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Uses for Composite Materials

ÅAircraft

ÅProsthetic Limbs

ÅAuto body

ÅAuto Frame

ÅBridge Reinforcement

ÅShafts and Rods

ÅBody Armour



Advantages of Composites

ÅDensity of aluminum alloy approximately 2800 

kg/m3

ÅDensity of carbon/epoxy approximately 1580 

kg/m3

ÅTensile strength of aluminum alloy 7075-T6 is 

570 MPa

ÅTensile strength of carbon/epoxy 1830 MPa



Isotropic vs. Orthotropic
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Fabrication



Layers of a Composite Tube

Each color represents a different fiber orientation 

and change in material properties relative to the 

Global Axis.
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Modeled Tube in ANSYS



Element Coordinate System

Shell 91 From ANSYS Element Library
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ANSYS Coordinate System for 

Shell Element
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ANSYS Element Coordinate 

System



ANSYS Model Setup
Constrained with Point Load



ANSYS Model Setup
Constrained with Uniform Load



Real Test on Composite Tube



Filament Wound Tube



Deformed and Un-deformed
Point Load with 90o Fiber Orientation



Von Mises Plot
Point Load 0o Orientation



Von Mises Plot

Point Load/90o Orientation



Von Mises Graph of 90o/Hoop 

Orientation



Von Mises Graph of 0o/Longitudinal 

Orientation



Von Mises Plots of Uniform Loading with 

Different Orientations
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