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Abstract - This paper presents the FEM analysis results on the strength safety of LPG fuelling nozzle, which
is composed of ball valve and long cylinder tube. For the strength safety analysis of LPG fuelling Nozzle, the
gas pressure of 0.5~3.5MPa has been supplied to the ball valve and long cylinder tube bodies with the wall
thickness of 1.7~3.5mm. The maximum von Mises stress of the ball valve with 1.7mm wall thickness is
25.4MPa for the supply gas pressure of 3.5MPa, which is 25.9% compared with that of the yield stress of the
brass. And the maximum von Mises stress was 23.7MPa when a 3.5MPa gas pressure was applied to a long cyl-
inder tube with a wall thickness of 1.7mm, which was 6.7% more safe than the ball valve which was analyzed
under the same conditions. For the increased wall thickness, 2.0mm of the long cylinder tube, the maximum
von Mises stress of 20.2MPa is 14.8 % more safe compared with that of 1.7mm wall thickness of the same cyl-
inder tube. Thus, the wall thickness of the ball valve and cylinder tube is recommended as an optimized thick-
ness of 1.7~2.0mm for the strength safety of the LPG fuelling nozzle.
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Fig. 1. Cross sectional area of ball valve and
long cylinder tube assembly.

(a) Ball valve body

(b) Cylinder tube body

Fig. 2. Ball valve and long cylinder tube for
LPG fuelling nozzle.
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Table 1. Mechanical properties of brass, C3771

Properties Values
Elastic modulus, MPa 110
Yield strength, MPa 98.1
Tensile strength, MPa 145
Poisson’s ratio 0.35
2-2 slAM=A
Fig. 29} -2 AA e 3t F=ehdAd-S 3l

A7) 8] BB rte AUy &
FAE 1.7-35mmE WA ANEA S
A4S FEMOE Al

ojwf EiB e} Ady FE| Agsh= 7kl
4L LPG FAAA Y F=A HAAIEA KGS
AA212[2]5 #=&3FAth ©] 7]Ed] W2 LPG &
AR e Ao 7k 29MPag Tt
A4 g A wre] B AFelHE A
35MPad] 7h=tEe FHET dEloA FEE
A=k Adel tE FEM s14S 338l

EwlHel AU {FHO AA= KS D 5101[5]
713 5oy, FE4A 71AH 4L Table
104 AAIRIT,

N )
o
)
ri

ll. sfAZnf 2 Tat

LPG x4X 9 A7
1.0MPa®} 3.5MPa2] 712=4=E S =
Wy FA A BAG SHEEEZEE Figs. 37 49
A BojFa Qith

Fig. 3 2wl o] 71298 1.0MPag 23315
< W] FEMS.2 3|43 Z=Qbdgd Axfolt}. 7]
A 183 7124E 1.0MPae LP7IAS ZF35HE
Hzslael da Fxskee] 0.7~08MPad] <
kst Aot

Fig. 3(@)cllAe E8E ] ¥ FA7F 1.7mm%
o, E¥iH o] -Zo) YX|§ FEOA HAAH von
Mises HUl-8-8o] 73MPa%l HAS=Z 3JAF AT
O|JAL FeaAe FELE v 74% BERE F
B3] gk Afoltt

&3 Fig. 3(b)lA= 28BS FAE 2.0mm=
o T84 AA% ndg, BEuBpe S8 FAH
von Mises H 382 6.1MPaZ gH o] FA7} &
748 BHE A EOrHAE Holx AFE A

Fig. 49] =t dlldojA EWllH o) FF3

off
tlo
ft
ofl
ol
rr
o M
123
(z
=2

(

T

[e%

(b) For wall thickness 2.0mm and gas pressure 1.0MPa

Fig. 3. Stress distributions of ball valve bodies
for the supplied gas pressure, 1.0MPa.

(b) For wall thickness 2.0mm and gas pressure 3.5MPa

Fig. 4. Stress distributions of ball valve bodies
for the supplied gas pressure, 3.5MPa.
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(b) For wall thickness 2.0mm and gas pressure 1.0MPa

Fig. 5. Stress distributions of long cylinder tube bo-
dies for the supplied gas pressure, 1.0MPa.

N2

(b) For wall thickness 2.0mm and gas pressure 3.5MPa

Fig. 6. Stress distributions of long cylinder tube bo-
dies for the supplied gas pressure, 3.5MPa.
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Fig. 7. Maximum von Mises stresses of ball
valve bodies for supplied gas pressures.

|--O.5M Pa-#1.0MPa +1.5MPa--2.0MPa~-2.5MPa-+-3.0MPa 3.5MPa|

5

i
[/

[/

//

Maximum von Mises Stress, Mpa

Cylinder Tube Wall Thickness, mm

Fig. 8. Maximum von Mises stresses of long
cylinder tube bodies for supplied gas
pressures.
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