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Abstract—Pressure Vessels are widely used as tanks in automobiles, 
heavy trucking, and transportation, aerospace…etc. At present the 
outer shells of the pressure vessels are made up of conventional 
metals like steels aluminum, and titanium alloys. The payload 
performance/ speed/ operating range depends upon the weight. The 
lower the weight the better the performance, one way of reducing the 
weight is by reducing the weight of the shell structure. The use of 
composite materials improves the performance of the vessel and 
offers a significant amount of material savings.  
 
Composite pressure vessels are increasingly used in aerospace 
applications because of their superiority in strength, weight 
advantage, and lower production costs. Usually composite pressure 
vessels are designed for minimum weight under the given strength 
requirements which is generally the internal pressure for these 
vessels. The sandwich structures are a special type of composite 
materials which consists of a very thick core with thin skins on it. 
Here in this work a comparative study was made on the design of the 
composite pressure vessel that has been made from composite 
laminate (COPV) and a pressure vessel which is made from sandwich 
structured composites. The design and analysis of the pressure vessel 
was performed with Ansys Workbench 15.0. 

1. INTRODUCTION 
Composite materials are different materials which have 
interesting properties such as high strength to weight ratios 
when compared to metals, which make them very attractive 
for replacing many advance systems. Attempts are being made 
to replace metal pressure vessels by composite ones which are 
used for several purposes. 

1.1 Composite Material 

A material composed of 2 or more constituents is called 
composite material. Composites consist of two or more 
materials or material phases that are combined to produce a 
material that has superior properties to those of its individual 
constituents. The constituents are combined at a macroscopic 
level and or not soluble in each other. The main difference 
between composite and an alloy are constituent materials 

which are insoluble in each other and the individual 
constituents retain those properties in the case of composites, 
whereas in alloys, constituent materials are soluble in each 
other and forms a new material which has different properties 
from their constituents. Classification of Composites Polymer 
matrix composites Metal matrix composites Ceramic Matrix. 

Here we also have a special type of composites called 
Sandwich structures. As the name suggests the structure is 
made by sandwiching two thin skins with a very thick core 
which provides the necessary stiffness. 

B) Advantages of Composites 

 The advantages of composites over the conventional materials 
are: High strength to weight ratio, high stiffness to weight 
ratio, high impact resistance, better fatigue resistance, 
Improved corrosion resistance, Good thermal conductivity, 
Low Coefficient of thermal expansion. As a result, composite 
structures may exhibit a better dimensional stability over a 
wide temperature range, high damping capacity.  

C) Limitations of Composites 

The limitations of composites are: Mechanical 
characterization of a composite structure is more complex than 
that of a metallic structure, the design of fiber reinforced 
structure is difficult compared to a metallic structure, mainly 
due to the difference in properties in directions, the fabrication 
cost of composites is high, rework and repairing are difficult, 
they do not have a high combination of strength and fracture 
toughness as compared to metals and they do not necessarily 
give higher performance in all properties used for material 
selection. 

D) Applications of Composites 

The common applications of composites are extending day by 
day. Now a day they are used in medical applications too. The 
other fields of applications are: 
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Here the in the Fig. No: 13 the plot depicts two types of failure 
one which is the failure of the composite skin and one which 
is denoted by the blue color denotes the core failure in the 
sandwich configuration. From fig no: 11 we can see that if not 
the total core has failed but there are very critical points here 
the core fails. So we should take as it as if the total core has 
failed. 

4. CONCLUSION 

1.) Modeling and analysis of pressure vessels was done in 
two configurations: they are one with Composite Layup 
Configuration and another one is of Sandwich Layup 
Configuration. 

2.) Comparisons between the different types of stresses that 
are present were made between the two configurations. 

3.) An extensive layer wise failure which is common in 
composite materials was also studied and compared for 
both the cases. 

4.) If you see the masses of both the cases the there very 
drastic difference in the weight which shows if we could 
develop better core materials we can a very significant 
weight reductions even when we compared to normal 
composite materials. 

5.) After all of this one can conclude that it is best to go for 
normal composite layup configuration but there is also a 
possibility of taking into account more dense cores in 
order to increase the strength, for which there should be a 
very careful research. 

6.) There is a lot of scope or requirement for the future 
research in this area of makes composites lighter and 
stronger like by using aluminum cores…etc 
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