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What did I do at NASA KSC?

Acknowledgements

Worked at NE-L4 Materials Science Branch on various 

tasks: 

Failure Analysis Investigations

- Corroded Stainless Steel Hook – Case study to learn process

- Failed Pavers made from simulated lunar regolith – R&TD

- Cryogenic Flex Hose Wire Braiding- GSDO 

- Ammonia Check Valve- ISS 

- Magnesium Alloy Research Project 

- Advanced Plant Habitat 

- Mechanical and Chemical Testing 

What is Failure Analysis? 

Evidence 
Analysis
• Gather 

background 

Failure 
Mode

• Mechanism 
of product 
failure 

Failure 
Root 

Cause
• Why product 

failed 

Corrective 
Actions

Defects 

observed 

upon initial 

examination 

Crack between 

regions of 

changing
thickness  Crack between 

elevated regions

Elevated 

markings

3D reconstruction made on Keyence showing 

defect of elevated molding. 50X 

cracks

Grease

SEM image of large pores 

and segregation on fracture 

250X 

Segregated 

particles =

voids

Conclusions 
Failure highly influenced by: 

- Amount of porosity in 
Pavers  

- Flaws introduced during 
the manufacturing and 
molding process  

Corrective Actions
- Sinter sample at higher temp 

- Avoid pre-existing design 
flaws during manufacturing 
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- Volunteering 

- Outreach events 

- Had an amazing 

mentor who won 

mentor of the year! 

- Tours on Center 

- Rocket Launches 

Fracture 

surface
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Failure Investigation: Simulated Lunar Regolith Pavers 

3D SEM Image showing intergranular corrosion 

CT Scan on Check Valve

Other Activities on Center 

Failure Investigation: Cryogenic Flex Hose Wires from LETF

Images taken in 

Hawaii prior 

and post static 

rocket launch 

test causing 

failure of Paver

Exemplar created 

by hammering 
EDS quant map showing 

elemental segregation 

X-ray Powder 

Diffraction (XPD) 

showing almost 

identical 

composition of two 

crushed samples at 

different sintering  

temperatures Keyence Image of crushed sample taken at 200X 

showing surface of  grey sample has less voids  

Other Lab Work

Transverse and Longitudinal 
Cross Sections cold mounted, 
polished and imaged on SEM

EDS results 

showing Si 

inclusions, 

lower levels 

of Ni

Scanning 

Electron Image 

of pre-existing 

crack in 

Cryogenic  

wire sample
Stereomicroscope 

image of damaged 

wire region 200X
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4) POC for various failure analysis investigations 

5) Internship coordinators 

Conclusions

- Presence of 

stress cracks 

- Chemical   

exposure

- Residual 

Stresses 

Advanced Plant Habitat: 

Failed Root Tray

Pull test done for 3D printed samples 

made by Robert Whited 

Fracture 

surface
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Pavers tested for 

use as potential 

landing pads 

Conclusions

- Cracking is 

intergranular 

- Evidence of 

sensitization

- Likely 

Stainless 

Steel Type 

304 rather 

than 304L

Wire casing showing 

regions with and without 

corroded braiding  


