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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, numerical and analytical solutions of composite metal cylindrical vessel are investigated
Received 08 March 2017 under dynamic load using first-order shear deformation theory and differential quadrature method. For
Accepted 22 May 2017 this purpose, the shell equilibrium equations are derived based on the first order shear deformation

Available Online 23 June 2017 theory. The load applied to the shell is achieved from the experimental test of a double-base propellant,

and then is applied to the model in numerical and theoretical analysis. The aim of this paper is to study

g?gfgiﬁ?él quadrature and investigate the behavior of the composite metal cylindrical vessel under dynamic load with first-
Composite metal vessel order shear deformation theory and compare its results with the numerical solution. Therefore, after
First-order shear deformation extracting the shell equilibrium equations are used from differential quadrature method to solve the
Dynamic load equations. Then, the governing equations are extracted in a composite metal cylindrical vessel to form

Finite element the matrix equations to solve with differential quadrature method. To apply boundary conditions from

simply supported and clamped are considered and the results of these two modes are compared together.
The MATLAB programming code is used to solve differential quadrature equations. To validate
theoretical results, modeling and numerical analysis are done by Abaqus finite element software and the
results are compared with the analytical solution using the differential quadrature method.
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Fig. 12 Von Mises stress of liner in 250 mm length for two modes of
anchor and comparison with finite element solution versus time

5 PSS I 55 sl ashee 250 Jsbo 5o Y s 09 (25 12 S
Obe) G 0900w OLQ-H&L!Q" o lio

2 dlige dgue plall s 5 (Jdod Jo jo 0,5 2B eSS Ll,0 o
Sl #Bass Sl 5o 6l 1) Y Glp e 09 G5 @l 18 S0
Jo polie S5 @ 4z g b el oad oy G35 (2l 5 ol LS
9 oom Seoy o a S AT Lulpd )0 sgaze Gl 5 Ll
@ arg by (AEAST ahii l Gad 590 S eole (AT Llyd )
shalS g B jlade a4 15 Jlade o] 40 el iy yad  BEASS Layl s
Jsl sloay o U glialy jo i 17 b 14 cla S o ol ansls
PSS Ll 0 o @l 5 caslond osls Glad Cojoals p)lo U
Ol 5o a5 jsblen .l ol anglie w2 b sgaste ladl 5 0ol ls S
155 e e poler 5 ol Saad 55 oo ot asls ol la IS5
75 sliwly jo o5 Jlade jl la¥ ol jo a5 a0 90 slewl, jo BUI
a0 90 oy by Jb i Jood oy (ol g ablge yiin az )0
95,0 5l az ;075 590 (sliwl) g0 ;o 10 sdel Cowds gl bl o 5l
odel Cowds gl b 093 @ollas g 009 oo op 4 Lo i 5SS el
Glly p dgee i 410505 19 5 18 slo JSi o4ls dgame Gl >
e o 0l i il o gz B b g0 gl |, LI
Jeildis By 50 5 @lS (o Seop Sde a4l S5 4 ey
Odd fold e 4y gam o loges jo dgase el b L Slu e
odds (5,l8895 dgazme Hlall gl 53 5l la o slaws ol ol g b loges
Sedsso ool ol (19 4 18 i) JSo g0 cpl jo a5 jebijlen ool
2 Pl gesy Galaie mo ppgw bpgd 5 o)k b Jol sloa¥ yo a5
bl ol 5o i e able oo Jie Lo,s a5 el g0
339 05 sl plie SIS (G le sliwly b SUIN 350 slivly (2m)
G Sl (nl g dwyo0 SISl Ko 7 (J16 3500 4 095 i S
b i g 00g 05 [l (g)loyl Jladie e ple sliwl) jo a5 ailige
o anlys Leos GLII Ly
B Sl g0 gl b sla i ke 21 520 (gla St o
el 00l ooly lid iz glaasY jo Slupe Jedls o Cgx
L Jsl sy jo s 0gd oo ool lis b JSS pl jo a5 jebles
ol 5 3l 1y Sho 4 Susg ply e Loy g oag glate o8 n plex
5 oS oo o 1) (B0 5L 90 4l b slaar¥ a5 oog e ol ik
590 sloay ab salys 0505 90 58 cblsy b slaasy ey (b i ples

6 o )laids 17 0,93 1396 )53 s ()30 SilSe s

o This research ———-Reference [32]
Y

0.87

0.67
Eo47
H

0.27

0.07

0.02 0.04 WUG 0.08 0.1

013 L 1(s)
Fig. 10 Changes of radial displacement in composite vessel with fibers
0 and 90 degrees versus time
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1 Analytical method with simple support (AMSS)
2 Analytical method with clamp support (AMCS)
3 Finite element method with clamp support (FEMCS)
4 Finite element method with simple support (FEMSS)
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Fig. 16 Stress in the fibers for the third layer in 250 mm length for two
modes of anchor and comparison with finite element solution versus
time
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Fig. 17 Stress in the fibers for the fourth layer in 250 mm length for
two modes of anchor and comparison with finite element solution

versus time
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Fig. 18 Stress perpendicular to the fibers for the various layers in 250
mm length for the clamp support
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for two modes of anchor and comparison with finite element solution
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Fig. 14 Stress in the fibers for the first layer in 250 mm length for two
modes of anchor and comparison with finite element solution versus
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Fig. 15 Stress in the fibers for the second layer in 250 mm length for
two modes of anchor and comparison with finite element solution
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