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Effects of Helicotrema Size in the Motions of Basilar Membrane
with Consideration of Fluid-structure Interactions
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ABSTRACT

Helicotrema is a tiny opening located in the apex region of cochlea that connects two cochlear

scala such that the fluid can freely flow between the scala vestibuli and scala tympani. The effects

of the size of helicotrema on the vibrational characteristics of basilar membrane were investigated us-

ing the finite element (FE) analysis models considering the fluid-structure interactions. Using the FE

model,

the cochlear input impedances were calculated and compared for various sizes of the

helicotrema. The results showed that the size of helicotrema has a large influence on the cochlear

input impedance as well as the motions of the basilar membrane at very low frequencies.
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Table 1 Several types of flow mode

o Poisson’s | Density e
Component| modulus tio (kg/m) factors
(MPa) ()
OSL 200 000 0.3 1200 0.2
ow 5.5 0.3 1200 0.2
RW 0.35 0.3 1200 0.2

Table 2 Material properties of cochlea fluid

Il Speed of | Densit |G

Component| modulus soulzl il i /m%’ factors
(GPa) Q)

Fluid 22 1483 1000 0.2
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ABSTRACT

In this study, an automatic mesh generation algorithm was developed for efficient finite shell ele-
ment modeling of piping systems with bellows. For pre-processing of finite element analysis, a pipe
geometry should be modeled using meshing software. However, the finite element meshing process
requires time-consuming efforts for complicated piping systems such as bellows. Therefore, this study
proposed an algorithm that can efficiently generate finite shell elements automatically. To generate
the finite shell element model of the pipe, this algorithm only needs the information of the center-
line of the pipe and the corresponding radius that is identical to the finite beam element.
Additionally, effects of bellows on the dynamic characteristics of a curved pipe were discussed. The
variation of the natural frequencies and dynamic stiffness of the piping system with respect to the
change of the location, height and width of the bellows were investigated. The suggested automatic
mesh algorithm is advantageous for the modeling of pipes having complex shapes such as bellows.
Hence, it has the potential to be useful in designing optimal bellows in piping systems that require

numerous finite element analysis calculations.
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Table 2 Properties of pipe

Property Value Unit

Mass density 7809 kg/m’

Young’s modulus 190.3 GPa
Poisson’s ratio 0.29 1
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Fig. 10 A typical example of the location of bellows
in a curved pipe (M =10)
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ABSTRACT

This paper proposes the signal analysis technique for the evaluation of generator stator wedge
tightness. To improve the existing qualitative method based on sound inspection, an impact excitation
test was performed on the manufactured test bed similar to that of the domestic 500 MW generator.
Six features were selected from the frequency and time domain through analysis of the vibration and
force signals generated by the impact test. Moreover, a method to visually discriminate the status of

wedge tightness based on 3D space is proposed.

Nz Y — o] ol Aol weba] Ao 2] AdEirt gekA

ol5 YA A4 7 (tightness)E} I+t
e HelHe B A ] AABET} =AY Aol wAHw
r, o REFTS HelH TAA} & (stator slot)oll TAA ZYS Tks] L
x, el ] Aull S (peak) AahA ek 1AW AAAe] d3h i ngow
z, : HoJE HAX(RMS) o]oJx A =}7] 2 (electromagnetic force) &0l w}
o EFHEA 2 £ Y AES AN ofd] it F
s e 7] AR dA AAZE Astket
.M 8 AstRoR A FAsky Al RS veld) )
A7) 8l wAr) nAA AH AAE FHew
BA719] A stator) o= AR Al BES fgata ok 2Ay] g A Fo AL F
W A7) 98] DA (wedge)S L] AT s} 1A T A SFoln], mA
CAAE TR AAIE shel AE 9% waye AgHoz Wkl 8 sdHE 2A
= BAY = 2R A(stator coil) FEE 7IAA F syt AR A9 AAZEAA ol AA] 9
O A ol A FEOR AV AUE Ao AFRES AAkeHE WS AE PAL Qo]

Corresponding Authors; Member, KEPCO Research Institute, Principal
Researcher

E-mail : ycbaenw@kepco.co.kr

*  Member, KEPCO Reasearch Institute, Researcher

** KEPCO Reasearch Institute, Researcher {©) The Korean Society for Noise and Vibration Engineering

—-

i Recommended by Editor Won Ju Jeon

Trans. Korean Soc. Noise Vib. Eng., 30(5) : 441~447, 2020 | 441



Joonseok Oh et al.;Signal Analysis Technique for Integrity Evaluation of Generator Stator Wedge

FEoz dAE B4 §F $¥e Ex A Axs
ddehs Bl ok S A Aot @t
@ol Abgro] A3 AAE EHAste] HAleke A
A AQte] sAE B FaE A 2 A
Ql axlell whe} ek A7t Zolsfd 4 glenw
A ARAZ=E AFHon AT + ge EA
7b e ol

o] AFgAE FAA FaEa Q= FAA
AP S A7) Sfel FHE dvet THEE Al
ME olgste] AAE B YHE AFS 59
stolom Bb4 Al 24 | %1571 E(acceleration) 9
F(force)ol tiet 21T 54E& £l Fab4 Gt
AIZF oA R AA AEHS 2 Hidsts £
A9l B4 (feature) S FE3LE o8 T3l 7129

& AAPEES Wojy dlolHe 7uke F A
Q1 AAPEHE Albetara} gt

2. Holg &1 & M5 &4

AREE AZ7]E OROS 8.3 modelS ARR-3}% S
H, A% 7tEEA AMe ZAEE 102 mVim/s®, 3
4991 10 kHzS] ICP Ebolar, JHE &jw <] FH%
= 22.5mV/N, ST 4448 NOJU}, Fig. 33 2
o, X HFe M= AAE AAsa dHE
sl b Al AFTE wo]2E Qe SHAIS
bias7t LA HEF EPAAHS 24| AlA 9}
ElA3e] A A5 A glslel)

