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A Study on the Durability Estimation of Vehicle Fuel Tank

Minsung Hong', Eunhee Cho*

} Abstract }

A fuel tank of a vehicle is an important part due to its flammable contents ant its importance during crash conditions.

Therefore, the fuel tank's design should be assessed for durability and robustness to ensure safety during the early

development phase. Previously, evaluation for the durability was done by testing in physical driving conditions which

could only be done after the completion of the vehicle. Computation simulation is a more effective method to evaluate

the strength and durability of the fuel tank during the early stage. In this paper, two outstanding computational

simulation methods are studied. One evaluates PV cycle fatigue due to build up pressure in the fuel tank and the

other evaluates the PSD vibration fatigue from modal characteristics. The results show that computational methods

agree with physical tests and are thus suitable to analyze the strength and durability of the fuel tank at early development

phase.
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Table 2 Material and fatigue properties

GMW2M-ST-S-CR3/4 E-N
Yield strength [MPa] 183
Ultimate Tensile strength [MPa] 302
Elastic modulus [MPa] 2.07E+05
Fatigue strength coefficient [MPa] 796
Fatigue strength exponent -0.13
Fatigue ductility exponent -0.153
Fatigue ductility coefficient 0.424
Cyclic strain-hardening exponent 0.21
Cyclic strength coefficient [MPa] 716
Cut-off [reversals] 2.00E+08
MPa P-V cycle
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Fig. 7 Contour of Fatigue Life

Fig. 8 Crack Picture of Test

618

757+ 70003] = Fig. 801A12] A919] 580022t 20% 7H
9] zpo|& H 4t} o= Stamping © A& B=2] Thinning
S ghgetA] gk AofA 7] Ao R Bl
3.2 GigEig0| 22Xl LfsiAM 7|

+ AojAl= Fig. 99+ 242 PSD Fe|9] ddugo] A=

B A F Flof Aotz 7HlE= Azl tisto]
9 EAS wEfek 34 Ut AE sdste], A Axtet
v of| Sz} gt

3.2.1 1S ZE A

Ao AMgE dEEa f3tad mdl Z 5500072
A3 56000712 Q4w TAE] QT LEAE d|AS
Qlsto] ApA o A A== 428 d tEEoH, A @
20 Nonstructural MassE ¢2ste] A&E g0 YA
70%9] £9] FAE s FHtt fetaas| 22
o] MSC/NASTRAN-S 0] 2516] 7.0 E |4 2alatal

o, 1x} Mode Shape~ Fig. 109] Yetyict.
dzei=0] 13} 1GAELL 35HZE Fig. 99] PSD ¢
gAY 2719 —r## F9 0~100Hzo]| Eo]LEE AY

0.001

PSD (g*2Hz;

0.0001

0.00001

Frequency (Hz)

Fig. 9 PSD input test condition

Fig. 10 First Mode Shape of Fuel Tank



=3 ET|AEEX| Vol.18 No.6 2009. 12.

A A0 wAEA Het. weh, 2o ot 59 HE
Tejs] 8 20lH 74T TANT HA7IES A

291 2540 209 o 2 JJELE o], o]

goll 1= RhgE7] i

g4 S Ao AnEel Fubaed 72 AHY
i’:z-rg} PSD FEj9] 7HA 815-9] el 9
ShEsy] ofeiA e HES,

.

7y Fukaed ek ket S ot

fllo

E5514 - MAG | Value

(Tléne Hés!aré)

£

Normal X at Z1-Stress

E3 @
Frequency
E5514 - MAG | Value

]

)

Normal Y at Z1-Stress (Time History)

Frequency
E5514 - MAG | Value

BB e b B

§hear XQY at Z1-§tress (]'ime His}ory)

5§ &

EJ E) E3 % @ ™ & £}
Frequency

Fig. 11 Stress PSD Curves of Critical Element

619

| Sfstel, dagad 448 4 g BE 35S vefet
o] H83hgc}.

S, W FI5SHHAS FF3]o] %A of 2 (Pre-
Load) 2.2 B 722 3.5kefS B vlet o) B 412

32 o] Eetsto] Agstgon, g &7 10%E =2
S o Z1of wh2 | v S Alsto] skl
th I ogo2 Ao AdE s A%elA Fig. 99| PSD
ATz 7Hste Y Fupa SH eiAS sk

Fig. 11+ 34 A3}2 dofA Critical Element®] 332l
68 X, Y, Z17al A58 XY 9 PSD HAlS HojErh
Aol A Hizo] A HEQI 35Hz YHofA F2o] 24 5
7kst, ol= S A e EAo] Yol 2A JFE

3 5 Qles HofFal glrkh

3.2,3 3% L+ siM

f1] e Fukp-SHaiAolA o
gt Az vz 244, 2HEA Z_
Fatigueo| A 371 Ul-a 4L astiom, 3
A2 WA F sttt

Fig. 125 34 YFajA oz 13t gj24go Ry s
HojFa Qlek J-olA & 4= 5ol B vie 4 19
7} 7V FHokst A2 & vety o] Fig. 133 Fig. 149
A Aol dARiTt

Hg 9 AT 149 97t 36,3472 AR 9] 40
AlZEEE oF 10%9] @345 Heith 2 sfAo] E44 Uita)
A7WE 28 A, AAIE eshA 2l el o
% A4 AolBg, o]¢} o] FxE I{AFe} 7H
5159 ke Qo] dAshe F-olle AW A7IH
= A8t Zlo] B AEdt 205 & ¢ Atk AL

N o
T ORI RE
oF A O
o % 9t

oM,

v
e
o]
=

il

WHZS0Uel_tanki250_fuel_tank_vio.dat
Vibration Analysis
Frame 1

53568400

Fig. 12 Contour of Fatigue Life (Log)



Fig. 13 Crack Picture of Test
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