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Abstract: The increasing demand for lightweight and high-performance pressure vessels in aerospace 

applications has prompted a shift from conventional metallic cylinders to fiber reinforced polymer 

(FRP) composites. This study explores the design, development, and fabrication of FRP bottles, 

emphasizing the use of high modulus, high strength materials such as E-Glass, carbon and Kevlar 

fibers, alongside epoxy resins as the matrix. The project employs Classical Lamination Theory and the 

Tsai-Wu first ply failure criterion to evaluate the structural integrity and safety factors of the composite 

bottles. Findings reveal that carbon fiber reinforcement yields the lowest weight for specified pressure 

and volume, while the optimal winding angle of 54-55 degrees minimizes thickness and enhances 

performance.  
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Fig.1 Materials used for the fabrication of 

 FRP bottle 

 Fig.2. Filament 

wounded bottle 

 

Experimental validation indicates that the E-glass composite bottle requires increased thickness to meet 

internal pressure requirements, suggesting potential for further optimization. This research contributes 

to the advancement of composite materials in aerospace applications, highlighting their advantages in 

weight reduction, corrosion resistance, and design flexibility. 
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