 6.2.f(3)(g)] in a particular direction, it shall not be exceeded as a result of loading the mount
in accordance with 4.4.2.7.2.1. If the maximum deflection permitted by a shipboard captive feature is specified
[see 6.2.f(3)(g)] in a particular direction, it is not required to exceed the deflection in that direction when tested
in accordance with 4.4.2.7.2.1.

44272

Ship motion endurance test. Mounts shall be loaded statically and subjected to the cyclical loads indicated for
each test case specified [see 6.2f(3)(e)]. Load testing shall be in accordance with 4.4.2.7.2.1 or as specified [see
6.2.f(3)(f)] for each test case. The cyclical loads specified in the procedure shall be superimposed over the
static load. A servo-hydraulic machine operating in load control or equivalent apparatus capable of providing the
required loading shall be used to conduct this test. Top and bottom surfaces of the mount shall remain parallel
and not rotate during testing. Load and deflection shall be monitored to determine compliance with 3.4.7.2 and
to document changes in load-deflection characteristics during the test. Mounts shall be inspected during and
after testing to determine conformance with 3.4.1.4.1.

442721

Loading method (three-axis). This method applies to a test apparatus capable of applying forces along all three
orthogonal mount axes simultaneously. The mount shall be statically loaded in the normal direction and
subjected to three superimposed cyclical force components (+FN, +FT1, £FT2) applied simultaneously in-phase
for the period and cycles specified [see 6.2.f(3)(e)]. One cycle is defined as the loading from the initial position
at the static mount load, to the superimposed load (+FN, +FT1, +FT2), then to superimposed load (-FN, -FTI,
-FT2), finishing back at the static load.

6.5

Guidance for specifying dynamic loads for the ship endurance test [see 6.2.f.(3)(e)]. If possible, the dynamic
load, period, and number of cycles at each test-case should reflect what the mount may experience while
in-service during the entire life of the mount (fatigue test). Otherwise, the dynamic load, period, and number of
cycles at each test case should be based on the harshest conditions the mount may experience while in-service.
The endurance test should demonstrate the ability of the mount to operate in the worst-case sea state or
maneuvering for which the ship is designed. Refer to the applicable ship specification concerning ship motion
in seaway requirements and MIL-STD-1399, Interface Standard for Shipboard Systems. The dynamic load for
each test case should consist of components in each orthogonal mount direction (normal and both transverse
directions). When specifying loads, consideration should be given to the load-deflection manufacturing tolerance
of the mount. When specifying the number of cycles at the worst-case sea state, the following should be
considered: mission-specific seakeeping requirements, time required to pass through this condition, and if return
to port for inspection is mandatory. Consideration should be given to the design limits for ship motion. Unless
otherwise specified by NAVSEA (see 6.7), it should be assumed that a ship spends 40 percent of the time at
sea in the following conditions: 14.5 percent in storm condition (ss6 - ss8), 20 percent in moderate seas (ss5),
65.5 percent in calm seas (ss3 and ss4). Refer to 3.4.7 and 6.2.f(3)(a).
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Table 2 Vibration endurance in MIL-PRF-32407A