SA5 e dd 9A9 ARG E wE o, A, XZE
3, 2%F 7S (acceleration) 2 $(force) Al
= A5t Fig 49 2ol EAUS FEIGITH
ke T3 2 A7k ol igk AR ALS
on, o] AFAE ASH AA ANEZHEH A
S 2 ubgd = glE EARS FhHow

stk

32 o

et O ol Mz
o>

i

442 | Trans. Korean Soc. Noise Vib. Eng., 30(5) : 441~447, 2020

Fig. 1 Test bed for wedge tightness inspection
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Fig. 2 Test procedure of wedge tightness inspection
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Fig. 3 Sensor installation and impact point

Table 1 Specification of measurement equipment

Item Specification
Equipment Model OROS 8.3
Acceleration Sensitivity : 10.2 mV/m/s’ / range: 10 kHz
sensor
hImpact Sensitivity : 22.5 mV/N / range: 4448 N
ammer
Freq. range 0kHz ~ 5 kHz, lines: 6401
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Table 2 Definition of Features
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Fig. 12 The results of features based Wedge tightness
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Table 3 Feature based pattern detection
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Fig. 13 Comparison results of 3-dimension based

wedge tightness
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Analysis of Dynamic Characteristics Change According to Rockets Loading
Status of Rocket Loaded in a Launch Tube of an Airborne Launcher
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ABSTRACT

This paper presents an analysis of a change in the dynamic characteristics with respect to the
loading status of the rocket which is loaded in a launch tube of an airborne launcher. In addition, it
determines the procedures for durability test. It was confirmed that the acceleration response of rock-
ets depends on the distance of the airborne launcher from the mount, and the number of rockets
loaded in the airborne launcher. The acceleration response increased with an increase in the distance
of the airborne launcher from the mount, while it decreased with an increase in the number of rock-
ets loaded in the airborne launcher. Consequently, it is proved that the most efficient test to verify
the durability of the rocket is through loading one rocket at a suitable distance between the launcher
and the mount. Moreover, frequency analysis showed that the natural frequency decreases and damp-
ing ratio increases as the number of rockets increases. This observation is expected to help in the

design to avoid natural frequency.
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Fig. 1 Experimental configuration
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Fig.2 Schematic diagram of a launch tube and a
rocket
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Table 1 Several types of flow mode

Case Nu;nfber OIf’orsol(t:llt(.):tS Tube | Tube | Tube | Tube
number rockets | Top |Bottom #1 #2 #3 #4
1(X/Y/Z) | 1 0 - (0] - -
2(X/Y/Z) 0 1 - - (0] -
3(X/Y/Z) 2 0 ol o] - B

1 1
4XYIZ) ,  [Right| Right © ) 0 )
1 1
SXIYIZ) Left | Right ) © © )
6(X/Y/Z) 0 2 - - (0] (0]
7(X/Y/Z) 3 2 1 (0] (0] (0] -
8(X/Y/Z) 1 2 (0] - (0] (0]
I(X/Y/Z) 4 2 2 (0] (0] (0] (0]
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ABSTRACT

Analyses of natural behaviors of flexible underwater structures are necessary for designing flexible
hydrofoils and propellers. The added mass and stiffness of hydrofoils and propellers have an influ-
ence on the natural frequencies of underwater structures. In the previous studies, only added mass
was considered for the analysis. This resulted in an increase in the error of estimations of natural
frequency at high speed conditions. Therefore, to predict the natural frequency variance of underwater
structures, the added stiffness must be taken into account. In this paper, the added stiffness of under-
water hydrofoils dependent on the flow speed is derived. The added stiffness is obtained from a
change of the hydrodynamic force with structural displacement and is calculated for varying flow
speeds. Hybrid FSI analyses of hydrofoils are performed by considering the added stiffness in the
structural system of the FSI. The natural frequencies of the hydrofoil are compared with the ex-
perimental values. The results show that the flow speed-dependent added stiffness is required to ac-

curately predict natural responses of underwater structures in high speed environment.
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Table2 Added mass and added stiffness of hydrofoil
twisting mode for different flow speeds

Ulm/s] | Added mass [kg-m?] Ad?;‘?ﬂf}ggiess

0.0 6.300E-3 0

5.0 6.300E-3 9.803E2
7.5 6.300E-3 1.472E3
10 6.309E-3 1.964E3
15 6.309E-3 4.436E3
20 6.309E-3 7.930E3
25 6.309E-3 1.045E4

Table 3 Bending frequency of hydrofoil considering

added stiffness

Inlet velocity [m/s] Bending mode frequency [Hz]
0.0 445
5.0 445
7.5 446
10.0 446
15.0 448
20.0 450
25.0 452
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ABSTRACT

In order to verify durability in the vibration environment of the Swaybrace-Lug mounting type air-

craft external store, vibration testing was carried out in accordance with the MIL-STD-810. The vi-

bration test fixture transmits vibrations that began at the bottom of the test fixture in contrast to di-

rect vibrations in the Swaybrace-Lug mounting structure. Therefore,

the inherent frequency of vi-

bration may vary due to the influence of the test fixture and the vibration applied to the store may

become excessive. Additionally, reverse mount vibration test fixture was designed for direct attach-

ment to the Swaybrace-Lug mounting structure. To confirm this hypothesis, the resonant frequency

and resonant response of the forward mounting and reverse mounting were compared at the fre-

quency of interest. Additionally, confirmation was done by applying the Modal Assurance Criterion

to objectively identify dynamic differences in mode frequencies.
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Table 1 Forward mounted y-axis test result

Freq Forward mounted y-axis test sensor response [g/g] MIF
[Hz] 1 2 3 4 5 6 7 8 9 10 >0.35
50.67 1.00 1.01 4.90 3.92 3.73 5.44 14.19 12.99 12.96 14.79 0.94
109.17 1.00 1.02 2.57 0.75 0.76 3.66 1.75 0.52 0.77 1.34 0.58
141.70 1.00 1.58 42.32 0.74 2.46 26.79 11.98 11.22 10.81 10.43 0.96
255.56 1.00 1.01 0.59 4.27 4.18 0.39 10.32 9.63 9.73 10.06 0.96
484.54 1.00 1.47 0.98 1.35 225 1.33 1.43 1.08 1.41 0.32 0.50

