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Random Vibration Analysis of Two-component Vehicle Hydrogen
Supply System Based on Power Spectral Density
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ABSTRACT: The work aims to study the random influence of uneven road surface and irregular vibration on the hydro-
gen supply system (package of the power supply system) when the hydrogen vehicle is driving, in order to ensure the safe
use of hydrogen vehicle. Based on Ansys Workbench (finite element analysis software), the random vibration analysis of
the hydrogen supply system was carried out by using the modal superposition method and inputting the power spectral
density excitation in GB/T 4857.23—2012. The stress and displacement distributions of 1o, 20 and 3¢ were obtained, the
maximum stress occurred in the system saddle, while the maximum displacement occurred in the system frame. It is
proven that the hydrogen system can be used safely and provides a basis and guarantee for the future research and PSD
random vibration of more transportation packaging systems.

KEY WORDS: hydrogen supply system; modal analysis; random vibration; power spectral density

PACKAGING ENGINEERING + 69 -

Wi A A 35 1] LA B A A AT] T i R LA B R i ol
ARARETHE T, ARMAG LGS WTHE
R AN A2 G, A REBIR A s AR
ARG WA REBIR Y LRBER AL Rat,
TES BB Ry UM HESR L g0 . R
R P EI RN — B RS FRBER

: 2018-08-02
D171100005417002

GAr iz i ad B2 vh 22 PR R VR I AU T4 3h ), L
k&, R G R AR S T LL5 AR R A 181 ) 2
fir, FEG AN RN, XX RG AR
T 2 B K

ARG K 2B I B e i 1 A 5 |k
W BEHLIR 23 B, BARIRSINEE A, (EXE R

XNEFH (1982—), B, TRF, TEZHEFT A ERLMOTL,



- 70 - 1 %% T %

201941 A

G R R RIE AN, — B RGE RAEIR KR,
] 52 1 RS 62 R 45 g 10 R B s I R e 2k Y,
PEEBIRBEE, B AN . Mrei 4, HILE
REBME ARG HA BRI PiRMEGE.

K A3 K2 PINVER 6T o A A AR HEAT T R AL
IR BB R0 B 4 Hr , ARAS T 25 B0 25 0 97 57 B8 4R B0 4
AitE L™ PEAE R AR K i A LR A R G bl
B TR R IAT TS FBEYLAR Sh 00T, 1Kt
R G I H, A B A TERL 8
PLEL AL Sl B e 0 42, % Hedk A7 T 4% ( PSD )
AYHT, BE T LML Rl BE NS AR 32 75 i A YT PN B 4R BT
IEH TAENOY gl B L 75 R S B30 07 in s 5 o 43 7
G, R BLG SCAEA In  RE X 2~3 Hz A L i
U A o B g A A M R AT T Bl 2 EL A
Mr, $EH TSt R, Peng S IR BE
MRS 5955, dolt Tk, Aok TR
WAL e, 30T TN R SR LTS AR AR
G 7 4 B e U

S Ansys Workbench, i 2H it 2R 4ot
Jil GB/T 4857.23—2012 (ishiif e ILASLE ) 4 23
oy “REPLARSNSLI IR HY 6 FhTIRIE R B i
W17 PSD i1, MRBIRETE 1o, 20, 30 FHIN S1ftS
NERESR, LIS R GE R & A R BRI S0, ik
T ZIEALE RSN PSD BEHLIR ST iR it

1

1.1

111
SCPATSES GO A b U S AR G, A

(6127 R (=R AN R SN 9 SN b N i |

IR AE, DL 1, HAER R RS AR . AR G4

AR > FORE S A RES R (BRI | YA LA

) W1,

ﬁ% A5

! i\
\ﬁ " @ %%
=

HRE

~ AR

N\ y

a FHA

K1 PR R GRS
Fig.1 Overall structure of hydrogen supply system
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Fig.2 PSD curve of random vibration
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Fig.3 Geometric construction of hydrogen system
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Fig.4 Hydrogen system finite element mesh model
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Fig.5 Stress nephogram of static analysis
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Fig.6 Modal solution of each order
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Fig.9 30 displacement solution of frame
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Tab.2 Results of PSD random vibration analysis
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R 11 f#/MPa MPa fifef#t/mm i F/mm
A 34.467 0.049
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F 8.002 0.014
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