Section Description
Vibration endurance. Mounts shall meet visual inspection requirements of 3.4.1.4.1 and requirements associated
with subsequent tests contained in test suite five (see 4.2.2.5), after being tested in accordance with 4.4.2.7.1.
Unless otherwise specified [see 6.2.f(3)(b)], the test method for mount Types II, III, and IV shall be resonant
in accordance with 4.4.2.7.1.1, and the test method for mount Type I shall be non-resonant in accordance with
3.4.7.1 4.4.2.7.1.2. The following additional requirement is relevant to the resonance test method.
a. Resonance test. Mounts shall have sufficient damping at each translational resonance to provide an
amplification not greater than specified [see 6.2.f(3)(c)] when tested in accordance with 4.4.2.7.1.1. Unless
otherwise specified in the test plan [see 6.2.f(3)(d)], mounts shall be tested with their intended equipment.
44271 Vibration endurance test. Unless otherwise specified [see 6.2.f(3)(b)], mount Types II, III, and IV shall be
e tested in accordance with 4.4.2.7.1.1, and mount Type I shall be tested in accordance with 4.4.2.7.1.2.
Vibration endurance, resonance test. Mounts shall undergo environmental vibration testing in accordance with
MIL-STD-167-1 while supporting their intended equipment or loaded with dummy masses to simulate the
shipboard configuration [see 6.2.f(3)(d)]. Testing the mounts while supporting their intended equipment is the
preferred method. Mounts shall not be removed during any part of the MIL-STD-167-1 test. Acceleration in
the direction of excitation shall be measured and recorded across the mounts at 15-minute intervals
442.7.1.1 (minimum). Amplification or maximum transmissibility shall be calculated at each resonance to determine
""" compliance with 3.4.7.1.a.
Amplification = A(equipment)/A(base)
where:
A(equipment) is the acceleration magnitude measured on the equipment side of the mount
A(base) is the acceleration magnitude measured on the shaker table side of the mount
Vibration endurance, non-resonant test. Two mounts shall be tested in three orthogonal directions in
4.4.2.7.1.2 |accordance with 4.4.2.7.1.2.1 and 4.4.2.7.1.2.2. A servo-hydraulic machine operating in displacement control or
equivalent apparatus capable of providing the required loading shall be used to conduct this test.
Normal direction. The mounts can be tested individually or as a pair. Each mount shall be compressed to its
maximum intended load [see 6.2.f(1)(a)] and subjected to one-half million cycles of sinusoidal vibration in the
normal direction at the dynamic deflection and frequency below.
Deflection (inches, pk-to-pk) equal to (0.01/n) but not less than 0.10
4.4.2.7.1.2.1| and:
Frequency (Hz) equal to or greater than 3.1(K/W)"*
where:
n is the loss factor, measured from test LF-3 at the maximum intended load
K (pounds per inch) is the dynamic stiffness, measured from test LF-3 at the maximum intended load
W (pounds) is the maximum intended load
Transverse direction. Mounts shall be tested as a pair while installed symmetrically back-to-back on a fixture
similar to that shown on figure 2. Each orthogonal transverse direction shall be tested independently. Mounts
shall be compressed in the normal direction to their maximum intended load while being subjected to one-half
million sinusoidal vibration cycles in each transverse direction at the dynamic deflection and frequency below.
4427120 ];leﬁection (inches, pk-to-pk) equal to (0.01/n) but not less than 0.10
Frequency (Hz) equal to or greater than 3.1(K/W)"*
where:

n is the loss factor, measured from test LF-4 at the maximum intended load
K (pounds per inch) is the dynamic stiffness, measured from test LF-4 at the maximum intended load
W_(pounds) is the maximum intended load
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Fig. 4 Vibration endurance test
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ABSTRACT

Currently, lithium-ion batteries are becoming the most promising power source for a variety of
portable electronics as well as electric vehicles. Some of the advantages that promote their wide-
spread usage include their long battery cycle life, high durability, low self-discharge rate, and fast
charge rate. However, despite their superiority in comparison with other power sources, there exists a
lack of understanding regarding their battery lifetime owing to their sophisticated electrochemical ac-
tions, which cannot be sufficiently modeled and predicted using traditional physics-based models.
This limitation has motivated the development of numerous data-driven approaches. However, da-
ta-driven methods also have certain limitations, such as low interpretability and inability to ex-
trapolate well. This necessitates an alternative method that can leverage the strengths of both models
while complementing their drawbacks. In this study, the state-of-health of lithium-ion batteries is esti-
mated using a physics-informed neural network with the integration of physics in the deep learning
pipeline. The results of this study indicate that the proposed model outperforms the conventional da-
ta-driven methods in RMSE and physical inconsistency.
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ABSTRACT