Table 2 Forward mounted z-axis test result

Freq Forward mounted z-axis test sensor response [g/g] MIF
[Hz] 1 2 3 4 5 6 7 8 9 10 >0.35
42.85 1.00 0.98 5.72 1.13 0.98 6.42 5.65 1.12 1.00 6.38 0.66
65.69 1.00 0.98 61.69 2.45 225 48.81 64.14 2.66 1.34 48.90 0.95
276.36 1.00 2.11 4.83 6.45 222 8.82 4.42 6.46 2.53 1.06 0.35
286.53 1.00 1.93 9.86 11.17 4.53 5.01 9.31 11.44 5.54 3.84 0.94
317.44 1.00 0.70 2.52 1.53 2.19 2.17 2.18 1.60 1.57 1.28 0.51
330.17 1.00 1.21 2.19 3.28 3.48 1.41 2.72 3.44 3.16 1.02 0.76
348.62 1.00 1.02 0.21 0.67 0.68 0.70 0.48 0.71 0.71 0.23 0.42
381.15 1.00 1.11 1.04 2.30 1.63 0.81 1.33 2.44 1.51 1.01 0.70
415.25 1.00 0.95 0.54 0.74 0.73 6.53 0.50 0.73 0.83 0.90 0.87
442.93 1.00 1.53 1.87 2.64 3.81 2.79 2.15 2.90 4.04 2.69 0.74

Table 3 Reverse mounted y-axis test result

Freq Reverse mounted y-axis test sensor response [g/g] MIF
[Hz] 1 2 3 4 5 6 7 8 9 10 >0.35
50.36 1.00 1.00 5.51 4.41 4.34 6.27 15.90 14.70 14.74 16.94 0.97
113.55 1.00 0.98 2.45 0.74 0.62 2.59 1.12 0.53 0.74 0.92 0.36
141.86 1.00 1.57 46.28 0.80 2.66 28.56 12.82 12.17 11.63 11.30 0.97
256.03 1.00 1.01 0.63 4.66 4.57 0.36 11.22 10.60 10.77 10.96 0.97
488.13 1.00 1.21 1.02 1.41 1.80 0.82 1.28 1.17 1.19 0.30 0.44

Table4 Reverse mounted z-axis test result

Freq Reverse mounted z-axis test sensor response [g/g] MIF
[Hz] 1 2 3 4 5 6 7 8 9 10 >0.35
55.52 1.00 1.17 6.66 1.09 1.15 6.82 6.78 1.13 1.05 6.90 0.42
65.85 1.00 1.48 65.67 3.80 3.38 37.05 68.17 4.00 2.29 36.77 0.97
278.55 1.00 3.47 5.35 6.05 4.12 5.01 4.86 6.15 5.05 6.98 0.53
290.91 1.00 5.17 15.69 16.44 4.85 2.50 14.89 17.37 4.52 9.67 0.89
318.18 1.00 0.60 223 1.28 2.07 2.53 1.65 1.39 1.27 1.03 0.49
331.10 1.00 2.14 3.26 4.73 4.85 1.44 3.37 4.99 4.35 0.91 0.76
348.31 1.00 1.04 0.28 0.84 0.82 0.22 0.59 0.86 0.88 0.24 0.44
381.41 1.00 1.31 0.98 2.23 2.32 1.20 1.24 2.26 2.15 1.58 0.76
419.17 1.00 1.60 2.13 1.94 2.51 7.54 1.64 2.13 3.14 2.08 0.45
449.32 1.00 1.03 1.12 1.57 1.60 1.48 1.23 1.98 2.12 1.50 0.64
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Fig. 8 Reverse mounted y-axis test result

Table 5 Comparison of sensor response Grms

Sensor response Grms difference between forward
mounted and reverse mounted
Sensor ; . . .
— Y-axis excitation test Z-axis excitation test
X Y VA X Y VA

