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ABSTRACT

This paper proposes the new hybrid analysis of vibration in the medium to high
frequency ranges including PFA and SEA concept. The core part of this method is the

applications of coupling loss factor(CLF)

instead of power transmission, reflection

coefficients in boundary condition. This method shows very promising compared to the
classical PFA for the various damping loss factors and wide ranges of frequencies.
Besides this paper presents the applicable method in Power Flow Finite Element Method
by forming the joint element matrix with CLF. These hybrid concepts are expected to
improve SEA and PFA methods in vibration analysis
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at an arbitrary angle

dZolE A Yoo oz AHdY F HH
TZEE HYudes Pt

5 Jie Hago]l 00] obd o A4S 9o
A " E sl 1 Yo g er s
= gGgalolol A Z+ wEte] 44 AR AsY
7t Py g 3% AJEo] LAsAE gty
ol 3 Huo| FPAZ sMAEHGEE 2 ol
e Y9 By obye}t Huinl Flongitudinal
wave)9} AT d(shear wave)= & §c}

old F$d AAZPUA FAFHAUANAYY
AAEAAFE A7 AMAE AR
Ag AU BESZHANA 3}e] HERE nyd
AAzAN Y AMdAol aFHL
AAzAANN Hue 2MIHAFoRE
gol gittx 3td

A9 =

ven=( (3.1

& AAzZLE 8T F AT F HHAY

Hy AANNE FARAUANARY A
szt sl ANE TS TeFH ol 4
(2198 H33 349 35& neso HAY &
A,

—(plam)V ey » my=F(Synme; — Synues) (32

~(chlon)ves - my=—¢(Sprme;~ Synmes) 33)

3.2 42 ¥ M (numerical analysis)

o714 HHBEFHNE A AL A
Ui E T37] At AN HA ¥ =R
AA gl we TPt F2iA Levyd He9
ddIFFAY S e 28d o AAzAE
nEEE dutdls oS3 Zo] yol i cosine
o gUdFsE FEY & Uk

Z 3%, & wYss F9, Adved dd I+
He oS 2o

Ced(xi,y) = ﬁ:oE.-.(x.-)cosk.y (34
C (i) = 2 Lalxdcoskwy (35)
E (i) = F Salr)cosky (36)

olg o|83q o9 Zoz dA4E HUY A
FAUAYE(dBI AFAAAEHY HNAHAE

&3 2o
- ENERGY DENSITY COMPARISON
I -
° N e PFASEA
PN
'Q »*)
m‘.’w ""x
r\l I 2
o J Lmo:}(nu“nn
\, VT
\(/ Y

: |

00 62 04 06 0B 1 12 14 16 18 2

(a) 1000Hz, 7=0.2

-294 -



» ENERGY DENSITY COMPARISON
[\ — BWACT
h s PFA
(1] I e PFASEA
,’_-‘~_"\
0 “0 *»
'.t_"’ ¥ .
0'4\'
Terds,
“"-A..,."\‘OOQ'
® N ’\"}’
o "‘-----f. ..
vl
® {
i
" \
0
0 02 04 06 08 1 12 14 16 t8 2
(b) 3000Hz, 7=0.2
FLEXURAL ENERGY DENSITY COMPARISON
L.
n Lﬂ‘_
@
£
ofi i
ss00ns s
k]
—— FLEXURAL
p.1] . LONGITUDINAL
SHEAR
10
1)
0 02 04 05 0B 1 12 14 t6 18 2

(c) 3000Hz, 7=0.02, 90°

FUEXURAL ENERGY DENSTTY COMPARISON

Ry T —
[0
n
60
FO00P00000400300000000000 000000000008
50
' ——  FUEXURAL
*  LONGTUDNAL
.- SHEAR
Y
2
0
o N
0 02 04 06 08 1 12 14 16 18 2

(d) 3000Hz, »=0.002, 90°

F2704 qddlN nANYG I ANsHE Ho
2 93 J1Ed BYEENAYY Ao £y
Y AFANe Aot Ao YABE ¢ + Ut
Zs Watel W 5 SARHY ol ol
Yehbx) gstth ot B EFHYTR EAH
YA gol 25 aFdsdddy 3 e f
Hol7l WEolatn A0, £AA%e] Be W
dE EUY FAZAL $5Y o AL8E YA
RA EAASA 0 HARHESS F H4 Ans}
BolAE AGE A + AU HAD su Y
of gAY %e ol F@e YU} 7]
2o BYzENNe FAug o we AAHE
A ols AAZANN A8E AAYEs}
SAHNUAAA Y ASHY 2 Pue dE
ol ohd AAAANN g ALY ol f3
42td. gy sz BN o
2 A7e Ae dod@ goz FAN4Y o
UALEE AAZA AsrINcE 72 849
HEE AUAE AsE A2 PUe HeH
oF & RHolh.

koo

FLEXURAL WAVE INTEXSITY
(SN F N2 TV Lo
VNN r0rnns
VNN 2227000
081NN 11777000
wWa\\S P2 rrsas,
AWM prra

LSRN N R R VY PV e
[ ] NN N § PR
A\ L

£ .
‘ rrrrrrr / \\ d

0" /(lrzz//l \\\\ \\\\\
JLESL L] PANNIIYIN
F00077 7§ PANANNYNSSY
1404777 1INANNINSY
0251777771 § JANANNNYY
T747 1 LEEAVNANININSY
17077711 L ANNNIINSY
n //t(///} PANNIASS

0 02040608 1 12 14 16 18 2
xm)

(a) 3000Hz, »=0.02, 90° (flexural wave)
-classical PFA-

Fig.3-2 Energy density comparison with
classical solution, classical PFA and hybrid PFA
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Flexural Wave Energy Densty

(a) Flexural wave energy density(dB)
of classical PFFEM

Flexursl Wave Enecgy Density

(b) Flexural wave energy density(dB)
of hybrid PFFEM

(c) In-plane wave energy density(dB)
of classical PFFEM

In-plane Weve Energy Density

(d) In-plane wave energy density(dB)
of hybrid PFFEM

Fig.4-3 Energy density of open box-type
plate structure
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Flexural Wive Energy Density

(a) Flexural energy density (dB)

In-plans Wave Energy Density

(b) In-plane energy density (dB)

Fig.5-4 Energy density of ship’s parallel body

Floxursl Wave inlensity

(a) Flexural wave intensity

In-plane Wave infensity

(b) In-plane wave intensity

Fig.4-5 Wave intensity of ship's parallel body
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