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A Study on the Prediction of the Radial Noise Generated
by Structural Vibration of the Fuel Tank in LPG Vehicle
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ABSTRACT

Fuel tank noise of the LPG vehicle is getting more important for reduction of vehicle noise,

because major noise of the vehicle was reduced. Therefore, in this paper, Fuel tank noise and

vibration are measured, then the modal analysis is applied for prediction of fuel tank noise. To

predict fuel tank noise, various methods are applied by using FEM and BEM techniques.

T Apsare
o wal Az, elolo] 43
o Az ZAaED o
B Fad
HAof gt
A AgHIE
AF ool k= HAlolH, o
o] AR®RIZt AT &
7 o2 g8 48" 2rajds 6
MACRHE B8 #8924 Ddd Auye I
o AAAA}; P, Qs 7)AFE

E-mail : sangkwon@inha.ac kr

Tel : (032)860-7305, FAX : (032)868-1716
* A, Qstistn sk 7)AFE
A Adsihgta g 7)AE T
o Qajoh Bt 71438

[0
dlo
iz}
)
il
2
Ty
>
L)
s
i
o
gk

g
()]
2
ot
1o oln

re
bt
e
3]
2
iy
o
K
AN iy
o dlo
(oL
B ox N
do 4o o
o ol
b

>
ot
2
X
Mz
B
oyl
o
o
ue
>
oY
e S
oft
ool T2 T R

[T

A% 2% 2 A

— W
.
offt
=
rir of
= (o
ge]
[}
ok % o

O
-

_0|L

§ ol ERS N6 3 237 SN SRR

136/Bt= 2SS I =EA/A 17 Al 2=, 2007d

MEE FAs] ZARNTHEE & & BEM 8
g B8 ds8a Y WAL SS TYstaat gk
2. 28 s &7 4

2.1 gEd3e 4383 U IE &F

Ao BAEE 289 2L I4 F 7}
A2 e F ok A AR 252 dsgEEe A
0] ARHIE /M dte] LAHE dREA AA)
o] Ao o3 WPHE Agoln F HA A5S
dAzgzol Age o8 BAHE 2otk F A
o ek 29 Aoz R WA= Ag¥d AH)
¢] FRFE 73t 54 1/fd55A 98 B39
A AF2 Z717F SUBHEAE g]lsted o] A%
o] ARHYA AL vAx dFE A5%A &5
2~HEHI v|gale] B4 & F 9, F HAs
AZHEZ o s 259 2HEHY dg=z
Ao 25 2HEHTS] AP 24E Bt
AEHI7L A AR 2ol AAFe vFTE
ol & 7} Qlth o] AFoME UA ARHA



25499 54 9 a4 ¥4 Jg d7EH A8
HE 2o tiet AHER #M7 A8®3 239
AHEY £4E Foo] 98 93 &8 F A
HE &F FoF 73E 2ot Fig. 1

B 243 o AFEHS  waterfall

a¥olt}, Fig. 1A 3
2L eSS Yehla F5E Al 3 A9
Ef ®igE vep1 9lo} Fig 19 883 &
59 A#"EHM <o 500Hz~800Hz T3t}
1,500Hz ~ 2,000Hz 7} 2,500 Hz ~ 3,500 Hz
Fhel AHA AFo] & 2% HEo] EATE ¢
Z 9t} ©)F 500 Hz ~ 800 Hz F35= 77+ Fig.
2, 394E YEA] @A Fig. 19145 vEb S
BE AEWI &g 4 A DA APH A0
o 283 gl g% 1,500 Hz ~ 2,000 Hz,
2,500 Hz ~ 3,500 Hz F3}¢ 7+ Az¥3 234
o] AT A8 FZY Lgo 3 TAHE

e BHoEMR Ao Holof 3= o
Ega g Aol Olaw M“E%J ~78° EAS

9} Zo] A7 %Hﬂ AFATE o
Hz, 2,500 Hz ~ 3,500 Hz 17}l Zé.xw
g AdRo] EAFTE & F Uk o] RS A H

a4 4% % 1,500Hz~2000Hz, 2,500Hz~
3,500Hz F3pr T FFE FE JE2EA

AloE]ojof sh= 2F Addoltk &tx|ut 2,500 Hz ~
3500Hz Fap¢ & wHsHA] A7IE SQih
dutstd JHE SoiE o] &3 H¥HY REHAE
FZHE 2,000Hz o149 BT 4 d& F 9V
HEolth thgo® A8 HI A AL o
AHEZ B2 3ot Fig. 3= Z A2
waterfall analysis® YR Qo) 3=& 3
Z YeEPT Q3 FFE AlRbel e ?ii ﬁ‘
9 ®gkES veplr ok Fig. 3
= ouhe)l Zo] dg HzZo 2% /\5]?‘:}%
3,500Hz 77kl AH A 2ATE & & A
WA da"a A% A4E £ 2,500H
“—‘?‘—OI A EAste A vluste] A8y AL
% 2,500Hz~ 3,500 Hz A2 Agazo] d&S

o

(]

FE 422YL ¢ 5 vk web d8¥EE 2% F
2,500 Hz ~ 3,500 Hz 73+ EA)8h= 422 94| A
o glojo} & Ag AEYS & 4 k. o] AT

C 749 RPMS 27 HRaE HRAZA A2
I YA Tf a0l AV D A F2A
Foz o3 BAHE 280 JBE T Al
Bty P56, AREI A 4

sl o] wEolth webq dm

500~800Hz

|1500~2000Hz §

Fig. 1 Waterfall analysis for noise data measured
from fuel tank

Fig. 2 Waterfall analysis for vibration data measured
on the fuel tank

Fig. 3 Waterfall analysis for noise data measured
from fuel pump
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(a) Fuel tank

Table 1 The material property of a FE model used
for vibration analysis of fuel tank

Yor(}vg'/r:l:rgg)lus Poisson'ratio (J\P 2272;2)

SG 295 205000 0.28 7870E-12
S20C 200000 0.29 7870E-12
SS 400 200000 0.26 7850E-12
SAPH 440| 205000 0.28 7870E-12

(b) Brakets

Table 2 The material property of a FE model used
for vibration analysis of fuel tank

0D CONM2 1

9D CQUAD4 25163

CTRIA3 542

3 CHEXA 908

CTETRA 17730

(c) Cross member RBE 440
MPC S 5

Fig. 4 Fuel tank FE model RSSCON 127
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Table 3 FE_TEST MAC correlation

FEM TEST Error(%) MAC

1 343.4 353.58 2.9 0.82

2 455.6 462.6 1.5 0.7

3 581.8 592.9 1.9 0.74

4 852.8 831.5 2.6 0.78

5 1,228.36 1,230.5 0.15 0.7
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Fig. 9 Surface pressure at 1,550 Hz

Fig. 10 Sound pressure level at 1,550 Hz
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