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Abstract

The fuel tank is a key component in the fuel supply system, and the structural safety of the fuel
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tank is crucial for the vehicle safety. Based on two positive and negative pressure cycle test me-
thods, positive and negative pressure cycle tests were conducted on two types of plastic fuel tanks,
and measured deformation at different positions of fuel tank were obtained. The results show that
the insulation panel of the fuel tank and the upper and lower installation surfaces of oil pump are
the most dangerous points, and the measured deformation is close to the maximum allowable de-
formation. There is generally large deformation on the side of fuel tanks, which is also an impor-
tant weak position and dangerous point of the fuel tank strength. When optimizing the design of
the fuel tank, corresponding measures must be taken to improve the structural strength of dan-
gerous points to prevent the fuel tank from cracking and leaking oil due to excessive deformation.
This study measured the deformation at multiple positions of fuel tank through positive and nega-
tive pressure cycle tests, providing a reference for the optimal design of the structural strength of
the fuel tank, and effectively shortening the development cycle.

Keywords

Fuel Tank, Positive and Negative Pressure Cycle, Deformation, Structural Strength

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

WAMAG VR AF AL R A 8%, RS REUCBEER P, IR EER ML —[1]. A
TR A G5 AL 22 A0 BE A0 (1 22 AV A TSRS, 5725 P A0 B A (X 5 2 A VR REEAT 17 T R IR 25K
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Figure 1. Fuel tank A and schematic diagram of deformation test point
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Figure 2. Fuel tank B and schematic diagram of deformation test point
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IR 75 Ik 40 kPa 25 T Il 5 KAV A A [ s 7 PRI B, R0 iy J 12U s (87 R B P 224 R Ay il
WAL &, IR A TR 78 B N P PR B P A UL

IEFUETEIRRES 77 2 K698 A: 0 — 40 kPa— 0 — —15 kPa — 0, #4044 4 MEFF, LG 10,000
W, 4y BIFEAEHR 5000 YCH L 40 kPa. fi#f 5000 YCH Hi—15 kPa FIE Pk 56 45 o 5 o i e A% A T 0%
A R S A T AR &

DOI: 10.12677/met.2024.132023 189 IR AN ST YN


https://doi.org/10.12677/met.2024.132023

4. ZBREDH
4.1. BAHM A

PR AE A I AR R EHN . T RIS, ARMIATE, PR A B =0 I R E A
AR MRS R & 3 Prw, BFIARAEMNRGEZ, N TETEEMI, Ehans 7 REaish
frage s iR, R BRI R . BRI SRETBRMBETT M, FAMETE N RE, 1A
WARTE N IER . MBI AT LA Y, A =Rl A A IE GOS0 3R ke b, Islamh 130 14, 17, 19, 20 A
21 FEPNMAR TR ML T RN AR R, ORISR T . AL 13 PRI IR e,
WAL 17 i SRR A E AL, MRS AT 19, 20 A1 21 07 T REIMAR (0 MIRE, 3R 1H 25 ih 5 S5 R AR
B AR LA, T S A . gAML 6 AN 18 £E = AR AR I A R b 2 SR K
A g, EOIBAZ RSN 3.66 mm 1 8.18 mm, 43X REMAMHI AL (¥ b e A h AR M i . MRl el
DA MR E bR 23S 1 R TR 43 5 0 3.66 mm Al 4.34 mm. #REZR, #AubAE RIAMEE B R
TR THI FHRE AR A ) fie K SC VFAR B T AL B0 5 mm, SIS b A XA &7 0] b oK e vk B T AR B
N 10 mm.o X FEFAR S s SR AT LA I A A A TR A i A2 SR, (BRI T 2 e (Il i or
6 i1 A3) ARk AR O T G A5 B2 18) Y SE PRI AR B e K SU VIR AR &, R R o FE i S 6 o, AE MR
F BB T I ZUR DU N2 T B e I AN B 3, B F75 1 A S 7 T8 % 1 J52 PS8 M A 6 A 55 »
CLIGTs H Bl A 77 AR il K BUT 2R h (s DL A

0
: _u_\_H—IJ

4 -

[ #3253 iia0kPa (F7351)

[0 7635003 ii-15kPa (J7i%1)

Ky [ 983750 i40kPa. (J5id1)

[ 98250000 ifi-15kPa (J57%2)

[ 75FR50000 5 il140kPa (F714:2)
[ R4 R4 TR

6 13 18 19
FIEENEEA
() A4 AL
12
’ [ #B5R250CH I40kPa (J7i1) [ B3R5 4 id0kPa (J7k1)
[ #3507 -15kPa (F731) [ #R¥RS0VCH ii-15kPa (J7K1)
[ #3475 OkPa (J5ik1) [ B3R5 M 40kPa (J5ik1)
[ 98350007 - 15kPa (J5i3:2) 8 [ #EER50000 % ii-15kPa (J7752)
4r [ #E3R50007% % 40kPa (J7i%2) [ #EFR50000 % 1 40kPa (J77%2)
[ R 2 3 6 6 PR ~ [0 R4S T Hr i o
H | g T
£
% () i HH ]§ HH H
m Vo
& HHWWMW &, o gn uuu” il
IIPTTFIr™ T
4
8 - - 8|
6 7 13 14 17 18 20 21 6 8 14 16 17 18 19 20 21
WA AL W AL
(b) KR4S A2 (c) BRIMIFE A3

Figure 3. Deformation test results of fuel tank A
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Figure 4. Deformation test results of fuel tank B
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