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FATIGUE TECHNOLOGY

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 loading
Fracture toughness and related tests
Static testing including tension, compression, flexure of specimens and sub-components
Environmental conditioning of metals and composites


Material Properties

7075-T651. Aluminium Zinc Alloy 2024- T351 Aluminum Copper Alloy

WAl 90.7-94 7%
WAlLBT.1-91.4%

B Cu,3 B-459%
BZn, 51-6.1%

BCr,max 0.1%
EMg, 2.1-29%

HFe, max 0.5%
BT, max 0.2%

Mg, 1.2-18%
WSi, max 0.4%

B Mn, 0.3-09%
B Mn, max 0.3%

W 5i, max 0.5%
B Fe, max 0.5%

BT, max .15%
BCu,1.2-2%

Zn, max 0.25%

Other, max 0.05%
mother, max 0.05%




Static Testing

e Material is stretched until it

breaks
o Pressure is added gradually

e Malleable materials perform
well




Stress, Ksi (kips/sq in)

Static Test: Stress Strain Curves
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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/numbers
use 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

e Material is stretched and
relaxed several times each
second

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

e Stress concentrates in hole,
simulating real scenario




Fatigue Test Data

Fatigue Specimens
, . Hole
) Width  Thickness _. Test Stress  Cycles to
Specimen (inch) (inch) Dlameter (ksi) Failure
(inch)
UW15-2024-Fatg | 2.3509 0.2566 0.2498 25 86,486
UW15-7075-Fatg | 2.3612 0.2484 0.2498 25 56,886




Constant Amplitude v. Spectrum
Testing
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Turning peints (1 turning peint= 0.5 cycle)
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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?

e /07/5:;

Withstands more force due to its high ultimate strength, but
IS more brittle than 2024
o 2024:

Endures more fatigue cycles because it has a higher yield
strength and therefore greater ductility

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

Residual Compressive
Stress Zone

10-15% Tensile
Yield Strength

|mpr0ving Fatigue L ife: a
Cold Working

e Creates compression
stresses to counteract

Radial Stress Tangential Stress

~ LOMpPIEssIon Approximately Equal to

harmful tensile stress Y y
e Uses the processes of 7 o

[ L
1. After verifying the starting hole size, slip the 2. Insert mandrel /sleeve assembly through the 3. Activate the puller unit. The mandrel is drawn
pre-lubricated split sleeve onto the mandrel, starting hale, while ensuring the nosecap is held through the sleeve and sfarting hole
which is attached to the hydraulic puller unit flush against the wark-piece

deformation % F Y |

4. Remove and discard sleeve The cold expansion 5. Ream hole to final size. Use pin-gnd of
process is complate combination gage to confirm size
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way to improve fatigue life 


Questions?
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