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Questions / Topics of discussion:

- What will the data be used for?
- empirical correlations, simulation, parameterization, validation
- How should it be analyzed?
- When do you need 3D data”? Will 2D do”?
- Explicit microstructural or representative”?
- What resolution and FOV is needed? What's possible?
- Which is better, Optical, SEM, FIB/SEM, xCT, AFM, XRD...
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Flyer impact 1500 m/s
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Etched silicon nanostructures at 50 V, no sample biasing. Imaged with GeminiSEM 500.

Sample: courtesy of A. Charai, Aix Marseille University, France.



Be nice to your sample. Less voltage, please.

Low energy




FIB/SEM Nanotomography

000 pores, mean diameter 86.3 nm
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lon beam cross-sectioning

Specimen CL-20: 50% 70% 90% TMD
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Figure 2-4. Schematic of cross-sectional ion milling.
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X-ray computed tomography
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Obligatory spinning image




Mesoscale simulations with ‘equivalent’ microstructure
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Collaboration with AFRL (Eric Welle and Chris Molek)
Class Il ~ ClassV_~ PBXN5
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FIB/SEM, HINTS OF AMAZING THINGS T0 COME

Chris Molek and Jim Vitarelli
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TATB STUDY: THREE ORDERS OF MAGNITUDE
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COMPOSITE PROPELLANT

lon Polished Surface |_| PP -
File= 500um-BSE-1 tif Overlay of aluminum particles onto original
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Samples: Vapor-deposited HNS (50-200um thick)

These samples are extremely cool
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DENSITY VARIATION IN HNS FILMS
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Grain-scale (mesoscale) simulation of HNS initiation
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Continuum vs. mesoscale simulation, 3 km/s impact
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Continuum vs. Mesoscale
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L - FIB/SEM, Ar lon, xCT

- What does the modeling
¢’  community need?

- What resolution and
FOV?

- Resolution -> mesh

- Sample size?

CL-20-05 ~300pm down 10 pm? Mag= 1.14K X

lon Polished Width = 100.0 pm
File= 05_100um-300down.tif ! EHT = 1.20 kV










