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Experimental and Numeral Analysis of Composite metal Vessel under Dynamic
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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. 1 Vessel model
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Table 5 The results obtained with metal vessel

o558 S JR- L - W IO |
(kg) bl (MPa) (mm) Oy
512 Loy
16.96 234 433 55 S

2555

S Jodo 1 e end 1o 05800 0aalin 5 Jour 10 85 jebles
5 SIS Joges 18 IS jo wogdige slml gyt 5 glad ooy
s oo LS ) e Jsb 50 e 09 A5 Dl Jloges 19 S0
5009 o L (ype 55 (55 99 s onalia LSS al )5 45 jeblon
2 O (Jop Ky o)kes SSL Sl b (e 93 @bl e o
ol )l s Sl b s Judow gl aslol jo ol e aelol 20 55k
B i S50 SisrelS G ausly 5 el Culs Y cwlhs
ol Cuss &y liabl coyd g Gy (el glo i s g ad S
el doe e Olsn B ool ool aslie 6 Jsoz o oo L oo
2,5 Sl e (Aob

Slealize glacdl s Jdos gly oael cavs 4 @l 4 a>g5 L
ool ol oyt 5 o & sl 45 a5 o Ll ol 24 o
039 (S 3 Slaebl cur (e 18 o )led Jos p3 09d (oo Sl
b Jao Gliabl culpo o col 53 oY ail oo b b Joo G 0 1,
g b Joe 5 odal Cewy linebl oo (S SO Julos o 5o
dmlre (5 o Jlone b CajoalS Joe g e 099 Jlome b 652 Joo
oo Jve Ot Joe ol plaebl eyl s Gjg e Sl el eus
Sl gl glajls uils 5 Al Su5d Codle @ azgs b (Jg wils
G Y il CujemlS ey jo bilE pl dga Jleisl § S g
2Bl Jow Wilgh gos Joo opl s jo [38] Wil g pdibolosl sl
5 039 S S 3 Y s slaJoe (e 536 0jled Jue il
e Ol 4 Wlgiee Jae cnl cnlple aloo plaebl oy (o i
argi b (Jg 05 Sl 6 Jgazr sillae (5318 adgl Joo b anslin o Joo
&35 4250 90 4l b e lee 45 culs 4 T slaa plos a5l &
b o B Y 0ye5 s o g Joe e syl end sy o8
Olee 4 ol ools a5 Slesg L 24 Jow 1A [38] bl e lio
Sl oo ol (b cl i

+5.116e+08

+3.707e+08

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
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Fig. 20 VVon 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
unit
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