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Materials information across the design cycle...
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... how materials information
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Materials is the next step for digital transformation

What is changing?

= Achieve end-to-end engineering digital transformation

= Strategic materials technologies (e.g. Additive
Manufacturing, ICME, virtual materials testing)

= New materials continue to grow rapidly

Degree of ‘digitalization’

Why?
= Technically complex domain

= Ownership across multiple departments

= Materials department seen as a cost-center

>  Time
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Spotting enterprise materials information challenges

&y

Regulatory Non-Compliance Unsustainable Design
High corporate liability risk if a restricted substance is Corporate goals on recyclability and carbon neutrality are
used. difficult to measure without the right material data.

ﬂ Wrong Material ¥ O\ Unreliable Simulation

Inconsistent materials data leads to repeat

Impacts product performance and quality resulting in a . . .
simulations - resulting in products late to market.

recall or high warranty cost

5 -

Duplicate Testing =

High spend on repeat testing because material
testing data is not captured.

$ High Material Cost '

Raw material is typically the #1 or #2 cost for a
manufacturer — eroding product margin.

2]
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0-0 Siloed Teams

Poor visibility of data used across engineering teams with
different naming conventions.

N 'ANSYS

Dispersed Data e

Vital materials IP is being lost because of poor Z
information management and storage



How much can these challenges cost?

e MANUFACTURING
TESTING / QA SIMULATIONISES PROCUREMENT

> ey

We found duplicated
testing was costing
us $S200k per year

Two factories made the
same part with different
materials —

Lost material
assignments between
CAD and CAE cost a day
for every part

it cost us >S1m

A material choice
introduced a restricted
substance, leading to a

product recall.




Granta Ml — The Authoritative Source of Materials Data
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All your material data in one place

Aesthetics

Detailed
engineering
properties

In-service data

< 2 O ©
Material Supplier S "
properties specifications MaterialUniverse
(S (A O]
Simulation Testing and M (&) — N (S ©©
models analysis JAHM curve data

Compliance
data f
DATA / M q \n sys h
Proprietary Comprehensive Material Library
GRANTA MI of reference information:

materials information Metals, plastics, composites...

PLM Sync
Additive Manufacturing Template Q Q

Composites Template Restricted Substances

Metals Template Al/ML
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An unrivalled library of materials property data

Core Materials Advanced Materials . Materials Data ||  Restricted
Data Data . for Simulation || Substancest
: _ ' Simulation-ready data || Best practices for managing critical |
Included in Granta Ml and Purchased as collections for Granta Ml and Granta Selector ; in Ansys flagship products ' | chemicals and substances risks in M|
Granta Selector
I
MaterialUniverse™
& ()
JAHM curve data
MMPDS
@ ASM Medical @@ Global
& Coatings Materials Polymers
-~ Human Biological
@ Dastzrk;\:i:m Mil- Materialst
Handbook-17 Global Metals
. V Specificati
H Firehole Access materials data natively in Ansys pecications

Composites products with integrated Granta M| gateways ASME BPVC Sheet Steels

Composites Export key materials property data to Ansys =) Powder S NIMS Creep

e QEDT applications " Metallurgy S & Fatiguet

t Granta Ml Enterprise only




Key Use Cases Supported

Assign materials to parts in
the CAD environment

all the tests
done on a material

Find material models for
simulation based on key filters
and model characteristics

Manage

and quality of your test

data materials data
for design and

simulation

Direct import of material
models into simulation decks
with no manual entry

materials test
data from disparate
sources into one single

location Notify simulation engineers when material

models are out of date

GRANTA MI

Maintain a consistent materials dataset

populations of test results
between design and simulation

Manage a consolidated

Preferred Materials List High quality Industry Standard and

recognised data on specific materials

Easily find and

Enable access to materials data for select materials

your partners and suppliers An easy way to find and compare

materials and their properties



Enterprise-wide materials information

EXTENDED
TEAMS

Design & CAD Simulation Manufacturing

PRODUCT

Risk & Compliance
Test data

DEVELOPMENT E A h
management
x% Granta MI™

> Materials Information Management System Additive

Manufacturin
Version + Access
> — i

API + Scripting

Materials

Authorit
| "

Composites

<>

[]
Operations I ‘
. Metals
e )
I
PLM SPDM ERP < *
£ 2




Making the user experience as easy as possible.

