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Existing strength measurement technigques
have limitations at high pressure
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There is a need for improved strength
measurement capability at high pressures

S
i é Ta MV
— AN

P_, < X-rays
— NAVAV AV
W g RN
e

()

Sandia National Laboratories



Pulsed power drives generate pressure ramps
with electric current flowing on parallel plates

Z can generate up to ~20 MA current in
this configuration
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_ MAPS adds an applied longitudinal magnetic
S L field to generate a shear wave
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MAPS technique has been proven at
modest pressures up to ~10 GPa on Veloce
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Previous work on Al and Ta at lower pressures
has produced results capable of distinguishing
between proposed strength models

At higher pressures, uncertainty is expected to
be reduced due to higher particle velocities and
fixed systematic uncertainty
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o Implementation on Z requires modification
S vl of a standard coaxial load
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To achieve required field magnitude and
uniformity, coil separation must be reduced
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ALEGRA 2D modeling is used to optimize
the design of MAPS experiments
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Longitudinal Stress o, (GPa)

Simulated stress profiles illustrate shear
wave truncation based on sample strength

Simulated Longitudinal Stress
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Simulations predict experimental profiles
and provide in-situ response
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Simulated Longitudinal Stress
O =pCUp=22pCV,
c,, =% (3.5126 g/cm3)(18.328 km/s)(1.62 km/s)
o,, =52.1GPa

Simulated Shear Stress

Ty =PCsUps =2 pCs Vs
T,y = % (3.5126 g/cm?)(11.659 km/s)(0.052 km/s)
T,y = 1.06 GPa

Y =131, =183 GPa
YsoL = 1.93 GPa
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Results of first attempt on Z: PCD anvils
perform well under compression, not tension

Current loss leads to lower peak pressure
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Anvil spall results in constant velocity ‘flyer’

Anvil spall under combined pressure-shear
loading corrupts strength information
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* First attempt at applied B field on a dynamic materials experiment
* First application of transverse capable VISAR on Z
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Future work and other applications of
. MAPS on Z

Future shots will utilize LiF windows
behind PCD anvils to reduce tension

Expand use of MAPS for multi-
dimensional model verification
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MAPS experiments on Z will provide a new,
direct approach to strength measurement
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Future work will address spall issue and
expand use of MAPS for multi-
dimensional model validation
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