TESponse | response | response | response | response | response
1 -0.25 | -0.75 | -0.55 0.48 0.12 0.12
2 -0.37 | -0.91 -0.74 0.03 0.15 0.38
3 -0.06 | -0.41 -0.11 0.19 0.18 0.82
4 -0.47 | -0.46 | -1.05 0.33 0.15 0.15
5 -0.49 | -0.63 | -0.82 0.01 0.26 0.62
6 -0.50 | -0.03 | -0.01 0.39 0.12 0.11
7 -0.01 -0.11 0.21 0.10 -0.05 0.05
8 -0.06 | -0.31 0.27 0.89 -0.15 0.06
9 -0.23 | -0.37 0.31 0.23 -0.02 0.05
10 -0.84 | -0.15 0.31 0.61 -0.15 0.58
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Fig.9 Forward mounted z-axis test result
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Fig. 10 Reverse mounted z-axis test result
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2= =) = 5
Table 6 Comparison of resonance frequency =3 Al ARt el H&ahd y= el A
o= AP wsh Yoz JHAAS U 1
Excitation Forward Reversed Ditfference B
tost mounted mounted [(Hz] (%] Ete = fAMdE HlwEd 4 Qlrk 5709 AFa+E 9
freq [Hz] freq [Hz] R - _ o =
w2 ALkek gk Tabl ¢om, o]& Fig. 11
50.67 5036 | 031 | 0.61 74]‘; it - Table 9%_15 IS Fig
109.17 113.55 | 438 | 401 I o] 3xkel ez Pdsteladl
Y-axis 141.70 141.86 0.16 | 0.11 Lol3l uAlS Agsle] Ak Abal ourek A
255.56 256.03 | 047 | 0.18 2,2 AEAB O] 7 A 3% ok o WE 3
z=5 Rl A 35 & al =
484.54 48813 | 3.59 | 074 en ‘_301“4 ! 1 R iv I ;E
42.85 55.52 12.67 | 29.57 42 Aeegitt. 25 AR 45 & 10709 &
65.69 65.85 016 | 024 |\yp  AFIFE vluTo 2 A 7] witol 10x10 Y
7636 [ s [0 [on] - qo) g weE Agshalch RS A A% A
: : : = Ao #-8-3] 2F3E gh2- Table 103} 2o, o] &
7. axis 318.44 317.18 | -1.26 | -0.40 ! |78 }L 74]_“0 i o er_ Z H. o8
330.17 33110 | 093 | 028 Fig. 129} o] 32k¢l T2 Fdstsigivk
348.62 348.31 -0.31 | -0.09 B A3 A$5E oA 1AFo]9] Fe ztor B
381.15 380.06 -1.09 | -0.29 Az AZ=7} 0.9 oAk =R me O aLA]
41525 41853 [ 328 | 0.79 S I E : ](‘;E f TE] aLD;‘MﬁTr }i
442.93 44418 | 125 | 028 of rhal WEH®. yF JEAd B 4 A
Table 7 Forward mounted sensor response eigen vector
Brchaiion e Forward mounted sensor response eigen value [vector + phase]
[y-axis] 1** mode 2" mode 3™ mode 4™ mode 5" mode
Sensorl 1.14-0.47i 1.62-2.24i 1.36+0.72i 1.55-0.39i 1.84-2.19i
Sensor2 1.19-2.37i 1.50+4.34i 2.10-6.32i 1.70-1.56i 2.77+3.29i
Sensor3 10.55+1.52i 5.06-0.79i 75.11-1.66i 10.45-2.48i 1.76+1.32i
Sensor4 9.66+1.45i 2.34-1.56i 13.37-0.57i 7.81+1.73i 3.52-1.96i
Sensor5 9.67+4.53i 2.71+3.06i 9.68-1.92i 7.68+4.29i 4.84+2.56i
Sensor6 12.25-1.51i 6.98-3.97i 44.88-4.85i 9.16-1.62i 3.05+6.19i
Sensor7 20.06+1.15¢ 5.58+3.43i 37.05-1.58i 23.72-1.50i 2.10+3.63i
Sensor8 18.45+1.12i 3.56+1.72i 19.41-4.42i 12.93+4 .91 3.65-3.30i
Sensor9 18.79+1.09i 4.11-0.38i 18.16-1.79i 13.27+1.80i 5.54+2.81i
Sensor10 21.92-1.31i 6.12-1.27i 25.63-4.97i 22.91+1.66i 1.65+0.51:
Table 8 Reverse mounted sensor response eigen vector
Excitation test Reverse mounted sensor response eigen value [vector + phase]
[y-axis] 1* mode 2" mode 3™ mode 4™ mode 5" mode
Sensorl 1.16+0.92i 1.19+3.27i 1.19+0.49: 1.36+1.94i 1.29+1.10¢
Sensor2 1.12-7.84i 1.13+2.12i 2.04-5.82i 1.43-7.52i 1.66+7.89i
Sensor3 11.99+1.79i 4.92-1.19i 82.11-1.43i 11.95-2.622i 2.12+6.59i
Sensor4 11.04+1.82i 1.91-1.99i 14.73-0.42i 9.22+1.27i 3.02-1.54i
Sensor5 10.76+2.97i 1.89+3.26i 10.40-1.79i 8.97+4.95i 3.36+2.79i
Sensor6 14.23-1.45i 5.95-3.72i 47.78-4.68i 10.11-1.67i 2.75+5.34i
Sensor7 22.73+1.30i 4.25+2.25i 40.28-1.47i 26.43-1.65i 2.42+3.06i
Sensor8 21.02+1.31i 2.54+0.02i 21.27-4.59i 14.86+4.44i 3.35-2.24i
Sensor9 20.54+1.30i 2.71-1.92i 19.17-1.35i 15.31+1.39i 4.15+2.66i
Sensor10 25.26-0.98i 5.02+3.29i 27.23-4.61i 25.36+1.48i 1.43+2.55i
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Table 9 Sensor response MAC data (y-axis excitation)

Mode 1 2 3 4 5
1 0.9871 | 0.5445 | 0.5814 | 0.9316 | 0.3529
2 0.5911 | 0.7292 | 0.5523 | 0.5681 | 0.4382
3 0.5934 | 0.5406 | 0.9997 | 0.5713 | 0.4872
4 0.9232 | 0.5652 | 0.5623 | 0.9823 | 0.2853
5 0.3643 | 0.2448 | 0.3156 | 0.2679 | 0.7459
MAC Graph

Criteria

2
Forwarg Mounteq Mod
e

1

Fig. 11 Sensor response MAC value (Y-Axis excitation)

Table 10 Sensor response MAC data (z-axis excitation)

Mode 1 2 3 4 5
1 0.6450 | 0.6101 | 0.4490 | 0.4791 | 0.3454
2 0.7286 | 0.9739 | 0.4472 | 0.4594 | 0.4537
3 0.3816 | 0.4319 | 0.6433 | 0.6501 | 0.7734
4 0.5014 | 0.4876 | 0.8132 | 0.9426 | 0.6314
5 0.3346 | 0.5208 | 0.6356 | 0.5706 | 0.8833
Mode 6 7 8 9 10
6 0.8863 | 0.2906 | 0.5432 | 0.6303 | 0.5227
7 0.4149 | 0.5912 | 0.2500 | 0.2600 | 0.2862
8 0.3996 | 0.2494 | 0.7284 | 0.2365 | 0.3207
9 0.2367 | 0.3915 | 0.4269 | 0.2150 | 0.0907
10 0.6233 | 0.4421 | 0.3624 | 0.4333 | 0.7071
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A Study on Sound Absorption Characteristics
of Elastic Resonance Panel Considering Flow Environment
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(BT 3l Y), Acoustic Impedance Model(S-8F JI|Hl 2~ mdl)