In the event of an earthquake, structures are shaken in various ways, resulting in side-sway be-

tween stories of a structure. When side-sway occurs in a building due to an earthquake, the facilities

installed in the building are also affected. In particular, the facilities that connect a lower floor to a

higher floor, such as riser pipes, are significantly affected by sidesway. In this study, a steel frame

realizing the second floor of a structure was fabricated, and a riser pipe with pressure joints was in-

stalled in accordance with NFPA 13. Moreover, the seismic behavior of the riser pipe was analyzed

by conducting cyclic loading tests on the maximum allowable amount of sidesway. Furthermore, the

deformation angle, strain, and stress required to assess the seismic performance of the fittings and

joints of the riser pipe in the event of a seismic load were also analyzed.
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Table 2 Deformation angles measured in the riser pipe

Maximum relative

Description T(h ;)ta Target deformation angle[°]
+ - Range

Side sway 1 1, 2 1.20 1.20 2.40
Elbowl 2 3,4, 5 0.42 1.22 1.64
Elbow?2 3 7,8, 9 1.13 1.18 2.31
Elbow2 3D | 4 6, 8, 10 1.98 2.09 4.06
Elbow3 5 11, 12, 13| 0.25 0.28 0.53
Elbow4 6 |15 16, 17| 0.86 0.01 0.88
Elbow4 3D | 7 14, 16, 18 | 0.60 0.05 0.65
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o = o[
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(a) Sensor installation positions

(b) Deformation angle measurement positions

Fig. 5 Sensor installation positions and deformation angle measurement positions
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Table S Forced deformation angle and relative deformation angle measured at 3D points

Forced displacement [mm] Forced deformation angle [°] Measured relative deformation angle [°]

+4.2 +0.5 +0.46

+8.4 +1.0 +1.00

+12.6 +1.5 +1.52

+16.8 +2.0 +2.06
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+67.2 +8.0 +8.71

+71.4 +8.5 +9.29

+75.6 9.0 +9.86

+79.8 +9.5 +10.42

+84.0 +10.0 +11.01 (leakage, 14.75 cycles)
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ABSTRACT

In this study, we propose and analyze a machine learning method based on the genetic algorithm
(GA) and supporting vector machine (SVM) for the effective classification of faults detected by an
acoustic emission test on the welding parts of tubular steel towers. A band-pass filter, an envelope
analysis (EA), and an intensified EA (IEA) are employed to generate feature vectors for the machine
learning method based on the GA. After signal processing, the signals are applied to GA-based ma-
chine learning to derive the representative features of the received signal, and the SVM classifies the

fault signals and normal signals from the detected signals. Consequently, it is confirmed that the re-
ceived signal processed by EA and IEA can classify faults with an accuracy of 93 % or more. Hence,

the proposed fault test and classification method is expected to be useful in the development of a

system for constant monitoring and early detection of welding faults inside a tubular steel tower.
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o= e wals dstr] fAste] &3] AlA
AN 9% ko w °F 250 mm {HA S ® 87 73F
o & o] i ARs AAEHIT
PAUT Z3 Fig. 2014 #Xo% #AE Cl-19
0~3 D934 5~6 DAl &5 At 4T &%
Haﬂ(lack of fusion)o] WAL RJTE Fig. 39 side A
B SRR Add AXE gExoA] A& Axfoln,
side D= S4%F sl AAd gEAo A Aojzl
ZAtolt}, Scan C= AlFAY i (top view)Z
AlE= 2-D FdelH, xF2 545 A, yF&
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Table 2 Results of PAUT

Identification| Division Fault Length Depth
no. no. [mm] [mm)]
01 | Lackof 1o 9
fusion
Lack of
- 1~2 fusion 12 8
23 Lack of 11 9
fusion
Lack of
5~6 fusion 12 12
B — 2 -
T —
A S
(c) Cl-1 2~3
i » S :.» =
s
i : ———
iFi S '&
(d) C1-1 5~6

Fig.3 Results of PAUT
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7]l e} Ay gA pal Al o 2 g Eth PAUT
Avel| me} FH5 = Age] 4715 Table 290 UE}
iei=g

C1-19] 0~1 42 Zo] o 9mme| &3 %0
UA BE go] glglon, Cl1-19] 1~2, 2~3 G Ho| =
FAREE ZlolE VM= Ag ¥AEVF EAE
Cl-19] 5~69%2 iAo = 212> 12mme &%
Bafo] EAete Q

