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Granta Design—innovating since 1994
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Guided by industry experts

 Secure, best-practice management of mission-critical data

 Designed with leading organizations in this sector to meet
key requirements
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Focused on best practice
materials data
management for
Automotive OEM and
suppliers

Focused on best practice
materials data
management for
aerospace, defense,

and energy

Capture, consolidate & compare to increase confidence

Fully searchable electronic data to support Design & Engineering
Traceability, Versioning and quality control

Dynamic Access control and Workflow support
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Increasing data needs for CAE
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Data needed up-front for effective “what-if” trade

studies in design
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Simulation and optimisation increasingly
featuring in design

Simulations ever more sophisticated
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For ever more materials

Higher strength steels...

Stress (ksi)

] i i ol i i . i
05 04 03 -02 -01 0.0 0.1 0.2 0.3 04 05
Strain (% strain)

Displacement (mm)

: ... more data, variables, issues
Natural fibers...
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And full traceability for highest quality

GRANTRE
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Based on test integration for validated material cards
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How does it work
Material characterization / reverse engineering
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Assigning materials properties from a gold source

“Gold Source” managed gam?w B 6]
ensi cq/mh
database and software tools S S i

== Aluminum, 6061, wrought, TG Poissons Ratio 0.33 Pro d u Ct
T Viald Strength 24YiMpa Lifecycle

Elongation 121017 % strain Ultimate Tensile Strength 290 MPa
Hardness - Vickers 9510 105 HV o ® | E p—
‘ Fatigue strength at 107 cycles 30 to 100 MPa. Thermal (onductlv:ty 167 W/m C
B e s o e e Thermal Expansion 23.6 pstrain/°C

Fatigue strength model (stress range)

Relevant, correctly-versioned
properties made available when
requested

Get accurate, up-to-date properties /

Fatigue strength model {stress range) (MPa)

‘ 100 10000 1000000 100000000
Number of Cycles

Wiew The Data|[Graph Tools|[Copy Chart To Clipboard

Stress Ratio

—0

Fracture toughness 331035 MPa.m™.5 (estimate)

Mechanical loss coefficient (tan delta) 0.0001 to 0.002

= Thermal properties
‘ Melting point 580 to 850 “C

110 to 170 *c
=273 *C
152 to 169 W/m.*C H —
s Select and assign PDM
22710239 pstrain/*C /

384 to 393 kg

Name Aluminum 6061
Density 2.71 kg/m*3

Electrical resistivity 39t0 4.1
Galvanic potential 079 t0-0.71 V (estimate
» Durability: lammability

Flammability

Non-flammable

» Durability: fluids and sunlight

Water [fresh} Excellent

‘ Wiater [salt) Acoeptable
Weak acids Excellent
Strong acids Excellent
Weak alkalis Acceptable

GIRANTA
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In the formats required by the solver

Ensuring engineers, CAE -‘,CAD’ CAE, PLM

analysts and designers | fe= =
have:

YBLOEEHPTTR bO#

 the datathey need

« whenthey need it

Via interactive

* inthe format they need application

Materials I

Datasheet R

10 10/s

Exported Data

The export file for Abagus B (model Temperature-dependent, isotropic) is shown below

*%* MI PROPERTIESZ : Elongation, WValue: 0.0539, Units: «<No Tnit> :I
— 00 100s ** MI PROPERTIES : Thermal conductivity, Value: 157, Units: WK

*%* MI PROPERTIES : Electrical resistiwity, WValue: 0.0000000449, Uni
*%* MI PROPERTIES : Specific heat capacity, Walue: <No ¥aluex, TUnits
% MI PROPERTIES : Dielectric constant [relative permittiwity), Value
5 *r

Cowper Symonds c (strain rate coefficient) 40 s

Cowper Symonds p (strain rate exponent) . .
VI a text fl I e SMATERIAL, NAME = Wrought_aluminum_ alloy_2024_T6
E Cowper-Symonds Model (calculated) 4.00e8 Pa *

