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A study on the optimized design of a LPG gas cylinder
conceming a strength safety
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2. N2
2-1. & A X (Material Property)
dutgo g AGEE LPGE7]19 &2 20kg, S0kgolth. F 7/Me F7/F E5 body plate,
end plate-UPR(upper round), end plate-LWR(lower round), protentor-valve, sirte, neck ring, valve
2 AT o] FolA &7]9 F2F dHe JFE vAE FEL body plates} skirto]
t} gEtr] B =FoAE 20kg €715 body plated} SkitZ @53 A1A 2l FHIHT
ol AMF 2l BAX(Material Property)= KSTFZ S22 SS400%1 ASTM A283 steel, Grade DE
AFS3I T 1 3 Tablel® 2t}

Table 1 Material properties of A 283 Steel, Grade D

Density O oy Young's Modulus Poisson's
(g/cc) (MPa) (MPa) (kgf/em®) ratio
7.82 415~495 230 2.1 x 10° 0.33

Fig. 1  Typical finite element mesh and boundary conditions of LPG gas cylinder
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Fig. 2 Typical finite element mesh and boundary conditions of end plate-LWR and skirt

2-2. $ & 8 4 ¥ 9 (Finite Element Model)
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QB ol FFo] AR ¥ LPG7IE £7)d US 8, 18.6, 24.5, 34.5kgfem’E F7}1A]
1WA $o] 71 @o] WA= FES BEASHAT. o] ¢HE AU AN AMg &
g e 7kavt AUE FAEJS o] 4, kst €8 o 4™, FHUHZE V)
Z gtdoltt. o) 7tavt AdE FAHA L7177 v A 3L 203.7MPaE o] A8
o] 3B L (yield strength) 230MPag] 88.5%= v Lo|ct T AWM/ €48 o &7
Bl 245kgfem’e] FEo] &3k Hol 268.3MPas] $8L WA Brh o] gL olm FE
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HAES & we £7) W34 345keflem’d ¢HEL 3027 Fed o b &7 Y
377.9MPa2] 282 WA "ot o] AHoMe AAFE HIE 455MPad 83%AF = MR|T
dPoz FYHXEE F 718 A= AL ¢ A3 Fig. 3& FHEHZEE 3
S o) o] M o] HA3E 8719 FEFe} IR contour® X)X Fig. 45 HZ
o) WtolA Z 249 28 EFXE noded] YA wat vElD Aot}



Equivalent of von Mises Stress, MPa

Node Location

Fig. 3 Contour of von Mises stress Fig. 4 Distribution of equivalent von Mises

under hydraulic test pressure loading stress
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Position 1 Position 2 Position 3
Position 4

Equivalent of von Mises Stress, MPa

Fig. 5 The location of concentrated force Fig. 6 Equivalent von Mises stress
obtained from FE results for four
different position of force with each
internal pressure
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Fig. 7 Comparison of distributed equivalent von Mises stress at each internal pressure based on
every location of concentrated force
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4-1. LPG7t & &719] AA 4#
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Table 2 Factors and levels for Taguchi method

tl[mm] | t2[mm] | d[mm] | R[mm]

1 25 32 1475 53

LEVEL 2 2.2 28 1425 59

3 28 34 152.5 56
Fig 8. Factors for Taguchi
method
Table 3 Analysis layout of orthogonal array table of Ls(3%

tl 12 d R
1 25 3.2 147.5 53
2 25 2.8 1425 59
3 25 34 1525 56
4 22 3.2 1425 56
5 22 2.8 152.5 53
6 22 34 147.5 59
7 28 3.2 152.5 59
8 28 28 147.5 56
9 2.8 34 142.5 53
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Equivalent of von Mises Stress, MPa

Internal Pressure. kef/cm’
(a) Increasing internal pressure : (b) P=34.5kgf/em’
Fig. 9 Equivalent von Mises stress for each Taguchi model
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Fig. 9% Table 28] A wulEE 2 HE 979 2o A&3te dste]l ¥ o HASHZ
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Table 4 S/N ratios of LPG gas cylinder Table 5 Affection ratio in LPG cylinder
Model Number SN ratio

1 -49.148553859

Factor Affection ratio (%)

2 -49.268900635

3 -48.720070713 t 61.091

4 -50.001983838

t2 16.306

5 -50.320124608 :

6 -50.425377512 d 17.171

7 -47.279756595 R 5.432

8 -48.636920914

9 -48.103510924 sum 100
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