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Governance of Sandia Laboratories

Sandia Corporation
= AT&T: 1949-1993
= Martin Marietta: 1993-1995
= Lockheed Martin: 1995—present

= Goverpment owned, cont_rgg_fr; pe ed .
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= Existing contract expires: Aprily 30, 2016, with a one-year contract extension option

— ';QFN .'V‘A L~ e

LI

Sandia
National _
Laboratories

Federally funded
and development center... . .

SRy W e

|
} T _— e
o " ".t :’." o8
. - -~ 2 ‘*-:
[ e, Sl



Sandia Sites () i

Albuquerque, New Mexico Livermore, California

T

Pantex Plant,
Amarillo, Texas

Tonopah,
Nevada

Waste Isolation Pilot Plant,
Carlsbad, New Mexico




Sandia Addresses National rhh) o
Security Challenges

1950s 1960s 1970s 1980s 1990s 2000s 2010s

Nuclear weapons Development Multiprogram Missile defense Post-Cold War START LEPs
engineering laboratory work transition Post 9/11 Cyber, biosecurity
proliferation
Production and
manufacturing Stockpile Evolving national
engineering Cold War stewardship National security security challenges
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Strong research foundations play a differentiating role in our mission delivery
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History of Equation of State at Sandia
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°Stanford Research Institute (SRI)

dSandia National Laboratories (SNL)
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BKWC, Fried
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BKWS? LS4
Large EOS CHEETAH
database Fried,® 1994

Graphical interface

Tanaka, K., ‘Detonation
Properties of High Explosives

Calculated by Revised

Kihara-Hikita Equation of
State,” 8t Detonation

Symposium, 548-557 (1985).

ECHhBLE=DMN?

EZALDM?

CTH-TIGER

Piecewise Cp fits
Over 200 ions

New water EOS
Coupled shock code

Hobbs, M. L. Tanaka, K., lida, M. and

Matsunaga, T., “Equilibrium Calculations of
Firework Mixtures,” 3 (Beijing) International
Symposium on Pyrotechnics and Explosives,

Beijing, China (1995).




High pressure, temperature EOS basics @i

Laboratories

JCZ, intermolecular

BKW, covolume based ootential based

Thermodynamics
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Water EOS rh) pim
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Air at low pressure, high temperature (reentry) (i) &=

1950’s

P = 0.01 atm, (Vincenti, Kruger, 1967)
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NASA-CEC and CTH-TIGER give same results at low pressure.




Air at high temperature and pressure @,

Air Compressibility Air at 100,000 atm

Colored lines (TIGER-JCZS2i) = Dashed lines (NASA-CEA-Ideal)
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Air shock from TNT detonation ) o,

CTH programmed burn of a 5 cm radius cylinder.
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Fdge of shock at 8 us and 100 ps @
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Summary and Conclusions h) e,

New JCZS database was improved by incorporating piecewise
specific heat fits of NASA’s latest specific heat parameters.

The new JCZS2i database considers over 200 ionic species, as
well as a new condensed water equation of state.

JCZS2i database gives accurate expansions to low pressure
when liquid water is formed.

JCZS2i database was used to calculate detonation velocity for
59 explosives are various densities with an mean absolute error

of 1.76%.

Air composition calculated at rarefied and high pressure
conditions.

Air shock created by detonation of TNT had temperatures as

high as 11,000 K and contained ions and dissociated molecules.
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