& FAete] AAbetgith. 546 ARgE

AlA= Physical Acoustic GroupAle] Wide Range
AE AX¢l WDI-ASTE AREsIglen], o ARk
Table 30 YERATE S Aol gl= A 79
of gk A= Fdste] vtk AALE 1%
AE9] T8 FH5 72 Table 49} o] HAsITh
Sampling frequency= 1 MHz® 3L, 10%2% 63
AAFste] dlolEE 7]1%3k3l

3.1 Al Xz g
GAE #g3lo] AEd 23] 54S wHsx
A3 BHe] YElE daese dgel Hx

Table 3 Specifications of the AE sensors

Specification
Peak sensitivity [V/(m/s)] 96 dB
Peak sensitivity [V/ubar] -25dB

Operating frequency range 200 kHz~900 kHz

Temperature range 35C~75C

Table 4 Acquisition conditions for AE test

Acquisition conditions

Sampling frequency 1 MHz
Recording time 10 sec
Total recording time 60 sec
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5]
7|WHo] A&Hofof gt} o]F Hate] o] =7
s d, 2 B4, 3t 25 24 7Y
ArL Aijol| A8}

e 58 UE Ao 23 wAEgS
S AAY EHoz ALSEHH, M9 operating fre-
quency range®} ZE9] AGsrE 1# ko] 200 kHz
~ 450 kHz A &R 7)o 71 99 Fule fio] A%
= AAg 2 342 58 W Al 9 As
o] #5H](signal-to-noise ratio, SNR) TA|E ¢3}A]
il 15T G A E AFT g om WA
715s TR Ao R d9EHdHe| &=
Azo] LAY, uepa] o] W t9E vk
o] Fabr diHel gEA EAES 7L 9o,
AR o r gl Fkg oS Zolof 8}
- [e)

T2 BAY BAYE

Input
W = mother pattern
Signal = AE Signal

)

Orthogonal wavelet filter design(W)
Filter = [Low, High]

:

For routine{Wavelet level)
- Downsample and Decomposition
A=[Detail, Approximation]

:

B = Extract detail coefficients by
A and wavelet level

I

C = Upsample and Convolution 1D
using Reconstruction High-pass,
B, DWT mode

:

D = Hilbert transform of C

Fig. 4 Flowchart of IEA
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Table 5 The features selected by the GA-based machine

learning
Signal Selected features
processing 1 2 3
Entropy
BPF SMR estimation Mean
value
EA SMR Mean Dveral
requency
IEA SMR Mean | OVerall RMS
frequency
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BPF Feature Analysis(Case1)
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Fig.7 Classification of fault and normal signals
(BPF)
Envelope Feature Analysis(Case2)
o c1-1,1-2
© C1-1,5~6
Normal
5
4
= 3-
©
b
3 2
z
g
.
14 003 &2 :@?’v
%3 -
2 4
2 T ////2
0 1 zﬂ\s”\*\/ 0
Square Mean Root 4 Mean
Fig.8 Classification of fault and normal signals
(EA)
5, |IEA Feature Analysis(Case3)
o C1-1,1~2|
a © C1-15~6
Normal
= 3
g
o 2
(%2}
&
5
S o
o
Iy
-1
A} - v v \
0 1 2 3 4
Square Mean Root
Fig.9 Classification of fault and normal signals

(IEA)

52

2

SMR = O]

1 <
Nn 1\/Z

13.9] =& YERdth. SMRY

>

oA7A N& TE

¢

200 | Trans. Korean Soc. Noise Vib. Eng., 31(2) : 195~202, 2021

Table 6 The results

of classification using SVM

Signal processing

Accuracy [%]

BPF 86.6
EA 95
IEA 93
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ABSTRACT

