
Fatigue Technology Inc:

Static and Fatigue Testing of Two 
Aluminum Specimens

Group 5: Sophia, Marshall, Suvir, Thomas, Emily, and Ankur
Mentors: Beverly Franada and Eric Christie  
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What is FTI? 
● Seattle-based company that tests and improves the 

fatigue life of materials used in aircrafts
● Conducts fatigue and static testing
● Measures crack growth under constant-amplitude or 

spectrum loading
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Other possible bullet points: Fatigue and crack growth under constant-amplitude or spectrum loadingFracture toughness and related testsStatic testing including tension, compression, flexure of specimens and sub-componentsEnvironmental conditioning of metals and composites



Material Properties 
7075-T651. Aluminium Zinc Alloy 2024- T351 Aluminum Copper Alloy
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Static Testing

● Material is stretched until it 
breaks
o Pressure is added gradually

● Malleable materials perform 
well



2024 Ultimate 
Tensile Strength 
= 69.02 ksi  

7075 Ultimate 
Tensile Strength = 
85.46 ksi 

Static Test: Stress Strain Curves

7075 yield 
strength = 
47.9 ksi 

2024 yield 
strength = 
54.5 ksi  

St
re

ss
, K

si
 (k

ip
s/

sq
 in

)

Strain (in/in)

Peak Loads
2024:40.645 kips
7075: 51.656 kips 
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Describe purpose of .2% offset: represents the onset of plastic deformation. this website explains it pretty well http://www.totalmateria.com/page.aspx?ID=CheckArticle&site=kts&NM=43 Thank you!! one graph (put other graph on another slide and overlap with the other graph) and same scale/numbersuse drawing tool in powerpoint to show offset and other labels (yield strength)Great website for info below: http://www.engineeringintro.com/mechanics-of-structures/stress-strain-curve-explanation/Proportional Limit: point on the curve up to which the value of stress and strain remains proportional.Elastic Limit: the limiting value of stress up to which the material is perfectly elastic; material will return back to its original position if it is unloaded before the crossing of point E. This is because material is perfectly elastic up to point E.Yield Point:  the stress after which material extension takes place more quickly with no or little increase in load.Ultimate Stress Point: the maximum strength that material have to bear stress before breaking. It can also be defined as the ultimate stress corresponding to the peak point on the stress strain graph.Breaking Point:  point where strength of material breaks.  



Fatigue Testing
● Material is stretched and 

relaxed several times each 
second

● Up to 1,000 times less 
pressure applied than in static 
testing

● Stress concentrates in hole, 
simulating real scenario



Fatigue Test Data 



Constant Amplitude v. Spectrum 
Testing
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Constant amplitude establishes a qualitative standard, whereas spectrum is very specific



Which metal would be the ideal material 
for a plane wing?

● 7075:
Withstands more force due to its high ultimate strength, but 
is more brittle than 2024
● 2024: 
Endures more fatigue cycles because it has a higher yield 
strength and therefore greater ductility 

Final Decision:
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Which metal would be the ideal material 
for a plane wing?

● 7075:
Withstands more force due to its high ultimate strength, but 
is more brittle than 2024
● 2024:
Endures more fatigue cycles because it has a higher yield 
strength and therefore greater ductility 

Final Decision: 2024
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Involve audience and see what they think, then give our final decision/explanation afterwardsExplanation for final decision: Commercial airplanes must endure thousands of cyclesUsing a more ductile material would ensure durability, and significantly less maintenance



Improving Fatigue Life:
Cold Working

● Creates compression 
stresses to counteract 
harmful tensile stress

● Uses the processes of 
plastic and elastic 
deformation 
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Questions? 
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