ABSTRACT

As high-speed railways are continuously being developed, the elastic resonance panels are gaining
more attention as a way to reduce railway noise. To develop an elastic resonance panel for
high-speed railway applications, the flow environment must be considered. In this study, the sound ab-

sorption performance prediction technique for elastic resonance panels considering the flow environ-

ment was established by applying an acoustic impedance model. By comparing the experimental and

derived results from the established method, the validity of the technique was verified, and the sound

absorption performance with respect to the design variables was analyzed based on the proposed
technique. The analytical results of design variables confirmed both the degradation of sound absorp-
tion performance because of the flow environment and the movement of the absorption peak
frequency. In addition, a design method based on the porosity was proposed, and the specific porosity
is presented as the design reference porosity. Further, we observed that the increase in flow velocity

inverted the movement tendency of the sound absorption peak frequency based on a specific porosity.
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ABSTRACT

Structural stability analysis of a high maintenance lift mounting an unmanned aerial vehicle (UAV)
like a scissor lift was carried out. The dynamic test of UAV requires the maintenance lift. However,
while the dynamic test was being carried out, a gust load in the form of random wind force and
normal wind force could affect the dynamics and stability of the maintenance lift. Moreover, the
gust load can have a frequency effect (0 Hz ~5 Hz), and it can damage the safety of the maintenance
lift and the UAV. Therefore, we constructed the symmetric four cables in order to prevent the de-
struction of the UAV test system by the rotating moments induced by the wind behavior. Based on
the simulation results, we found that the yield strength of the steel cable with a diameter of 10 mm
was sufficient to bear the rotating load considering the safety factor of 3, but the cable connection
point between the cable and ground was adversely affected. Therefore, we additionally analyzed the

rope tension and computed reaction forces at connection points to propose the optimal connection

force with safety factor of 3.
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Table 1 Composite material properties

Components Density [kg/m®] [Yield strength [MPa]
Skin 1816 1458
AL-7075 t6 2730 455
SCM 440 7850 675
SK5 8000 411

Table 2 Computed parameter on Eq. 1

Parameters Value
Diameter 5mm, 10 mm
Rope grade 250 MPa
Wire rope cross sectional factor 0.432
Table 3 Cable properties
Material properties Value
Density 7850 kg/m®
Young’s modulus 200 GPa
Poisson’s ratio 0.3
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Table 4 Computed parameter on gust load

Parameters Value
Uge 14 m/s
a'? 0.109 rad/®
C 0.85m
Po 1.2 kg/m’
p 1.19 kg/m®
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Table 5 Computed wind pressure with wind velocity

Wind velocity [m/s] Wind pressure [Pa]
5 21
10 83
15 186
20 331
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Table 6 Cable tension at each degree and wind velocity

Reaction force @0

0m/s Cable #1 | Cable #2 | Cable #3 | Cable #4
@=5 mm 48 630 48 436
®=10 mm 218 1,200 218 469

Sm/s Cable #1 | Cable #2 | Cable #3 | Cable #4
=5 mm 49 666 49 494
®=10 mm 224 1,231 224 584

10 m/s Cable #1 | Cable #2 | Cable #3 | Cable #4
@=5 mm 54 692 54 536
®=10 mm 242 1,254 242 667

15 m/s Cable #1 | Cable #2 | Cable #3 | Cable #4
@=5 mm 62 708 62 562
®=10 mm 272 1,267 272 716

20 m/s Cable #1 | Cable #2 | Cable #3 | Cable #4
@=5 mm 74 713 74 570
®=10 mm 315 1,272 315 733

Reaction force @60

0m/s Cable #1 | Cable #2 | Cable #3 | Cable #4
O=5 mm 430 1 375 12
=10 mm 1069 9 914 30

Sm/s Cable #1 | Cable #2 | Cable #3 | Cable #4
O=5 mm 486 8 423 20
=10 mm 1206 20 1031 46

10 m/s Cable #1 | Cable #2 | Cable #3 | Cable #4
O=5 mm 648 30 564 45
=10 mm 1606 29 1374 91

15 m/s Cable #1 | Cable #2 | Cable #3 | Cable #4
O=5 mm 917 65 798 87
=10 mm 2273 49 1944 166

20 m/s Cable #1 | Cable #2 | Cable #3 | Cable #4
O=5 mm 1296 116 1128 146
=10 mm 3212 148 2746 272
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ABSTRACT

This paper presents the diagnosis and cause analysis method for the abnormal vibration of turbine

generator shaft system that occur as a result of out-of-phase synchronization of a generator of the
power plant. In addition, it introduces the practical example of correcting the generator high vibration
to the power generation industry. The torque applied to the shaft system because of the out-of-phase
synchronization was calculated, and the change in shaft vibration with respect to applied torque was

analysed using the vibration signal analysis. Lastly, various corrective actions are explained for the

shaft vibration reduction during planned preventive maintenance. The vibration was finally stabilized

by replacing the generator shrunk-on coupling.
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Table 1 Turbine and generator vibration change

Equipment LP C TBN Generator
100% load operation
BRG #7 #8 #9 #10
@ Before synchronization Direct 90 80 44 70
out-of-phase 1X 472120 764282 314342 654227
@ After synchronization Direct 103 123 64 127
out-of-phase 1X 76 £131 1134278 594335 1204230
Direct 13 43 20 57
Change @ - @ 1X Amp. 29 37 28 55
1X Phase £11 Z-4 -7 /3
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Table2 Torque caused by synchronization out-of-phase
and shrink fit torque

Shrink fit |Torque caused by
A Remark
torque synchronization (@/D)
capacityD out-of-phase(@)
Compared with
normal operation | D/@=159% | @/® = 139% | 87 %
torque®
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Fig. 11 Coupling removal and new coupling heating
process
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Equipment LP C turbine Generator
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Direct 70 60 29 30
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ABSTRACT

