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ARTICLE INFORMATION ABSTRACT

In this paper, numeral and experimental analysis of composite metal vessel is investigated under
variable pressure loading. For this purpose, a sample of multi section cylindrical vessel is considered.
The pizo electric 1000 bars sensors are used to measure pressure. The sensors are installed in the holes
on the metal cylindrical vessel. The amplification parts are used to adjust sensors. The test is done under
dynamic loading. The results are recorded by data logers in pressure-time chart. The aim of this study is
to optimize the weight and strength of the vessel with using trial and error by numeral analysis inverse
explosive loading. For this, a sample of multi section cylindrical vessel is analyzed with abaqus finite
element software. The load in the vessel is derived by charts from experimental tests. The load obtained
from experimental tests as a dynamic load is analyzed and compared with metal vessel and metal-
composite vessel. The results obtained from abaqus finite element software discuss a different case.
Finally, geometric and material properties of liner and composite are suggested for optimization of the
weight and strength of the vessel.
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Fig. 5 The installation position of caps upon the vessel
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Fig. 11 Pressure — time diagram of experiment # 1
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Fig. 18 Von Mises stress of metal vessel caused by pressure
load at the time of 7 milliseconds per unit Pascal
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Table 6 The results of stress for different modes of composite torsion angle, thickness of the liner and composite

039 werd (MPa) i aizder (mm) ol o (MM) b &y coslies s 43l o,
(kg) Slaeb! S 2 oy Y B
w e W W OE 5 o mmo o oem
8.86 12 202 w2 45 2 ;:i Eﬁﬁg; ((8,’::55,'::55,'(()))) 2
8.86 181 pris pod i 13 ;:i Eﬂﬁg 88:22::2;38 3
T - R S v e SR
w e BB B L b mmy o ommR
88 297 om0 ss 45 15, e o0 6
410 538 45 2 1oy (25.11.1) (90,+50,-50,90)
8.86 21 374 570 45 15 2 (251.11) (90,+50,-50,90) 7
410 535 45 2 1oy (175.0.5.05.1.75) (90,+50,-50,90)
8.86 2.09 375 572 45 15 2. (1.75.05,0.5.1.75) (90,+50,-50,90) 8
88 225 s s 45 15, Goossed (0:151800 O
w o HOB OB ow 2
o9 222 o s 45 2 Gooanen (0-50.5000) 11
410 537 45 2 1o (175.05,05.1.75) (90,+50,-50,90)
9.9 2.23 370 505 45 2 205 (1.75.0.5,0.5.1.75) (90,+50,-50,90) 12
9.9 2.24 359 207 Y ; ;:i 8282823 8811131?131383 3
98 275 g0 4w s 15 oo o o0 14
292 390 6 2 1o3 9
1093 304 262 394 6 2 o o Ego; 15
0.9 220 a1 40 48 2 e G ooesed Gouarzran 16
s 28 3y ap a5 o oo (25050sd Corrs 580 17
426 6 0 1o 90
415 5.39 386 6 0 Zji Eg; Ego; 18
ws o as oo o @sesosa9 T s
s as o as e o o @seseezd e
T R - Gouzr 2100 2
ws s ws 6o o (Eesesag GiRTe 2
s 22 g s 45 15 . (250508D oot oTa0 23
8.86 2.26 o G 45 15 ;:2 8282822 ggﬂ?;?%g 24

2 e o (0 Al S 09 0 0dnlin B Jgaz 0 4 ol len

1200) Y53 wabus il (528,8 Shiie b asdl o 3l 0¥ o

dgliio ;o a5 w3l oo p,55kS 8.86 1l C al 0 (e 39 ol
S S 8.86 sl o 0,55 16.96 45 (5318 aisai 75 35 b

Sl azils ialS oo )5 48 vgum 4o aS ails 5

59 5 oolaids 16 095 1395 sl o (yude SuilSe wise



Obe 9 (og030 yiuol e

S2elsd YL o S jgaels - 58 ) pe 3L 9 () Julxi

+5.314e+08

+3.800e+08

Fig. 20 Von Mises stress of liner vessel selected model caused
by pressure load at the time of 7 milliseconds per unit Pascal
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Fig. 21 Von Mises stress in composite vessel selected model
caused by pressure load at the time of 7 milliseconds per pascal
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Fig. 22 Changes diagram of von Mises stress in composite
vessel selected model caused by pressure load at the time of 7
milliseconds during the vessel
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Fig. 19 Changes diagram of von Mises stress at the time of 7
milliseconds during the metal vessel
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