*ELASTIC, TYFE = IS0OTROPIC
export

Parameters: Effective plastic strain = 0 strain (Null) , Strain rate = 0.001 /s (0.001/5)
278e+10,

786e+10,
451e+l0,
261e+l0,
178e+l0,
896e+10,
45ze+l0,
Slzet+lo,
s2letl,
Z00e+10,

337, 77.5
337, 190
337, 270
337, 328
337, 370
337, 420
337, 463
337, 502
337, 527
.337, 551

Cowper-Symonds Model (calculated)
20 T T T T T

o
t
L
i B ol 1 @

coooooooOo

™

%

*FAIL STRESS

4.490e+8, 3.770e48, . . . , . 298
-
*FAIL 3TRAIN
_ 1 0.0538, , , , ., 298 I—"
»

4 |
Save To Disk Copy To Cliphoard

Stress (Pa) (10*9)

o
o

0.0 ' ' ' ' '

e.g. CAE, fatigue life analysis software,

Effective plastic strain (strain)

- eset Zoor View The Data | Add to Comparison Chart |Graph Tools Copy... C raS h/fo r m I n g CO d eS
CONFIDENTIAL GRANT
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The solution: Material Intelligence with GRANTA Ml

pdf
MANAGE
DA | barh CORPORATE Yory /
MATERIALS
GRANTA & THIRD PARTY KNOWLEDGE PROPRIETARY

REFERENCE DATA MATERIALS KNOWLEDGE

Capture in-house data,
analyze to create information,
annotate with relevant experience

An unrivalled, comprehensive
library from Granta and other
leading providers

Testing, research, QA, design,

Metals, plastics, composites, _ _ :
simulation, suppliers...

ceramics, substances, coatings...

GIRANTA
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Integrated In the enterprise environment

Inform decisions e
&%

o\

MANAGE
CORPORATE
MATERIALS

KNOWLEDGE

INTEGRATION

CORPORATE SYSTENMS
PLM, cAD, CAE, ERP
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Specifically beneficial for simulation teams

Browse the database for a material

) 4 —- = jJ Aerospace Materials Database
g—— 4 & ESDU MMDH
| =] mMaterizluniverse
z — L) =8 Ceramics and glasses
— ., -1:| Electrical components {(Eco audit onby)
:': - ) -iﬁ Fibers and particulates
B o a——— - -1:| Hwbrids: composites, foams, honeycombs

=28 Metals and alloys

-3l Commercially pure

=425 Ferrous

CE-{E Cast iron

@l Coated steel

=& High alloy steel

LB AerMet 100

B AF141 view datasheet
@8 Hard N pdd to favorites

'i Irl:nn—b_: Show CAE rmaterial models
i Maraging sceen

--{@m High carbon steel
- Iron, commercial purity
-l Low alloy steel

|-l Loww carbon steel
- Medium alloy steel
|-l Medium carbon steel
|l Stainless steel

= Tool steels

= -{m Magnetic

= Mon-ferrous

=-{3m Precious metal alloys

[

[

g O O o O o O O O

-l Rare earth metals
-l Refractory alloys .
G5l Pohymers: plastics, elastomers

. B raranme ma ewna me—a
m

Gateway successfully initialized
CONFIDENTIAL
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Links CAE with materials information

— GRANTA MI Abaqus/CAE Gateway 3.0

= Software client for traceable data transfer from approved
materials data repositories directly into Abaqus/CAE
software

= Version-controlled to ensure valid simulations
— Reduces time searching for materials data
— Improves the fidelity of simulation

— Focuses engineers on driving new and innovative
products

CONFIDENTIAL GRHNTH
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Uses your corporate ‘Gold Standard Dat&’

1. Inconsistent data

from multiple sources

(test labs, suppliers, in-
house labs, legacy
databases)

