Role of Materials in Simulation

reducing materials risk through testing, modeling, validation,
management and knowledge capture
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Mission

We strengthen the materials core of manufacturing enterprises to facilitate
their use of new materials, novel manufacturing processes, and
simulation-based product development.
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20+ years of DatapointLabs

« Focused on “materials in simulation” since 1995
« Deep domain expertise

 physics of materials, CAE parameter conversion, software for materials
« Market dominant and world renowned

South
Pacific
Ocean
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Yesterday’s product development

« Conventional, well understood materials

« Handbook material data was adequate

« Material testing in a few cases, in an R&D mode
» Large factors of safety
« Simulation used on the sideline, as “trendy”
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Today’s landscape

New materials

« Behavior not completely understood

New production processes

 Can affect product performance

Light-weighting

 Shape optimization

« Critical designs with optimal factor of safety
Trend to simulation driven product development
 Design decisions being based on simulation results
» Reduced or eliminate late-stage prototyping

Failure can be expensive
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Contribution of materials

* Need for accuracy & traceability

 Data from internet presents unmanaged risk
« Modern material data can be complex

 Not easily understood by design/CAE engineers
« Conversion to material parameters for CAE

» Need for correct data processing
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What is needed — a process approach

The right material data

 Actual material, correct manufacturing process

» Accurately measured properties

Fitted to correct model

 Right material model

 Correct parameter conversion

 Correct material file

Mid-stage validation of simulation

» Check if simulation produces correct result
Error-free export to simulation

» Master material files

 Correct material name (same as on the BOM / print)
Consistency: All users must use the same master material files
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Materials Workflow for Simulation
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Obtaining physical properties of your materials

« Mechanical Properties

* Tensile crash and drop simulation data
« Compressive
e Shear | Advanced measurements

DIC

High speed data
Composite shear
Validation

» Hyperelastic
 High strain-rate
 Fatigue

* Creep

« Thermal Properties
« Expansion
 Conductivity
 Specific Heat

* Flow Properties
* Rheology
* Viscoelasticity
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Simulation properties

hyperelastic modeling of rubber testing of foams
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Material parameter conversion process

* Need accurate consistent data on your material
« All required properties must be measured

« Material parameter generation must be correct
 Validation can be beneficial
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Obtaining material parameters for CAE
TestPaks

TestPaks*®

design properties material properties for your CAE

testing | material parameters | CAE material file |

Your data, material cards andtest " \._
reports are deposited directly into ~ maferealify
your Matereality database
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Matereality’s framework

assemble: convert: deploy
H - O X

/. E Matereality X \ )
€« ->CAH [ https://my.matereality.com/MyDatabase/CaeGrid 'i':.?l 80 =
i Home Settings Logout
marerealln_—l Confidential Der:i Pur::sE

(e m[x%]

My Database > CAE Materials Grid

( author Mode

LS-DYNA - . NASTRAN NASTRAN ANSYS Solidworks -
Moldflow ANSYS MISO SolidWorks  ANSYS Elastic MATL MATS1 Hyperelastic  Hyper Solidworks!

— e
S U S N

N

0.026" Thick Sheet
Metal

\ Export Selection 5 3
0.026in Thick Sheat
Metal 4 e

15-5PH &

Key:
’ databases 4

ﬁnhd 17-7PH RH950 —_ &
x tools

Data:

- SR AR A S A N

4

D MerExportANSYSMI...xml v‘ ¥ Show all downloads.. %

N\ _ . _ _ N e =
lTlElI'EI'EEJlII‘l__j strengthening the materials core of manufacturing enterprises /g/ @




Software for material parameter conversion
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« Export your material cards to your '
simulation individually, or as master
material files
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DIY: fitting material parameters with Matereality

E Matereality » Database Builder > Properties - Google Chrome - m} X
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Integration with the enterprise materials landscape
the big picture

« Material Data Server for Enterprises
 Libraries
« Material information
* Properties
» Material specifications
» CAE material files
e Test reports
 Software modules
» Load, view, compare materials
» Create CAE material cards
» Create master material files
» Create/manage specifications
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3D printing validation by CAETestBench

DIC validation
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Validation of ANSYS® simulation for a 3D printed aluminum component,
using a standardized bike crank (from-Cornell's Swanson Laboratory for
Advanced Engineering Simulation) and DIC.
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SDPD process applied to 3D printing

Shape optimized part
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Crash validation by CAETestBench

i Compare > Multiple Experiments
Analyzer
i MNNSOEESEI,  Experiments  ACErHACStESI,

Cempare:
Multiple Experiments

Force v. Displacement

Graph | Data
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Plastics validation by CAETestBench

Compare > Multiple Experiments
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Compare:
Multiple Experiments

Force v. Displacement

Graph| Data
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Rubber hyperelasticity validation
CAETestBench
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Use of Digital Image Correlation to Obtain Material Model Parameters for
Composites
September 15, 2013 | by DatapointLabs | views 4

The development of material parameters for FEA is heavily reliant an precision material data that captures the stress-strain refationship with
fidelity. While conventional methods involving UTMs and extensometers are quite adequate for ebtaining such daia on a number of materiais,
there are important cases where they have been known to be inadequate. The testing of composites to obtain directional properties remains a
complex task because of the difficulty related to measuring these properties in different orfentations. Digital Image Correlation (DIC) methods are
able to capture the stress-strain relationship all the way to failure. In this paper, we combine DIC and conventional methods to meastire
directional properties of composites. We expioit the unique capability of DIC to retroactively place virial strain gauges in areas of critical interest
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Topics for today’s presentations

» Plastics: testing, modeling and model validation

* Hyperelastic: testing, modeling and model validation

» Creep/Stress Relaxation/Viscoelastic/Fiber-filled: testing, modeling
« Rate Dependent: testing, modeling and model validation
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Some Interesting 10-year testing trends

 Metals 5% —-Aerospace
« Plastics 76% -Automotive
* Rubber 5% —Appliance
: (ic;?nn;osite } 7% —Biomedical
. Adhesives 1 504 —Consumer products
« Paper —Electronics
—Industrial Goods

—Materials

—Petroleum

—Packaging
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