In the present work, a novel method to control the motion of mobile robot remotely using hand

gesture recognition technique is proposed. The mobile robot moves or performs a predefined action

according to the recognized user’s hand gesture. For the training and test data of machine learning

algorithm, electromyogram (EMG) signals for six kinds of hand gestures were measured by using a

commercial wearable EMG measurement device. After signal processing, feature vectors were ob-

tained from the measured EMG signals for hand gestures. One hundred measurements were con-

ducted for each hand gesture and 80 % and 20 % of obtained data were used for training and test,

respectively. The artificial neural network was designed for the gesture classification and the classi-

fication accuracies were evaluated according to numbers of hidden neurons. After assembling a mo-

bile robot by miniaturizing industrial folk lift, the performance of the proposed method was evaluated

in real-time environment. It is effectively demonstrated that the proposed method has a great poten-

tial for tele-manipulation of mobile robot with high classification accuracy.
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ABSTRACT

In the evaluation of a single-number quantity for heavy impact source in accordance with KS F
2863-2, an upper value that exceeds the reference curves would be likely to be decided at 63 Hz,
particularly for the floating floor structures. In this case, the sum of reductions in impact sound level
below the reference curves between 125 Hz to 500 Hz do not affect the calculation of single-number

quantity. In this study, the annoyance of various rubber ball sound stimuli with the same sin-

gle-number quantity was examined. When the sum of reductions in impact sound level below the
reference curves between 125 Hz and 500 Hz varied from 3 dB to 27 dB, subjects perceived a reduc-
tion of 2dB to 8dB in terms of the single-number quantity(Lirmax,aw) and recognized a decrease of
annoyance. Therefore, the result shows that the floor impact sound insulation performance of 125 Hz to

500 Hz is significantly related to subjective evaluations.
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Fig.3 Appearance of auditory experiment

Table 3 Results for questionnaire respondents

1. Gender
Men Women
20 16
2. Average of age
Men Women All
28.0 26.4 27.3
3. Type of Occupation
Acoustics Music Etc.
22 4 10
4. Average period of wearing earphones, headphones (per
day)
Rarely LTSSh;E?n 1~2 hours | 2~3 hours Néor}i:();};:n
2 6 2 10 16
5. Residential types
Detached house Attached house Etc.
2 33 1
6. How long have you lived there?
Lissy;l;m 1~3 years | 3~5 years |5~10 years Nllgre;et:re;n
9 12 7 0 8

7. How satisfied are you with residence now? (5-points)

Very bad Bad Nothing Good

1 2 14 12 7

8. How satisfied are
ment? (5-points)

Very good

you with residential noise environ-

Very .
satisfed Bad Nothing Good Very good
5 0 11 10 4

9. Have you experienced the issue of floor impact noise?

Yes No
24 12
10. How often does the issue happened?
Everyday Once Once Once Less
a week a month [2~3 months| frequently
3 10 0 5 6

11. What time have you experienced it? (multiple selection)

7~12 am. {12~18 p.m.|18~21 p.m.|21~24 p.m.
4 2 8 13 6

0~7 a.m.
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Group
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REER & WY £4 B Sdolth

Table 5 Various single-number quantity to experimental cases that the subjects perceived equally over 80%

Inverse-A characteristic A-weighted maximum . .
. . Arithmetic mean level
impact sound pressure levellimpact sound pressure level (KS F 2863-2) [L, ]
] (KS F 2863-2) [LiFmaxaw] (ISO 717-2) [LiaFmax] iFavg Fmax
Main . .
o Changing |Changing
contribution
No frequency value Case that Case that Case that
frequency . . .
H [Hz] [dB] . subjects . subjects . subjects
[Hz] Experimental : Experimental : Experimental .
perceived perceived perceived
case case case
equally over equally over equally over
80% 80% 80%
1 3 48 56.3 539 62 60
2 125 5 48 56.2 53.9 61 60
3 7 48 56.1 53.9 59 60
4 9 48 56.1 53.9 57 60
5 3 48 56.3 539 62 60
6 5 48 56.2 53.9 61 60
— 250
7 7 48 56.1 53.9 61 60
8 9 48 56.1 53.9 60 60
9 3 48 56.3 539 62 60
10 5 48 56.2 53.9 61 60
— 500
11 7 48 56.2 53.9 61 60
12 9 46 56.1 51.9 60 58
13 3 48 56.0 539 61 60
14 5 48 55.7 53.9 59 60
— 63 125+250 50
15 7 46 55.6 51.9 57 58
16 9 46 55.5 51.9 54 58
17 3 48 56.1 539 61 60
18 5 46 55.8 51.9 59 58
— 125+500
19 7 46 55.7 51.9 57 58
20 9 46 55.6 51.9 54 58
21 3 48 56.0 539 61 60
22 5 46 55.8 51.9 60 58
— 250+500
23 7 46 55.7 51.9 59 58
24 9 46 55.6 51.9 58 58
25 3 46 55.8 51.9 60 58
26 5 46 55.3 51.9 58 58
— 125+250+500
27 7 44 55.1 49.9 55 56
28 9 42 55.0 47.9 52 54
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(3) Signing up this agreement, the author promises that the manuscript wasn’t ﬂ'ﬂ%r%—lgﬁé}f %t& A 8-S E?}ﬁ}x e /\ﬂ 04:5]":}
published in other forms except the presentation form at symposium and dos-  (4) =i-2] AF =

en’t include any illegal content which violates copyrights of any authors. AAHA HA d 7d5-e= Al XH O]——?——OHE %31
(4) Although all or part of the manuscript is used for commercial purpose be- EAS flate] Ik g AR Ze dRE Xl *H&j% Bk
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fore the publication on KSNVE journal, all or part of the published contents —©. 2
can’t be revised after the publication for commercial use. () & % - E A AL & A4 SE 59
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and agrees on all contents of statement. = 7 3
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Korean Society for Noise and Vibration Engineering
Research Ethics and Ethics Committee Regulations
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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.