Railroad vehicles require a considerable amount of maintenance cost for preventive maintenance to

ensure high safety and operational reliability. With the continuous expansion of railway services, var-

ious diagnostic technologies have been developed and applied to improve the efficiency and safety of

railway vehicle maintenance. In this study, we investigated the domestic and foreign technology

trends of a railroad vehicle wheel diagnosis device. In addition, we evaluated the characteristics of

the wheel defect signal identified through prior research and proposed the technology review items

necessary for the development of the wheel diagnosis device based on rail vibration and strain.
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Table1 Review items for development of wheel
diagnosis system
Index Terms Property
Speed of train Speed
Position of axle Proximity length
Train to wheel
Left wheel
?Xlg - Rail strain
0oa Right wheel
Track geometry Rail strain
Shape
Track Horizontal (tangent, curve,
Irregularity slope, etc)
Vertical Scale
Flat, harmonic, .
Type ellipse, ctc Complexity
Wheel defect 3 ity | 1(inf tional)
everity |l(informationa . .
level ~ 5(alert) Rail acceleration
. Temperature
Environment Season —
Humidity
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Simulation Model
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+ Speed, Wheel defect, Rail irregular, ...
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Actual vehicle data
Actual load, Wheel defectitype, size)

Prognostics maintenance

- Data analysis
- Calculate defact growth rate
- Risk assessment

- Advanced R&D
- Cost performance and reliable sensor
- Easy and reliable Installation
+ More accurate processing algorithm

Fig. 15 Conceptual diagram of wheel diagnosis system development plan
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ABSTRACT

In this study, a dynamic model of a parallel-axis helical gear system is developed. A linear

time-invariant dynamic model of a gear system is proposed. This model is constructed by using a

three-dimensional model of a helical gear pair as the beam element in combination with a finite ele-

ment shaft structure. Bearing flexibility is included in the model as a linear spring, and the torsional,

transverse (line of action), rotational,

and axial vibratory motions of the gear pair are also

considered. For the gear pair model, the static transmission error is regarded as the excitation of the

gear mesh, under the assumption that the gear mesh stiffness is a constant value. To validate the

proposed model in predicting gear vibratory motions, the experimental results of the helical gear sys-

tem are presented and compared with the predicted results. The predicted results are found to agree

well with the experimental results in terms of natural frequencies and forced vibrations.
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Table 1 Comparison of natural frequencies for measured
and predicted results of the helical gear system

Nrﬁgg:l 5 f f, Uit

Experiment |_12%0 3350 3900 r/min
1000 2791 3250 Hz

Analysis 1271 3144 3948 Y/min
1059 2620 3290 Hz
Error +5.9 -6.1 +1.2 %
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Titles and legends of tables and figures were written in English. | 2& 39} T3] Al&53 A JE oz 2AHAE7R
Figures were in required format. | AP A3 qFZol] 2HA A== A&7

Tables and figures of the paper should be arranged in order and inserted into the main body. | & %@ 28L& sfgw A
e gt Al i AYdaieETt
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Korean Society for Noise and Vibration Engineering
Research Ethics and Ethics Committee Regulations

AL STETHA|

dresl o 2l9iHs 2 N

)

@

(©)

Q)

(Purpose) This provision is subject to the code of ethics of the Korean Society for Noise and Vibration
Engineering(KSNVE), which publishes and presents academic activities such as research ethics and the establish-
ment of relationships in KSNVE. The purpose of this document is to set forth the terms of the research ethics
committee for operational sanctions.

BH) B 7 FRLNETRACIS a2t drhel SeQFl meh SHHlN) Fust BE 5
Stedsd WAEE A g1, AR YN dia AS, AdE A Assds
(olsh «“913 e} vy A ol ek ARkS RS HAow gtk

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

&Y HE W) O B 4S v utkehs e shex] 2 sk, AEAY, 934, T B
Sds Ayt Aggth @ 2 S 9 et dHE AR AR, B399, ARFS ATt
Al B Aggth @ 71E ol Ashe] AA| 42 W9 ST WA IR S F82

