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The use of the differential quadrature method in the analysis of composite metal
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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
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Fig. 10 Changes of radial displacement in composite vessel with fibers
0 and 90 degrees versus time
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Fig. 11 Changes of radial displacement in composite vessel with fibers
45 and -45 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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Fig. 13 Von Mises stress of liner in the beginning and the end of vessel
for two modes of anchor and comparison with finite element solution

versus time
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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

time
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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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Fig. 22 Radial displacement changes of liner in 250 mm length for two
modes of anchor and comparison with finite element solution versus
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Fig. 19 Stress of perpendicular to the fibers for the various layers in
250 mm length for the simple support
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Fig. 20 Shear stress for the various layers in 250 mm length for the
clamp suppor
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Fig. 21 Shear stress for the various layers in 250 mm length for the
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