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Abstract

In addition to the simulated fuel tank installation structure, the fuel tank vibration test fixture is
also the main transmission component in the fuel tank vibration test verification. The vibration
performance design of the vibration test fixture directly affects the authenticity and reliability of
the vibration test. In this thesis, finite element modal and frequency response simulation calcula-
tions are carried out by using MSC.Patran/Nastran and Ansys software, and verified by fixture
frequency sweep test. The accuracy of fixture calculation analysis and modeling is verified, and the
fixture is verified. It satisfies the requirements of subsequent fuel tank test, and provides methods
and ideas for the design of vibration test fixtures. It has certain engineering application value and
reference significance.
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Figure 1. Finite element model of fixture
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Table 1. Natural frequency of vibration fixture
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Figure 2. Cloud chart of the first three modes of vibration fixture
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Figure 3. Frequency response curve of fixture
B 3. RE RSN 2k E
MIE 3 ATEAE H, RERBAE 248 Hz AL 1 ARSI AE, 50 B G g0 3 R L R 3R AR R
4. REARIEZAR L
4.1. MR RE
ESZ MR f5e 3 AR J7 V5 (141, 6 A B IR B0 28 X 43000 Xk Rt o — A 00 2 T 42 ) i i I
JI[15]0 X — 43077 AAEF TR TE BN, $950U5E 54 BA L, RERUEZ 0 I T A RS
FEARIN L W B LR 9 FARME, 25 W B I B2y B AR o AR IR 50 24 55 556 1A vHE M A 4R 3 ik 06
RIIRVE L, 30T Y 10~300 Hz, RAMEIEEE 1 g #EATHEM, AREHRK3E E WA 4a Frow,
HEA R IR ZEAE 40 s, R0 R H D RBOR S R &4 EEMIME . XL,
PREN PRI -

DOI: 10.12677/jast.2020.82004 29 B Rt N


https://doi.org/10.12677/jast.2020.82004

P %

ahFEX

i as

mRgkE [/ waRsa®

AL

(a) AR E K (b) FAHR R HE R R ]

Figure 4. Sweep frequency test device and schematic diagram
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Figure 5. Physical layout of sensor
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Figure 6. Sweep curve of four sensors
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