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What is Granta?

The ANSYS Business Unit k}»/ :W
focused on
Strong pedigree Materials Information Technology Exceptional collaboration
Cambridge University spin-out, The market leaders by $ revenue, Customers, Industrial Consortia, Educational
R&D record, passion for materials... # customers, # employees, R&D spend, Symposia, strategic partnerships

implementation experience, ...

Software Information Services Network




|
Materials: the next step for digital transformation

When you make a product, you consider four factors
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Key trends: Digital Transformation
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“Smart materials to
generate S70bn in
revenue in 2022... high
demand from industries
operating in loT”

Allied Market Research report

Digital Twin

E |

“We invested over £1bn
in self-funded R&D in
2017... producing our first
all-digital engine design.”

Rolls-Royce Annual Report 2017

“Creating a digital
thread... from design
through to production...
and ultimately the
scrapyard.”

Airbus Annual Report 2017

“Poor data quality is
enemy number one to the
widespread, profitable
use of machine learning.”

Harvard Business Review 2018




Key trends: materials and processes

Additivi !anuﬁcturing
= \ # -

“AM market expected to
reach S11bn by 2022
with CAGR of 27% since
2016

“Cost-effective, rapid,
revolutionary design of
fit-for-purpose materials,
components, and
systems.”

Gartner
NASA Vision 2040 report

Regulatory _and

environmental
A" 4

“Members are tracking
the impact of 10,500
chemicals and 125
international regulations.”

EMIT Consortium

‘Lightweighting &
electric vehicles

“Global lightweight

materials market to

surpass $186 billion
by 2020.”

Transparency Market Research report



Why materials information matters

Reduce
environmental
impact, gain
market share

Understand
materials behavior
to increase
product lifetime

Minimize
regulatory risk due
to restricted
substances

Lightweight

with composites
for competitive
advantage

Innovate with
additive
manufacturing

Specify the
right materials
for global
manufacturing
locations

Make it
at lower cost by

substituting
materials

Ensure
ROI from
simulation, with
the right input
data

Reduce materials-
Avoid risks
to human
health

related warranty
issues or recalls
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The digital transformation curve: materials lags behind

Human
resources

Why? Product
= Technically complex domain design /
CAD

=  Ownership spread across
multiple departments

= [f it exists, Materials department Our mission
seen as a cost-center

Finance

Materials
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What'’s changing?

= Digital transformation trends

=  Explosive data growth

=  Strategic materials technologies
(e.g., AM)

Time
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Our mission

{(

To lead materials information technology —
to advance materials engineering and education,

and to enable better, greener, safer products.

144

ANSYS
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Granta Design history

UNIVERSITY OF

@ o a=
Roll-out at key
Materials selection customers, especially Support for CAD, ICME, Additive,
and data management in Aerospace CAE, PLM Machine learning...
1994 2000-02 2006-08 2012-15 2019-2020
Foundation Industry Take-off! Moving Materials 4.0
focus downstream
1995-99 2003-05 2009-11 2016-18
Education Key product Expansion Success stories
focus launches Strengthen customer base, Implementation & ROI
GRANTA Ml strategic partnerships, across diverse

CES Selector, CES EduPack

first AM project

industries




Our product lines

CORPORATE
MATERIALS
INFORMATION
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GRANTA MI™

The leading system for materials
information management in
engineering enterprises

The platform for material intelligence
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GRANTA Selector™

Smart materials decisions

PC product for materials experts

GRANTA
EduPack
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GRANTA EduPack™

World-leading resources for
materials teaching in engineering,
science, and design




Materials information and resources
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Customer’s proprietary Comprehensive library of Unique teaching resources
information materials property data
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Delivering value

GRANTRA GRANTA
Selector EduPack

Our Materials Education
Symposium hosts

“S10m p.a. of savings due to... reduced data % 7ecmeé
loss, avoiding duplicate testing, legacy data .
capture, and cost avoidance.” “A few weeks work has already I I I I I }égEl&EL?Y

saved 2m Euros.”

