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SENIOR ENGINEERING HONORS 

This project consisted of a data 
analysis/collection-type approach 
where our team performed 
different tests on carbon fiber 
epoxy material to determine its 
structural breakdown against 
varying temperatures and 
moisture. 

To effectively fly with as little 
weight as possible for efficient 
agility and speed, aircrafts are 
built with an array of lightweight 
materials ranging from fiberglass 
to aluminum to composite 
materials. Unfortunately, these 
materials decay due to constant 
encounters with natural 
occurrences such as weather, 
wind and variations in 
temperature. Composites 
experience breakdown when 
their matrix resins face changes 
in the environment, including 
temperature, pressure and 
moisture. Our team tested one of 
the composites used, carbon fiber 
epoxy (the most commonly used 
for aircrafts), to observe their 
effects and hopefully find 
solutions to enable the material 
to reduce the rate of decay. 

To determine the structural effects of a common aircraft 
composite called carbon fiber polymer epoxy. 
We tested this material under circumstances such as varying 
moistures and temperatures to observe its effect on the material’s 
internal structure. 
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The Experiment 

Using strips of carbon polymer epoxy, our tests mimicked actual 
temperature and moisture effects in nature. Such tests included: 
(1) soaking the strips in rainwater for certain periods of time, (2) 
introducing the strips to temperatures in the range of -69 to 118 
degrees Fahrenheit, (3) a 
combination of the two tests 
above.  
These tests were followed by a 
structural 3-point bending test, 
which characterized its 
mechanical properties such as 
stiffness, ductility, strength and 
toughness. Afterwards, the 
buckling and rusting of the 
matrix resins were observed and 
recorded to produce the best 
results. 

Conclusions 

Figure 2. Stress-Strain curve for the 20 
Day Cyclic Vertical Samples.  

Example of Results 

From the results, all samples had consistent values and 

characteristics. First, the fracture strain for all samples was 

approximately 0.04 ± 0.005 mm/mm. Secondly, the horizontal 

samples were stronger than the vertical samples. Comparing the 

horizontal to the vertical samples for each weathering conditions 

and time periods demonstrated that the horizontal samples 

averaged a fracture strength of 22.5 MPa, and the vertical samples 

averages a fracture strength of 1.8 MPa. Therefore, if this project 

could be furthered, more testing should be done, on the scale of 

several months to a year, to determine more significant effects of 

temperature and moisture to the Carbon Epoxy material.  

Figure 1. Image of strip samples.  