-

o

2. Flexible import and
statistics

e Y i o i

\ cSecure, traceable data mah

Mol R R® (Lquivabnt Siress)

available to end users

M-
s¥En3

i
S e
i
=
T FEE
=
= o0

Secure, automated import
Remove inconsistencies,
Notify stakeholders
Version Control

Workflow to approve,
release and publish

/

|— 25 Tt Data

Test Data

No. of Cyeles (eyclosh

Virw The Data | Graph Tool:

/

GIRANTA
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Or uses Granta reference data
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SETTING THE STANDARD

MMPDS

o Aerospace & Energy Data Series

MMPDS (Mil-Hdbk-5) aero alloys and Mil-Hdbk-17 composites,
ASME Boller & Pressure Vessel Code, ...

* Plastics Data Series
Including the CAMPUS and IDES plastics datasets

c@% « Medical Data Series m

Including Plastics, Cardiovascular and Orthopaedic modules

e Universe Data Series

Engineering, cost, and environmental data for over 3,000 materials

CONFIDENTIAL GRHNTH
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CAE material model derivation

Access parameters needed by specific “materials cards” for
specific CAE programs

On-demand derivation can include data smoothing, interpolation,
coefficient derivation, ...

Templates easily compiled for:

«Commercial CAE codes Exported Data | |

™ Exported Data

Exported Data

*In-house tools

=| The expartfile for Abanus B (madel Temperature-dependent, isotropic? is shown below

T

+ * *% NI PROPERTIES : Elongation, Walue: 0.0533%, TUnits: <No Unitx _:J
* %% MI PROPERTIES : Thermal conductiwity, WValue: 157, Units: W/m.K

* *%* MI PROPERTIES : Electrical resistivity, Walue: 0.0000000449, Uni
% MI PROPERTIES : Specific heat capacity, Walue: <No Value>, Units
% MI PROPERTIES : Dielectric constant (relatiwve permittivity), Value

*

*
FMATERIAL, NAME = Wrought aluminum alloy 2024 Té
b

Database Transform(s)
schema(s)

a
7 *ELASTIC, TYPE = ISOTROPIC
7 &.276e+l0, 0,337, 77.5
7 7.786e+10, 0,337, 190
7 T7.45le+l0, 0,337, Z70
I3 7.Z6le+l0, 0.337, 328
- < 5
3 — 5
5
5

7.178e+10, 0.337, 370
6.5896e+10, 0.337, 420
6. 482e+l0, 0,337, 463
5.91Ze+l0, 0,337, 502
5.5z2let+l0, 0,337, 527
5.z00e+l0, 0,337, 551
7

*FAIL STRESS
4, 490e+3, 3.770e+8, . . . . . 296
-

TFAIL STRAIN

9 o.os3s, L, 298 =
1| | »

Save To Disk Copy To Cliphoard

CONFIDENTIAL GRANTA
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‘Pull’ materials data into CAE

G ::

[
” E Name: LISOT_MICKEL-FE-CR_ALLOY_HAYNE
o .
Description: | GRANTA Material Mame: Nickel-Fe-Cr alloy, HAYMES HR-120, annealed -
ﬁﬁ @ Model Type: Linear, temperature-dependent, isotropic -
_I‘]‘J ||-|'__‘_J Material Behaviors
j’ Density
=
B
R, 2=

General Mechanical Thermal Other

Elastic

Type: |Isotropic E|

Use temperature-dependent data
Mumber of field variables: 0=
Moduli time scale (for viscoelasticity): | Long-term E|

[] Mo compression

[ No tension

Data

Modges | Roto Temp
1 197.0334 0329934 2111099
2 194.2778 0.329934 9333401
3 187.3884 0.329934 204.445
4 181.1879 0329934 315.556
5 171.5429 0.329934 426.667
6 162.5867 0.329934 537.778
T 1550085 0329934 648.89
8 146.7416 0.329934 760
9 137.7854 0.329934 87111
10 1295185 0329934 982.22