Based on a
‘single view of
the truth’ for =

materials '

MATERIALS
ENGINEERING

SIMULATION

ENVIRONMENTAL

PRODUCT
& REGULATORY

DESIGN

RO LR DRERRRDDD for-)

Guided materials assignment in CAD/PLM Assess product risk
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Assigh materials directly in Ansys Workbench

,.. Unsaved Project - Workbench

Eile Edit View Tools
SEIe
j |j H E., Project Q A3:Engineering Data

I Filter Engineering Data [ Engineering Data Sources

Units  Extensions Jobs Help

x

A GRANTA Mi:Materials Gateway
Mi
=S

Material

Q. Search Results (107) ~ | Filters (3)

Low alloy steel, AlS| 4135, air melted, quenched & tempered

Stainless steel, austenitic, AlS| 301, annealed

Q

Stainless steel, ferritic, AlSI 430, annealed

Stainless steel, mantensitic, 15-5PH, H1025

Stainless steel, martensitic, 15-5PH, H1100

B
i Contents of Engineering Diata E ] Source
2 EREEE
3 U Aluminum, 7075, Te = @ Created by M
Aluminum, commercial purity, S150, 1: LMO
4 M, cact 3 i ) Created by M
5 @ Bioglass ceramic 3 s Created by M
& % g\ass. C grade (10 micron menofilament, ;I B Created by M
Laow alloy steel, AISI 4037, oil quenched =
u o tempered ot 205°C =l 0 Createdby M

Stainless steel, semi-austenitic, PH15-7Mo, TH1050

Aluminum, 2014, T651
Aluminum, 7075, TG

Aluminum, 7075, T651

o Access
Instant access to the data when
and where needed.

Cobali-base-superalloy, HS 188, solution treated

Copper, C10200, hard

ygen-iree h.c. copper)
Nickel-chromium alloy, HAYNES 230, annealed

Mickel-chromium alloy, INCONEL 718, solution treated & ag..

Properties of Outiine Row 3: Aluminum, 7075, T6

Titanium, near-alpha alloy, Ti-6Al-25n-4Zr-2Mo, duplex ann...

Low alloy steel, 300M (low carbon), guenched & tempered

Material $ % | Parameters £ % ' Database & Table &

A B
1 Property Value
I 4 Materizl Field Varizbles = Table
3 T Density 2799.8
4 %4 1sotropic Blasticity E= Tabular
o Ready

Aluminum, 7075, T6
Aluminum, commercial ... MaterialUniverse
Bioglass ceramic IMaterialUniverse

Glass, C grade (10 micr... MaterialUniverse

CAE material model imperted successfully

T GRS V= R

MaterialUniverse

% Table % ' Database
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz
MaterialUniverse Materiz

* Traceability

Ensure the traceability and
consistency of the data used in
all design decisions.

MaterialUniverse

MaterialUniverse

® Searchability

Set search criteria or browse to
identify the right material for
simulation.



Assigh materials directly in Ansys Electronics Desktop

! Granta M| Materials Gateway 2022 R1 for Ansys Electronics Desktop 2022 R1 - m} X

Change notification e ras
Get notified when the __ ,:;Ci
material data is updated. - @ ecrmgmet e

B ‘ ‘ Guarantee the approved

» 31 ultra-low loss (Df=0.005 §t 10GHz)

» (32 low loss (Df=0.01 at 10GHz) O O o

el material is used every time

v 4. standard loss (Df=0.02 f 10GHz)