FA) B a2 FmaedEEsts)(olst «atavet dthe] &efddel wet shajeA o] 3
Stedsd WAEE Ay g, A A A AS, AdE g AT
(et “91dspet g AT Gl B AALS TS HA o vl

(Configuration and Functions) (D The committee shall be composed of one chairman, one secretary, and five
committee members. (2) Chairman and members shall be elected by the board of directors and appointed by the
KSNVE president. (3 The terms of the chairman and members are two years, and both can be reappointed. @
The chairman shall represent the committee and oversees the work of the ethics of the KSNVE.

(Ad3le] 74 2 A O Adsl= AL 189 A 19, A sHes 7% @ A9E B 9
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(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.
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(Convening and Voting) (D The committee shall be convened as necessary by the chairman. The vote in favor
of 2/3 of registered members. (2) The details that have passed the vote shall be notified to the suspect of mis-
conduct (defendant) and the defendant's opinion must be received as a written plea within 10 days. & The
committee shall review the explanatory materials received from the person suspected of misconduct. The ever
need to listen to your thoughts when the final vote. @ The details that have passed the vote shall be reported
to the board of directors to reach a final decision. (5 When judged necessary, the chairman may listen to com-
ments from outsiders or non-members. ® The presented details of attendees or the details of meeting from the

committee shall be kept confidential as a general rule.
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(Scope of Research Publication Misconduct) D "Plagiarism" refers to the act of theft without quoting such in-
formation or the results of the research of others without revealing the source. @ "Falsification" or "alteration"
is the use of another person's or one's own research results of operations or strain, says the act of distortion.
® "Duplicate publication" stands for the act of publishing the same details in two or more journals. @
"Wrongful inscription of author" stands for the action of putting on someone who has not contributed to the re-
search as an author. (3 Others say the unacceptable range.
(APRE BAA9Ie] W) D EA ol FAF WA e A el Aol A% B A%
A 2w Sgeks WA BT @ <92 D WD @ Elolt A7) AN ATAE Ave] 2o
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(Informing and Notifying Research Misconduct) (D The contents of research misconduct are limited to the pub-

=

lications "Journal of KSNVE" and "Trans. Korean Soc. Noise Vib. Eng." @) The report of research misconduct
must be submitted in writing accompanied by the relevant data in accordance with the five W's and one H. 3
The committee then received a report that information within three months of deliberations to finalize the report
to the board of directors. @ The final content as determined by the board of directors shall notify the in-
formant and the malfeasant within 10 days and posted on the KSNVE homepage. (5 The end result regarding
the misconduct should not be released to the public before finalized.

(A7 FAR9e) AR 2 FR) O A7 FAEB WE2 duasdEesedd)=gy) A (es -
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(Sanctions for Research Misconduct) (D For authors whose research misconduct has been confirmed, punishment
may be selected to be imposed on each case after being reviewed by the committee and considering the se-
verity of misconduct determined by the committee: 1) Cancellation of publications published by the KSNVE for
the announcement study, 2) Prohibition for five years from contributing "Journal of KSNVE" and "Trans.
Korean Soc. Noise Vib. Eng.", 3) Prohibition for five years from attending the KSNVE Conference, 4)
Notification of the details of misconduct to the institution, 5) Disqualification of society members. @ If a caller
has intentionally and falsely reported a violation, according to the decision of the committee, the committee
may impose the same sanctions and level as described in "Sanctions for Research Misconduct."

(@ AR U AA) O AT PRl AU AxAL A48 ARl Wl TR BFL
meistel theel AME Aeste] 4 & qlrh 1) A BEATE B S48 AR AAHL 2)
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This regulation shall enter into force on October 24, 2008 (enactment)
P 20089 109 24U HE] A ITHAI)
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The Charter of Ethics for the KSNVE

sEAstESeE 2alEE

All members of “The Korean Society for Noise and Vibration Engineering” should perceive that our researches
improve the quality of life of human and have a great influence on community. Also we should cherish harmonious
and tranquil life, living together with neighbors and nature. Therefore, all members of KSNVE should have higher
moral sense and behave honestly and fairly to maintain authority, honor and dignity.
FF2NFTAN RE fPe o) A PPN BFRY 2 G FE AL sk, S
o] B AAI} HEo] Al 23HEAL LT A4S 4TS o1tk ol BE 3 ARTFEAY] Fe
oA 7L A9, e, A9S A 5 d=E AAsta s Fseith

H

1. Authors should use their own knowledge and technology to improve the quality of life of human.
S Qlfel ahel A AL Slte] Aale] A4 712 AHgeka F)eselob Fk,

2. Through the activities of KSNVE, authors should contribute to the development of Noise and Vibration
Engineering and industry and make efforts to promote the public interest for tranquil life. In addition, they
should devote themselves to their field and strive to boost competitiveness and the authority as experts on Noise

and Vibration Engineering.

YL FFBEL Bolo] A2 A4S U9 2LANFFAT e We] Flelskn T FRlel weste]
oF @t EW ASWEFY ARIEA Aokl HU3 BAm AL ANE Fol7] af w2l
ofo} gk,

3. Authors should behave honestly and fairly for education, research and real participation according to their scholas-
tic conscience and ethic.
e g, A7 S F A3 2F a2ja dA Fojodl o] AAstar gAsHA A4l sk, aeld
2} oFAlo|| ZAlslo]of shr),

4. Authors should not behave against the purpose of the foundation of the society.
92 o8] AYmAo] whska sldshs AMRES shefr of .

5. Authors must not have presented portions of another’s work or data as their own under any circumstances.
S EQle] AT} T AR Ao AT Tl AN =Foluh A% AN <k wH,
Bole] AT 8 AEAHE EFfelok Fhul,

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

2

cialism or unjust means.
e AR BAse] ASH PNE o alo] FFAAY PAHG o]5S FT slelM ohHrh
7. Every manuscript received is to be reviewed fairly by reviewer’s conscience as a scholar. And Ethics Committee

deliberate and decide on all matters related to research misconduct.
R QT A RS s B9 02 SEA Glel ke FHSA FAkslelol de.