A Stanford EB®NUS
‘/ 95

¢ University o
A A
“Ensuring consistency through victrex
PLM integration.” |_|— Ill =1 Rrmay 8
“Allows us to develop concepts and — I-I“-I (CHieAN
. B SINGAPORE UNIVERSITY OF
gives us tools for actually going out and TECHNOLOGY AND DESIGN
ETHICON selling materials.”
PART OF THE Iu-_vl;mou«IUn:{l.lh-.-n. FAMILY OF COMAAN]

“Time-critical responses to
‘patient on the table’ queries.”
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Our vision

“Material intelligence
integrated throughout

Material Intelligence

Education, R&D, and : Product Everywhere
the Product Lifecycle” Materlals roauc ____* Integrate with critical business
. tems (PLM, CAD, ERP)
R&D IIfecVCIe . ?:azlrz-;very materials decision

* Deliver outstanding usability

Material
Intelligence

Building society’s

Materials 4.0 material intelligence
* Materials response to Industry 4.0 Mate rla IS . .
* Integrate experiment and simulation (ICME) o * Materlals as a hub topic,
* Enable Additive Manufacturing Ed ucatlon enabling a systems approach

* Teaching sustainability
e Collaboration & networks

Push performance boundaries
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Our team and network

Q% HQ:Cambridge 180 Granta staff

— : = The world’s largest team

Indianapolis, IN ANSYS HQ: .
Pittsburgh, PA solely focused on materials

information technology

Sales / ‘ACE’

staff throughout = Unrivalled implementation
s experience

Istanbul

Selected Sales & Service

partners

Our network: consortia, technology partners, materials data partners,
industry collaborative projects, and academic collaborations.

MDMC - m
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S e I e ct e d C u St 0 m e rs All trademarks are the property of their respective owners and

are used solely for descriptive purposes.
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Example partners and collaborations

Foundation partners Software partners Data partners
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Granta Collaborative R&D Projects

FLEXPOL
H2020
Biomedical
Light Join
Composites Innovate UK
Pl E \A BES
CS2 o
COMPOSELECTOR Y  EMMC-CSA
H2020 COMPQSELECTOR G H2020
Materials
SusCritMat ECOBULK I nfO rm atIO n CORNET Computational
. o
(KIC) H2020 H2020 Resource M an age me nt Computa‘tlonal H2020 aﬂ;t:,:fksTBata
efficiency Materials
Science
R & D FORCE MARKETPLACE
H2020 H2020
PASSPORT SAM .
cs2 H2020 FormPlanet iTribomat
" H2020 H2020
Additive Advanced
DREAM DRAMA Manufacturing Metallurgy
nnovate UK AT U MAT2BAT
- - Innovate UK
NIFTY
Innovate UK




Summary — ANSYS Granta

We make
material intelligence

work for you

Software Information Services Network

= GRANTA MI = Data Products = Unique experience = Consortia
= CES Selector =" |mplementation = Collaborative R&D

= CES EduPack " Teaching Resources " Training & support = Symposia
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Additional slides

Jan 2019
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GRANTA MI - ‘gold source’ for corporate material intelligence

Inform decisions
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MATERIALS
INFORMATION

CORPORATE SYSTEMS
PLM, CAD, CAE, ERP
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GRANTA Selector — Enabling Smart Materials Choices
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Granta for education

Mechanical — Material
Engineering Science

Aerospace Polymer
Engineering Science
Manufacturing
<
5 £
&~ o
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Sustainability

Civil i
Engineering
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Bioengineering Energy

Design
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ANSYS Granta materials data library

Misc

Core data Metals Polymers Composites Product risk Medical Additive
Standalone
- |
% —
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: ASM Alloy Prospector ° ASM Medical senvol
~< ) StahlDat SX ;
Finder Plastics i Database™ ESDU
MaterialUniverse™ Global Materials atabase
1 Metals
. Specs
JAHM Curve Powder M-Base Firehole . Eco
Data Steelspec Metallurgy Plastics Composites Coatings

B e

Key
: Generic data
’;ﬂatsr'alT Iz.ata % