@

.A--—-_———
‘NUMERICS

= SPEED

Shock Physics Explicit Eulerian/Lagrangian Dynamics

Product Information

NUMERICS -



© NUMERICS GmbH

The copyright for any material in the documentation created by the

NUMERICS GmbH is reserved. Any duplication or use of objects such as
images, diagrams or texts in other electronic or printed publications is not
permitted without the NUMERI CS Gmb|/HG S

NUMERICS -
I



Introduction

SPEED is a multi-material Eulerian / Lagrangian hydrocode with
explicit solver technique for the analysis of nonlinear transient

problems of shock and impact physics.

The software offers a maximum of computational speed as well as

superior stability and accuracy.
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Applications 4

SPEED is an analysis tool for modeling various problems in the field of
nonlinear dynamics of gases, fluids and solids. SPEED is used for test
planning, pretest prediction analysis, post test analysis, test reports,
and more. Typical applications are:

A Detonation and blast propagation
A Optimization of blast-fragment warheads
Shaped charge design

Internal detonation and combustion

Underwater detonation
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Tactical ballistic missile defense
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Applications (cont.) °

SPEED is an analysis tool for modeling various problems in the field of
nonlinear dynamics of gases, fluids and solids. SPEED is used for test
planning, pretest prediction analysis, post test analysis, test reports,
and more. Typical applications are:

A Explosive ordnance disposal r (P 'ﬂf"s,*:(\!\!’\&-\\
A Armor design

A Hazard analysis for ammunition storage

A Building protection measures in urban
areas

A Reactive materials, particle burn *
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General Features 6

SPEED offers the full spectrum of analysis capabilities like

A Multi-Material Euler (2D Cartesian and rotational symmetry, 3D
Cartesian)

Ideal gas Godunov solver (3D Cartesian)

Lagrange (2D Cartesian and rotational symmetry and 3D)
Lagrangian contacts (Hancock, Petrov / Galerkin)
Embedded rigid bodies

Adaptive mesh expansion / translation B —
e o e
e

Mesh activity control
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Mapping: 2D to 2D, 2D to 3D and 3D to 3D
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Performance !

The solver technologies in SPEED are developed to provide significant
advantages in performance, e.g.:

Outstanding computational speed and minimized memory
requirements

Multithreading (multiple CPU shared memory)

Sharp shock resolution and higher order advection schemes to limit
diffusion

Robust algorithms for multi-material cells
Intuitive user interface for an interactive model setup
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Outstanding post-processing capabilities
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Pre-Processing

SPEED offers an intuitive and interactive model setup. It provides an
easy-to-use constructive solid geometry modeler as well as an
integrated CAD module to setup or import arbitrarily complex
geometries. Further highlights are:

A Geometry import from LS-DYNA

A Visualization during model setup

A Arbitrary setting of units (S| or imperial)

A Tools to convert elastic constants and hardness-to-strength




Material Model Library 9

SPEED includes a comprehensive library with more than 250 material
data sets for gases, fluids, metals, plastics, concrete, soils and many
others.

Equations of State (EoS) for

ldeal gas (Constant-Gamma, c,(T))
Liquids (Universal Liquid EOS)
Explosives (JWL, TD-JWL)

Explosive burn and combustion model
Explosive initiation (HVRB, Lee-Tarver)
Solids (Shock, Mie-Gruneisen, Tillotson)
Porous solids (p-alpha)
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Material Model Library (cont.) 10

SPEED includes a comprehensive library with more than 250 material
data sets for gases, fluids, metals, plastics, concrete, soils and many
others.

Strength Models for

A General solids (Elastic-plastic with work hardening)
A Metals (Johnson-Cook, Zerilli-Armstrong, Steinberg-Guinan)
A Concrete (Holmquist-Johnson-Cook, RHT)
A Ceramics (JH-2)
A Soils, granular materials (Drucker-Prager)
.
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Material Model Library (cont.) 1

SPEED includes a comprehensive library with more than 250 material
data sets for gases, fluids, metals, plastics, concrete, soils and many
others.

Failure Models

A Plastic failure strain

A Johnson-Cook damage model
A Accumulated spall damage

A Xue-Wierzbicki
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Post-Processing 12

The code offers a variety of functionalities for
the evaluation and illustration of the results.

A Visualization of scalar, vector, tensor data

A Arbitrary mix of rendering techniques
(sliced plots, surfaces, volume rendering)

A Profile plots

A Material and gauge time histories

A Signal processing options (filters, frequency
analyses, integration, derivative, merging, 009 A
averaging, feature po 4 rsi|s ée)
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Post-Processing (cont.)

The code offers a variety of functionalities for
the evaluation and illustration of the results.

A Mass / velocity distributions for shaped
charge jets and behind armor debris
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A Export of text & graphics to MS applications =

AN

A Movies (avi-files)
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Shock Resolution 14

SPEED captures all features of complex shock structures:
A Mach stem formation

A Reflections

A Slip lines
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