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Research objective
Experimental Setup

Characterization
— Profilometry
— Scanning Electron Microscope (SEM)
— Transmission Electron Microscope (TEM)
— Micro-Hardness test

Simulation
Conclusions and Future Work
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Research objectives

- —

* Investigate the response of laser compression BCC materials
— Dislocation configuration and density ‘ &
— Transition pressure from dislocations to twinning ‘/ ‘/
— Microstructure and micro-hardness

e Take Tantalum as a model material

* Laser source:
— Laboratory for Laser Energetics (LLE), University of Rochester
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Experimental Setup

« Experimental recovery setup for laser shock experiments
3 mm long Alignment Fibers (1 mm overlap with recovery tube)
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Characterization
Profilometry
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Characterization
Scanning Electron Microscope (SEM) s
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Characterization

Transmission Electron Microscope (TEM)
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TEM Results
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TEM Results
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Characterization

Micro-Hardness
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Analysis

Slip-Twinning Transition Pressure

Swegle-Grady Relationship for Ta: &=27.34 x107°P, ,

Slip:
o,=0, +Ce & v kd"? = athermal stress+ C,e™ " " + kd™"”
Shear Modulus: T

G=G,|l-a—
Tm

Temperature Rise function:
T, .=1007x10""P; -1.13x107P,  +294.8

Twin: 1/2
()_T — k( )/st )
Gb
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Modeling Results
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Conclusions and Future Work
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e Conclusions:

— Crater depth depends on laser energy while crater radius
does not.

— Dislocation activity decreases away from impact surface in
all cases, 1n agreement with the hardness distribution.

— Modeling revealed that the strain rate for slip-twinning
transition 1s about 14 GPa for single crystal Ta.

e KFuture work:

— Incorporate nanocrystalline Tantalum both experimentally
and computationally. In depth dislocation analysis to be
carried out to identify underlying mechanisms.
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Questions & [Discussion
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