(Honesty of Author) (D The author shall be honest in research carried out by an individual. Here, honesty refers

o,

to honesty in overall research processes including derivation of ideas, designing experiments, analyses of experi-
ments and results, research fund, publishing research results, and fair compensation to research participants. 2
The author shall consider plagiarism, fraud, manipulation and falsification during research as serious criminal ac-
tivities, and endeavor to prevent these misconducts. 3 The author shall announce and properly respond in case
of contradiction or the possibility of contradiction of benefits of one’s own and others or other institutions.
ARl A4 O AR A7t Fasks Aol glojA Astelol @) o]714 AAe ofelriole]
=, Aol uigt A7), A3a Avke] £4, A A9, Aqrddte] 3, ATt oA digk 2
R & Arabge] Antell w3k AAS dRth @ AR ATl o] 4, A, 24 9% B
s HH Y2 Fskal, o]l Fgo] wskH] s S detelof gtk @) A=

= Sk
o] o]olF} BRIl E= B} 7139 o]¢)o] AFstAU, AT el e A olE Fasty A

(Authorship) It is recommended for every author including the first and corresponding author that authorship be
based on the following 4 criteria : (1) Substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work; AND (2) Drafting the work or revising it critically
for important intellectual content; AND (3) Final approval of the version to be published; AND (4) Agreement
to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and resolved.

(Aol A7) w=gel AR} 7] QaNE okl ale] AEe v FEelelol d). o] 7 e A1,
WAAAE E WE ARE gppor @k (1) AT 8o 1Ak A, vlejele] 53 1A, sl
AAZ 71098 2L (2) =] 29 AU =] 8 8-S sher e JiE AL 3) HF du
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o] Zol Folgt A, 4) = W& A H} 2ol tigh ool AS AT e Al Fed A
(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.
@939 4 % AW O A8 AAF 193 A 19, 949 sPeE PAT @ A9 L A9
& olakglelA MEs] 2ol AWk @ AUY 2 AKe] drlE 2doR FHv AYY 5 Uk @
A9ge A8 Esta S3le] o] W YRS TR
(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.
G929 7)) AAsE vee o BEAL 1) ATae £Y 2
. 3) AT FRAS Aol % o, 4) A E AN E
Pek A gele) M B Sl Bk ALY

(Convening and Voting) (D The committee shall be convened as necessary by the chairman. The vote in favor

2) 5 A1) A
% olAkEle] Az 5)

mﬁ ﬂN-

of 2/3 of registered members. Q) 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.

(9193 25 9 od) O A93l= fdde] e weh xlste, A9 239 Hdew ojdgith
@ 928 W& FA4Y9 AT AizhelA FREkAL 109 ool MHor 49 oHS

gk @ fd3]elds A4S gAARRE B2 AUARE HESAY oA oAs FHst HF
SJEAES vt @ of2d W82 oAzl Halste] HF AAIIT. © 9] desira g 7
G-, S QAR f1o] opd zbe] oS HFHE vk ©® ALl I ERUE B S olE2
HENE dxow gk

(Scope of Research Publication Misconduct) @ "Plagiarism" refers to the act of theft without quoting such in-
formation or the results of the research of others without revealing the source. @ "Falsification" or "alteration"
is the use of another person's or one's own research results of operations or strain, says the act of distortion.
@ "Duplicate publication" stands for the act of publishing the same details in two or more journals. @
"Wrongful inscription of author" stands for the action of putting on someone who has not contributed to the re-

search as an author. (& Others say the unacceptable range.
(AU FRASS Bal) O L oIt FAL WS FE A L) AGel] 2o} §

“HREE AAEIP & Aol VofehA] @ A AR &= ASE EJD}. ® 71g &<
= Zl: H T: 13‘?4% El—'l_é‘l']:]'
(Informing and Notifying Research Misconduct) (D The contents of research misconduct are limited to the pub-

] gkl =&

U ¥y, QH'TT?* sﬂ-rle ”Lﬂu} ©) “O]Tﬂ]xﬁ” 27H oo Ao FUg &S AAlS AE
Ely @ «F Q
31

lications "Journal of KSNVE" and "Trans. Korean Soc. Noise Vib. Eng." (2 The report of research misconduct

must be submitted in writing accompanied by the relevant data in accordance with the five W's and one H. 3
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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 #ARLe AR g FW) O A7 FEPe WE2 IduasEed]=efdd A (es -
el HxrE PEo] Itk @ AT 7‘“%‘%«1 Xﬂl‘i~ St | Akms Akl Au
o2 AlFsteof k. @ A= AR A F 370 Well Ao W& Fgste] o]AbE]el Bas)
ofof ok @ oAl HF AAE e 10%“4401] A B el BP9zt Al Frstar 3] Fo]
AE Sl eAF © A7 FAR el vt HASTAIE ] Hell= 2ol gINEo M= e

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

k)
kW
e

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."

