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Vibration Fatigue Analysis of Automotive Fuel Tank
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ABSTRACT

In this paper, the process of predicting efficient durability performance for vibration durability test of
automobile parts using vibration test load on automobile fuel tank is presented. First of all, the common
standard load that can be applied to the initial development process of the automobile was used for the fuel
tank and the vulnerability of the fuel tank to the vibration fatigue load was identified through frequency
response analysis. In addition, the vulnerability of the fuel tank was re—enacted through vibration durability
test results, and the scale factor was applied to the standard load. In order to predict the vibration durability
performance required for detailed design, vibration fatigue analysis was performed on the developed vehicle
with the frequency of vibration severity equivalent to the durability test, and the vulnerability and life span
of the fuel tank were identified through the process of applying weights to these selected standard loads,
thereby reducing the test time of the development vehicle.
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Fig. 2 Finite element model of automobile fuel tank calculating
vibration fatigue

Fig. 29} Zo] dzgia: B33 3
o7 gk FAE 7HA| AL oY)
TR 8 T EAee
ob F7lell gt #AE 2 F9
A gEE oy Zhe AdEE

d
o

(RBE3)E& A8l ARRA f3t8a Wdl] Azt
Aek-ol RBE 1A Aol ol ®ile] de Agste&
A A& AT 4 Ak o] Bde) 84 3 A
A e} vlarste] F ool ek AAE HEStaL 7
AFRAS 7SR HolEE E4 sk Wgsts w58t
= Y, dsgas] dyregs Addd

3.2. A dolEE o] &3 E st5o] #Ed

Fig. 33} go] o] d 7l 2k} AIg dlo]EE o] &3}



A oy SEN iy

MICRO  SEDAN Cuv SUV

o) alee rliny N .y

HATCHBACK ROADSTER PICKUP VAN 8 p
o

RN eEile M Q-.-

COUPE SUPERCAR CAMPERVAN MINiTRUCK [\ FeEgueney
CABRIOLET MINVAN TRUCK ~ BIGTRUCK |/ © { Qutput
o [ ©
Vibration point P (a)
N
o
Frequency

Fig. 3 Normalization precess of automobile conventional
load for vibration fatigue

ol& M Akl A& = e ETete R Aot
2 Fgol digk AAlok Aes Y5 5 AUk o] F 7l
ol whal YA Aot vlaLste] AA S £ S
P}, Fig 49F o] A dlolE 9] iFshes @9 7}
2129 Power Spectrum Density$} o]d Zd&9] &5
< =93t {t*c}o “}O] T FHTE ’ﬂxéfﬂ‘:}

“ =

- H

b
o
tlo
b2

; RMS Power

+ . Frequency — FfEQUE”CY

Normallzatlon of measured load

I \“f"‘ ‘MU |

\

Acceleration
Acceleration .

Time

after wei‘wirng by major frequency

RMS Power

|
|
|
!
|
|
|

RMS Power

Frequency Frequency

Fig. 4 Signal normalization of vibration development load
data

30

:{o

R

F_EL
o

A

I A5 A1F dolEd] me 10~20715 A
AiAoR Ye 1 FosE 35 HE THe
Z3}4=9} RMS 7he] o s ®er) 7 A E ok
 A}el g3 o @ WAl s, Fig 49 7+o]
powersh 39| gho® Z&HF & 9l

4. A2t AgEA T2 A v 2HY

A mue) A% 32y

—— Vibration point

s
o} o] vl F o2 tpd 5= ik
dof| RBE 845 2 &3}o] 2% 558 ddd
Fig. 59} #o] 98 B0 Y= += 3

=
]

AR dYs= sk A
o

RUNS [

T
oz
H
o :lof o
ot
o 1
xo by

-

_,L'
olX
rlo
)

> flo
is

Ho o o

o
ST - [

sl ufel A
= ﬁ =3k /\]
Q). 5

hud

=2

oft
_0|L
ol
N

Faa, o e 2
S

%
rﬁ
a
tlo
2o

o Tﬂi
J
o5
I

S

==
1%

ol
e
rir

RO
2
N
N

R
o
)

_,d
= o\
o
1
o
)
ol

o :{O('

re

Al

)

Ry

i

L

O A
r O
i

rlo ml%' lo
Of

>

o T rﬁ r

rﬁm il

e

o b

=<1 =
N
o
ES
Rl
X
o3t

©

% o

ol rlr
é ﬂﬁ ol
A =
=

o2
I
2
o
Mz
4 =
=
fo ot
S

rlr

e )y 2 2L of

_?{_,
N,
f
oft
o ol M
o 4
hines
v
ol
O
£
N
S
o
o X
e
<

A

o, & H&
L2

oy
-9,
o=

o

= o

MSC. FatigueE ©
Alkste] W 247} 748 3
yii=

Fig. 6, 7, 8& 252t A58 K
A 2] AEE gEste] T ATE A
D} SR WF AF7} 4.05, A A HEgpFle
= 0.88, WA WA= 04602 A
1,278 4 BFseS dEst A A A

< T 5L HY F7F oA %“df&v}.

ol rlf o e ex

i
o
rir
=t
12
-z
il

o

Q> Lo 2

=2
N
=

JmEﬁ_’

4y O

A

£ @
521 m
o
=

o%
&¥
o

ArsxtetAste X M122, M3=, 2020



Transfer Function Method&

Damage index - 4.05 [SN Curvel

45086 km T1ek ke

iy — 4?

R e ————— ——

{

=3

Fig. 6 Vibration fatigue results of welding part using test
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Fig. 7 Vibration fatigue results of canister bracket using test
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Fig. 8 Vibration fatigue results of baffle flange using test
signal
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Table 1 Damage index comparison at fuel tank component

Location

Analysis using

Analysis using

test data scaled standard data
Welding part 4.05 6.57
Canister Bracket 0.88 1.8
Baffle flange 0.46 0.45
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Fig. 10 Vibration fatigue results of welding part using standard
normalizing signal
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Fig. 11 Vibration fatigue results of canister bracket using
standard normalizing signal
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Fig. 12 Vibration fatigue results of baffle flange using standard
normalizing signal
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