» [15. high loss (Df=0.02 at 10§Hz)
+ [ Permanent magnets

» [ AINICo magnet

L]
Mate rlal mOdeIS . » [ Bonded molded magnet "
» [T Ferrite ceramic magnet .H g Q- (& B2y % -(L00 s o b Y N ~ o g
1 1 » [T Neodymium magnet - o < Wow R entaiF2 [PleemE= o 2e N b
Find the right data models e e
. . - Polymers ;: )
for simulation when and e S_—,
. L eem i 1508 | FR408HR, Core, 1x106/... = : !
W h e re req u I red * » Thermal interface mal, ¢ “““““ \
hiisiviaiis R : : )
~ [ Soft magnets ||T'IDCI|1 material i n:u::-“ [ ! @-
» [ Alloy powder core . 'ﬂ ...... 5 :
» [ Carbon steel i '||."ie|;.' dataaheet i m.n#::: 1;~1|a.m p
» [JCobalt stesl ' i é‘mm:;g : el 1
» [T Electrical steel, grain { : | T
T LT 91 ® :d to Electromagnetics Fa. . "b— T
laterial & 5 Model type $ T i @ I
° ola | Astra MTT7, Prepreg, 1035 construction, 2.5 mil Electromagnetic properties, 1... y .
Favorites . &

Fast assignment from
favorites list. :

CAE material model imported successfully
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Integration with Ansys Discovery

l[\> - e Ansys DISCOVERY - Bracket_Static_Stress

= i Desion 0 Facets & DispLay 1 MeasURE S\ REPAIR @) PREPARE Q% simuLATION

[ ] a ',E symmetry (@ Simulation Options
o 3

) i MW Natural Frequency
Materials | Structural Solid Thermal

tor:
QuickScope & Topology Optimization ¥ Size Preview s pecolution
- - -

QUICK START PHYSICS RESULTS FIDELITY

® bR

¥ ¥ Physics
;{, Aluminum alloy; wrought; 6061, 16
vity
Fidelity Adjustment Setting 1 0.002m

MATERIAL

ty

Young's modulus

ALUMINUM ALLOY, WROUGH R Be

ributed Force 1 200 N
7 Fixed Support 1
Po io
xed Support 2
Shear modulus
Bulk modulus
Ensile yield strength

Tensile ultimate strength

Simulation 1

e loaded from the Q

<ARCTITER >

Select a body, then choose a material from the recently used list in the ribbon or the full list in the HUD. 1 Body, 1 Material Assign..

DisPLAY TRANSFER

2.5955e10 Pa

A A

Access
Instant access to the data when and
where needed.

Traceability

Ensure the traceability and consistency of
the data used in all design and simulation
decisions.

Native connection
Ansys Discovery enabled functionality to
allow material data search and import.

Y ANnSsySs



Assigh materials directly in Creo Parametric

| B GRANTA Mi:Materials Gateway o X
2 i « o R 3R ENGINE (Active) - Creo Parametric
Analysis Live Simulation Annotate Manikin Tools View Framework Applications M| m Favorites M My list ~ Materials ~
g « titanium,alpha-beta alloy ® Q
o Material § W Table
8o Model Tree = Folder Browser s | Favorites L@ @ g p | Auminum 3003 honeycomb (0.022), L Direction [ it 9 Access
Model Tree T-8- Aluminum foam (0.5) MaterialUniverse
S - Polyurethane rubber (unfiled) MaterialUniverse I n sta nt a Cce SS to th e d a ta W h e n
PP (copolymer, 30% glass fiber) MaterialUniverse

Titanium, alpha-beta alloy, T-6¢ PP (copolymer, 30% glass fiber) MaterialUniverse a n d W h e re n e e d e d .

Assign to selection

Assign as new alternate

CAE material mod%

View compatible 3 . Tra ce a bi I ity
2 rovse : Ensure the traceability and
. consistency of the data used in

Delete from My list

_— =hiabininadL all design decisions.
[§ BOLT_5-18 -
[ BOLT_5-28
» & CRANK . .
[ CRANKSHAFT ® Integrlty at DESIgn
9 FLYWHEEL . .
+ & Foron Establish systematic
$ PISTON . . .
9 roonm ' material selection to satisfy

. .
PP (copolymer, 30% glass fiber) has been assigned to all instances of the selected part d e S Ig n re q u I re m e nts .
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Assigh materials directly in Windchill

B Granta MI Materials Gateway - O X

Mi

= Browse

Change notification

Get notified when the PP
material data is updated. - e Guarantee the approved

~ [ MaterialUniverse
+ [ Ceramics and glasses

e material is used every time

» [ Non-technical ceramics@
» [ Technical ceramics

y [JFibers and particulates "E" windchill” v Abstract Speciicatio.._[iw] [Search [Bly] (QuickLinks-

by [ Hybrids: composites, foams, honeycombs, natural materials " @ Products > Watch Recently Accessed~

ASSi n a Ite rn ate X Liquids and gases " Acions - | Par17000000002, w3_m, A.‘IB(Deign)u Inwork @
g o » [ Magnetic materials Ly | strucure | Related Objects | Changes | istory | Where Used | “

Visualization and Attributes | More Attributes

4

[ Metals and alloys

Instant access to the  CFerous

~ [ Mon-ferrous

data when and where %
b \!.Eeryl\ﬂm .