(@F PAB @ AA) O AT FAe] FAH ARl AE 9198 Aol wet ARSI AF
agfsto] o] AAE AdEste] Zpg = Qv 1) s TRAEel it s3] hEe] AAF 4 2)
597 &3]e] =y S Al FaraA. 3) sz 93] shatd] WEEA]. 4) FARNA 57w

AR g TR 5) 83 A whE @ ARATE a0z SRS s3le A5 Adde] 2F
of whe} A7t FAYAA} e LT AAE M = Ak

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

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

F2ARE A B3) O d2Abhs AR B 813 3 vl Aol ofste] Ao AL i

o] ¥ A = A ¥ Aol FAY ) ThE g Aom FAE 2ARe] o] H AE wshH,

APl M o] Fharglolud FR12 ofd] EFHEA] ofjit. @ 3= HTIAANA FzARARe] Wt

A7t FFaiA HaEA s Folstodof gty gk Ayt Y] oAM= o9 A7) B BE

o] 71817} 58l Fo1A ké}f‘fl BAHAAE ARl dEFrojoR gtk @ FA R i &2 #A

A3z G A 2ol s s o= oY "ok trt, o] He 5 AR Sl SR A9

Aedo] AT Ag= lFEA oI @ AR FARS 2ARAEA 2 AL Sl dis)

= = T
stele] dEE As 87 g glen, §3l= ol AAs] Satolof

_'_TL
[¢}

This regulation shall enter into force on October 24, 2008 (enactment)
B 2008 109 2425 AJAFHAA)
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The Charter of Ethics for the KSNVE

RS TSSeE BelE

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.

FH2SAEFYT ) LE Qe o] AL PPN ABBGe] TGP T AL A4, S8
o5 W Rels) o] A 28R B2@ & £33 ok ool BE BUe AElRAel e

OH Flﬂ

gl Ysdiet

QUi
#94S AT A9, Bel, AU AL & AR L5

1. Authors should use their own knowledge and technology to improve the quality of life of human.
el Qo] are] A S flste] ARe] A3} 7S ARgEkaL 7]ofstolof gt

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.

o= AEdss Soto] A2d A fle AexlEestt A Bl v]ofsta ge) Sl = st
of gt} HEF AFTE s ARvkEA Aokl g8 SAksta AAE WS xolv] fel st

ofof gtk

3. Authors should behave honestly and fairly for education, research and real participation according to their scholas-
tic conscience and ethic.
TEE uS, A7 g 3% Ay
A ol S stefof gtk

4. Authors should not behave against the purpose of the foundation of the society.
T8 gt3e] dyEAd whela F&shs AWEES stofx= ol Hrh

5. Authors must not have presented portions of another’s work or data as their own under any circumstances.
S BRls] AT g RS AP AT T AR ol Aol ANSHE o Ho,
Blele] AT R ABUAS EFeolok ek

6. Manuscripts submitted for consideration for publication in KSNVE are not to be used as a platform for commer-

==

T A Fede] glo] AAstn TR A s, feldw o

}11

cialism or unjust means.
S Argad) peist] A5 AuE olgalel RRAAY BARY 0|58 FT sloNt opH)
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.
Y AR AAeh A S H9e oz shEd kAl ael FASHA AAkstelo} stk

(A7 : 2007. 09. 14, A3 : 2007.11.15)
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Research and Publication Ethics| S 1ETHRE|