(A7 : 2007. 09. 14, A3 : 2007.11.15)
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Transactions of the Korean Society for Noise and Vibration Engineering

Research and Publication Ethics | I =ER2|

All members of “The Korean Society for Noise and Vibration
Engineering” should perceive that our researches improve the
quality of life of human and have a great influence on
community. Also we should cherish harmonious and tranquil
life, living together with neighbors and nature. Therefore, all
members of KSNVE should have higher moral sense and be-
have honestly and fairly to maintain authority, honor and
dignity. | 40353530 BE e 4o AS A7
QB 2 9L FE AL AL, S 0% B A1)
tEo] Ak 2ohEal AL HS AT ok ol RE 39
AE7kEAe] e feldae 7Ha A9, g, fde A2
L

e gHstn A BEah

ko

A+ e
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Authorship | K{XIQ| &2|2]Al

1) Authors should use their own knowledge and technology to
improve the quality of life of human. | $-2%= ¢159] 4ke] 2 &
&S SIste] Aol A4} 7)4S ARgEtaL Z]efstefof gtk

2) Through the activities of KSNVE, authors should contribute
to the development of Noise and Vibration Engineering and in-
dustry and make efforts to promote the public interest for tran-
quil life. In addition, they should devote themselves to their
field and strive to boost competitiveness and the authority as
experts on Noise and Vibration Engineering. | $-2li= &35S
Folo] Ao 4 918 28E T Al WAel Jlolslw, F
o] Sl wmEsfojof Fhr} 3 £33EE 3 AEvkEA Aok
ol 48] FAkskar BAY I ALNE wol7] SlEl w=steof it

3) Authors should behave honestly and fairly for education, re-
search and real participation according to their scholastic con-
science and ethic. | $-2]= %, A+ & 3 23 ¥x g
@A Fofol] qlo] FAsta FASHA Alshd, &eldat A %
Aol FAateiof gtk

4) Authors should not behave against the purpose of the foun-
dation of the society. | %21 88 Ao wala F&sh=
ARMEE-S steixs oh €t

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

Papers should contain new results of original research and aca-
demic contribution to noise and vibration engineering, which
hasn't been submitted or published in any other journals. Also
the published paper to this journal should not be submitted or
published in any other journals. | =&% <] W-8-& €} FXol FiL
T URHA $2 AoR ATy wHlste] SgH ol o
A A7) #2 o gt dha
T o]F B FAld Far = wRE Stk

Plagiarism | X

Authors must not have presented portions of another’s work or
data as their own under any circumstances. | E}¢19] 11 5%
o AREE Ao At TRl AAY ol Aol Al
A ok He, BlRls] AT W AR EFstelof gtk

Policy on Commercidlism | 52+ 0|5

Manuscripts submitted for consideration for publication in
KSNVE are not to be used as a platform for commercialism
or unjust means. | A7 Pt 5T HHE o] g3l K-
oAU FALG o5& FsteiM = ohEh

Review | MA}
Every manuscript received is to be reviewed fairly by re-
viewer’s conscience as a scholar. And Ethics Committee delib-

erate and decide on all matters related to research misconduct.
|8 @ Qpuel Ak AR sH A9 02X A e

oL
[

wel el AAkstolo} stk Jlg AT PRl By RE
ARFe g9l o] 2 AR,

Peer Review | ME27IAA} 1

Every manuscript received is reviewed by the writing guide-
lines and instructions of KSNVE. With editing team’s decision,
three peer reviewers are selected. The editorial director should
ask a review to selected reviewers in 10 days from application
date. The editing team takes responsibility for all general mat-
ters on peer review. If two reviewers among the selected do
agree to accept the journal, review process ends. | Z<L7H( /i)
SEiedEees eyl ARt Ere A9 Jhdedd o
Faged o8 FiE wEdae] digte] Axbgh e =i
dare ARG dd, Hijolahe] wdstel] A4S =]
A E7F e = AR 39S A, sigHgorte A
ARHE 109 ool =7 AASILNA AFE 2ol =EAE
o3t oAng 5 Akl gk vkl AR A e
AQlatol]l =i AAtll 331 eJElste] = AAkelY T 27l o)
AL ol HFAA gk

= The reviewer’s name should not be disclosed during review
process. If reviewers ask for exception, it might be accepted
only under the editing team’s decision. | AAM 2] A v
Hom vdz s dFoz gt} o, ALY FEivt ASAl
AP Ak stel| a7t As F AUrk

= If it is necessary during review process, authors and re-
viewers can exchange opinions on the intervention of the edit-
ing team. | ¥ AAL T deshd A SA(ME)Z A9
A2} oAe wEe = ek

= The period of review is two weeks(urgent papers is within
10 days). If it is over two weeks, reviewers get the first
reminder. And if review is not finished over four weeks, an-
other reviewer would be selected. | AAFI oAl -5 =Fe
AAPZIZEE 25 oJU|(F=iS 109 oJuh)E shH, o] 7]Zte] A
U ARl 18] 55& dvh AAReE] § 457 AU
AAARE A Fapd tE AAReld e ® WA g

= The paper can be cancelled if the revised paper hasn't been
returned to the office within one month after the paper was
sent to authors for revision. | W82 4 RZF 5o 7% Uxn
7} A e 83 AFFselA] wpet GRRE 1Y oluld] 3%
HA &5 Ageles H4E Sk

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

Content and Publication Type | SESH

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

Fee for Page Charge | A|Xiz|H|

If the manuscript is accepted for publication, authors of the
paper should provide the paper processing fee(50,000 Won)
and publication fee(General papers : basic 6 pages 100,000
Won, for extra page: 20,000 Won/page, Funding papers : basic
6 pages 150,000 Won, for extra page: 30,000 Won/page, Urgent
papers : basic 6 pages 200,000 Won, for extra page: 40,000
Won/page, Conference papers : free). | =#aLe] Ax= =57
A Fu] el whet Ao =EdE]snAY svhed) 2 ARSI
(= - 7] e 10wkl Z2aba s 2k, A7) A9 7] 6d
15T/ 39k, et ¢ 718 69 200kl 4uke,
shegsdh FR)E Aslor gtk
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