Visualization and Attributes.

3

Name: wa_m
forking copy, checked-out 1o you (Go to Original Version)

\ status:
Modified By: S
Last Modified: 2!

N

2111:05 85T

» [ Chromium \—
needed o
. 3 i) Cobalt
Copper = General
' . on Assembly Component  End Item: No
Mode:
@0 Lead e
« M Mannacinm _ - Gathering Part: No Default Trace Gode:  Uniraced
S 5 Type Attributes
GRANTA_CLR_DATABASE_KEY_CAD:
<7 i i <7 GRANTA_CLR_DATABASE_KEY_PLM:
Congponent v iy : Count Number Version Material V| Table GRANTA_CLR_EXPORT DATETIME CAD:
GRANTA_CLR_EXPORT_DATETIME_PLM:
ing Accembly GRANTA_CLR IDENTITY_GUID_CAD:
- _l::_ Eea”ngﬁssen bhf GRANTA_CLR_IDENTITY_GUID_PLM:
GRANTA_CLR_NAME_CAD:
@ (P baseplate_m prt 0000000 A3 GRANTA_CLR_NAME P
] GRANTA_CLR_VERSION_GUID_CAD:
- GRANTA_CLR_VERSION_GUID_PLM:
avo rl es ﬁ\‘ hearing_m.prt 0000000... A5 GRANTA_DATABASE_KEY_CAD:
GRANTA_DATABASE_KEY_PLM:
&% Branch2ComponententNoCAD 0000000... A5 GRANTA_DENSITY: 000- 2708000 Mg
. - GRANTA_EXPORT_DATETIME_CAD: 20 13:04:15 UTC
GRANTA_EXPORT_DATETIME_PLM: 20 13:04:15 UTC
Fast assi gnment from PR p—— 0000000 A1 o o
. R GRANTA_IDENTITY_GUID_PLM:
ﬁ housing_m.prt 0000000... A2 = GRANTA_PRC_DATABASE_KEY_CAD:

GRANTA_PRC_DATABASE_KEY_PLM:
GRANTA_PRC_EXPORT_DATETIME_CAD:
GRANTA_PRC_EXPORT_DATETIME_PLM:

favorites list. '

Completed loading Bill of Materials

lojeBiARN

GRANTA_PRC_IDENTITY_GUID_CAD:
GRANTA_PRC_IDENTITY_GUID_PLM: >




In [8]: import matplotlib.pyplot as plt

MATE EXPERTS

Scripting Toolkit for Python

<
In [7]: graph = value.floatFunctionalSeriesDataType.graph ° L
. * Access to integrate

oo i Instant access to your GRANTA MI gold-source of

x = [point.parameterValue.numericValue for point in points]
y = [point.Y for point in points]

curves appen 5D materials information so you can integrate with in-
ggg?-éf;;,zz?i?a;;?i?i;sfiﬁz;;;Bf?xig:-i?;;:z;ffzizz:;,%z?;?*i;;::::?éf;;::ifzii;;gz?szzgxi?i:;;;:f“:;s;::i house analysis scripts without the need to

1809.62, 1840.22, 1870.26, 1892.73, 1910.85, 1921.33, 1934.84, 1944.71, 1952.89, 1969.64, 1984.99, 1996.96, 2008.33, 2017.92]]]

Plot the curves using the matplotiib package. CO py/ p a Ste d a ta .

x_label = '{par

unitSymbol}) ' .format(param = graph.XAxisParameter)
y_label = 'Tens

106 (Pa)

fig = plt.figure()
ax =

: * Automation

M s Automate materials-related business processes by
exposing your GRANTA Ml data and workflows to

the power of python programming.

for curve in curves:
ax.plot(curve[@], curve[1])

Tensile Response (11 axis)

2000 1
1750 1
£ 1500 {
‘~ 1250 {
L 1000 {
750 4
500 {
20 4

* Consistency

Ensure the consistency of the data used by gaining
access to the latest approved material data.