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. | =435 53| BE 3 4o AS A7
AR 2 AP T AL ek, $29) ol 2 Al
tEo] A= 2obEal A HS AT ok ol RE 39
AE7hEAY] w2 fElofAE 7AaL A9, e, A9s AZ
L

e 3

o

ol flo
ox

ol
o
X
o
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O
i

o

Authorship | XXt2| X}Z

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
approval of the version to be published; AND (4) Agreement
to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of
the work are appropriately investigated and resolved. | =2] #
A7F H71 SlEiAe obell 479 VEs B FSstejoR dith o]
7S ANAAL WA 2E 23 BE AR dPde® dith (1)
AT =R T, A, dlolE o] 53 B4, s AAlR 7)o
@A @) =Ee 29 AU =R Fo W8S Ao
2 g AL 3) AF dare] Fdel] 93 A @) =2 e
gedd Al diF ool s A5 WE Adol T =}

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

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. | =Fg2] W& € Hxo] Fa
T UEHA §2 AoR ATty wlste] SgH ol o
A 7ML e Ao g dmAaslEE sl Al
wEEE o)F B FAo Fa i IRE a9tk

o %

]

Plagiarism | E&

Authors must not have presented portions of another’s work or
data as their own under any circumstances. | E}19] I %
o] dFES Aol Agt FEQl AT ol Aol AAE
Az o HH, Bl AT 9 A AS EFske]of gt

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. | AR} PSS FHEI HRE o] galo] B
A F-HEG o]5& FstelA e oh€rk

Review | MAL

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.
| 7= 9 A7 AARel ARES she 39S @EA] SHEA Al
wel FASHA AAketelok it 7l AT B el dE BE
AbEe &3]t Ale] 3 A

Peer Review | HE7HaAL 1HY

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. | 22 7H(FmHF)
AT =T ol At HEw 43 Jded 9
FargEd s Fad =R diste] Hakgth HaE =
dae ARG, #Holahe] st A4S AR}
AEEF B =2 AR 39S RSk, s olas R
AZHE 109 oWl =7 AAIANA AFE 3o =EAE
oJFgitt. oA § Al tigk vkl ARERe: A
AQlatol] =& AAtell 331 oj=lste] =8 AAIL T 290 o3
oA ol HFuA gk

= The reviewer’s name should not be disclosed during review
process. If reviewers ask for exception, it might be accepted
only under the editing team’s decision. | AAM 2] 8-S el
Hom ndR g dHRon drt o, HAASe] Firb US4
A A dfel| 497t AS < AUrk

= If it is necessary during review process, authors and re-
viewers can exchange opinions on the intervention of the edit-
ing team. | =2 AAF T Feshd AEe] SR E ARt
A o mEkst = vk

= 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. | AAFIYol Al $H-5 =Fe
AAZITEE 25 ol U(XIF {2 10 ouhE she, o] 7]3te] A
v Aol Al 18] H5E dth AAbelE] 457 v
AAPATE ] ekl vhE ARSI e ® WA g

= The paper can be cancelled if the revised paper hasn't been
returned to the office within one month after the paper was
sent to authors for revision. | W82 74 BZF 5o 2749 U
7F A" EE 8] ARRolM 2E3 d2RE UhE ol 3
HA s Agolle A4 4 vk

= If the author of the unaccepted manuscript requires review
again, it cannot be accepted. | HFH o2 ARl E7NAT)E
=i AS- AR ApleTE dFHeR wolsd 4 ¢l

.1

Content and Publication Type | EL-8H

An original article, review article and errata/revision/addendum/
retraction can be accepted as a publication type of this journal.
| 2 =de &% f3o2% YA (Original article, Review article),
L F/7873/5 71 A A 4 3 (Errata/Revision/Addendum/Retraction) 9} 72
FTH7E e old e WS srfskeS Itk

Fee for Page Charge | XL

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). | =#¢iLe] Axl= =57
A s grAgel wek Ao =R sHEaE 5wkl 3 AAEH]
(uk=t ¢ 726w 10wkl 2nked, AH] A9 712 6
15Uhl/Z2 bl 3nkel, Fw=E 0 71 69 209kl Z b 4ukel,
Sttt FR)E gelof itk
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