CONFIDENTIAL GRHNTH
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Browse and search for materials data

Browse the database for a material

) 4 —- = jJ Aerospace Materials Database
g—— 4 & ESDU MMDH
| =] mMaterizluniverse
z — L) =8 Ceramics and glasses
— ., -1:| Electrical components {(Eco audit onby)
:': - ) -iﬁ Fibers and particulates
B o a——— - -1:| Hwbrids: composites, foams, honeycombs

=28 Metals and alloys

-3l Commercially pure

=425 Ferrous

CE-{E Cast iron

@l Coated steel

=& High alloy steel

LB AerMet 100

B AF141 view datasheet
@8 Hard N pdd to favorites

'i Irl:nn—b_: Show CAE rmaterial models
i Maraging sceen

--{@m High carbon steel
- Iron, commercial purity
-l Low alloy steel

|-l Loww carbon steel
- Medium alloy steel
|-l Medium carbon steel
|l Stainless steel

= Tool steels

= -{m Magnetic

= Mon-ferrous

=-{3m Precious metal alloys

[

[

g O O o O o O O O

-l Rare earth metals
-l Refractory alloys .
G5l Pohymers: plastics, elastomers

. B raranme ma ewna me—a
m

Gateway successfully initialized
CONFIDENTIAL
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Ensuring full traceability

Y

B ' Edit Material Description, Material: USOT_MICKEL-FE-CR_ALLOY HAYME

ISRANTA Material Marme: Mickel-Fe-Cr alloy, HAYMNES HR-120, annealed
Model Type: Linear, ternperature-dependent, isotropic

Unit Systern: Inch Ibm Second (Pro/E Default)

Export User: GREAT-WHITE\riread

Export DateTime: 2011-05-11713:49:36.0400636+01:00

Database Mame: Aerospace Materials Database

Table Mame: MaterialUniverse

Material Record History Id: 13280

Data Sumrnary

Properties: Density, Value: 8.066984e+0, Units: Mg/m "3

Properties: Poisson's ratic, Value: 3.209340e-1, Units: [Mo Unit]

Properties: Young's modulus with Ternperature, Yalue: 10 datapoints, Units: GPa

GRANTA_LINK_BEGIN
GRANTA_LINK_VERSION=1

GRANTA_DATABASE KEY=MI_Aero_513.0m
GRANTA_RECORDHISTORY_GUID=307F9AT7-8EEA-45A1-8B2B-DSFDD44 AEDGF
GRANTA_RECORDVERSION_GUID=DC1104DD-5BA2-48D8-0332-E86CBIFBOETL
GRANTA_MATERIALMODEL_GUID=1004

GRANTA_LINK_END

. —

Cancel

CONFIDENTIAL GRANTA
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And version control and notification

GRANTA ML Materials Gateway = [ =

View imported
CAE material Browse for
models materials

a?

Search for View user
materials guide

Mew materials data available

There are new versions available in the database for some of the material models that have
been imported or saved as favorites.

« LUpdate all
» View imported CAE material models

CONFIDENTIAL

GRANTA ML Materials Gateway -

{m e R Q & £ 2

View imported CAE material models

Material - CAE material model -
El Aluminium alloys, 7075-T6 Extruded Bar y Linear, temperature-dependent, isotropic, t...

. H § . .
E Mickel alloys Current version, 5 Linear, temperature-dependent, isotropic, t...
a newer version is available.

GIRANTA
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GRANTA MI Materials Gateway 3.0 to Abaqus/CAE

o Enterprise-wide access to approved materials data
— From the materials engineers who generate it
— To the design and simulation engineers who need it
— From within Abaqus/CAE software

« By Granta Design
Materials information technology experts since 1994

e For
— Seamless collaboration between Materials, Design, & Simulation
— Enhanced simulation productivity, quality with and traceability

http://Iwww.grantadesign.com/products/mi/abagus/

CONFIDENTIAL GRHNTH
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