\nsys



Integration Capabilities Chart

Design, Simulation, and PLM software Granta Ml Enterprise
Ansys Workbench g&
Electronics Desktop
GWY
Discovery
@] Ml Materials Gateway LS-DYNA (via supported pre-processor) g,\,‘.ﬁ

E‘%% Platform integration SUAERE
optiSLang
Python Scripting Toolkit =
Altair HyperMesh ap{
.% ) WY
MI Material Card Connect (PLM Sync) BetaCAE ANSA éf,f;
MI Enterprise Connect (PLM Sync) DS SIMULIA Abaqus
GWY
File exporter PTC Creo e
GWY
Windchill )
Siemens NX & Simcenter 3D éf;f%
Teamcenter

File Exporter CATIA V5, SolidWorks, and others

= m
(2]
sl =1

Python STK Developer tools

A

>
-
n
<<
n



Designing for Proactive Sustainability

Objective Validation &
19 o Materials oot
. esign
O PRODETON Selection . & .
m Optimization
Using: Granta Selector Using: Ansys Discovery
UN Sustainable
Development Goals
. A ke % ﬁ
S e ®
Floee- ) T — N .
Stiffness [MPa] i %@ <«--- L%
if i o. .o — -7

Embodied Energy [MJ/kg]

Concept
Assessment

Using: Granta Selector
Eco Audit

:ﬁ)%a%gf

Optimal Design

Energy (MJ)




Ansys Granta Product Line

Ansys Granta is our range of market-leading materials information management software solutions. Designed to empower engineers to innovate, simulate and
design with more accuracy, consistency and traceability. All with the flexibility of an open Ecosystem.

Granta MDS

Material data to support
simulation analysts.
Embedded into all Ansys
flagship products.

Solves:
Uncertain data accuracy
Wasting time formatting data

Time searching for materials data

Granta Selector

Intelligent material selection
using powerful analysis tools
with extensive property
data.

Solves:

* Reduce material cost/weight

* Material supply disruption

* Product recall or material failure

Core Ansys Granta
Materials Data  Advanced Materials Data

JAHM curve data n Mlm

Material Data

An unrivalled library of
Advanced material property
data ranging from: metals,
polymers, aerospace,
electromagnetics and more.

Solves:

* Uncertain data accuracy

* Wasting time searching for data
* Lack of specialist material data

=
2
p
MATERIALS
DATABASE

DESIGN SIMULATION

Granta Ml Pro

Fast-start, out-of-the-box
materials information
management solution for
design and simulation.

Solves:

* Wasted design iterations

* Time wasted searching for data
* Lostin-house material data

Granta Ml Enterprise

The comprehensive, market-
leading enterprise materials
information management
system.

Solves:

* Expensive duplicate material tests
* Lost material assignment: CAD-CAE
* Mitigate material non-compliance

Y ANnSsySs



For every industry and customer. No matter what size.

Aerospace &

YN AIRBUS 3% Ynited .. Honeywell <Evsracr Aerojet, |

Defense LOCKHEED MARTIN % ROCKETDYNE
L .
Energy & Bak .= N, ‘ r\/\‘/ﬁ Sandia
r Hugh 8 iy =" Ansaldo Energia z Alamos
Nuclear akerHughes 23 Vesias €eDF Z Ahsaidornerg A‘_%JE Los Alamos 'Luaal}:)org%ries 00SAN
Automotive &
Off-highway b \ o sTELUANTIS o B RHEINMETAL
Ferrari

Industrial & A DD /\@) %’ _
Consumar PHILIPS @ SULZER A DB @x EMENSON. KARCHER

Healthcare SRR promeditec  lleleflexe m Nobel Biocare

Materials ! w
producers @ HEXDE'-':. @ MAT E‘R 10N w: aSCOoO

ARCONIC Mitsui Chemicals
Group
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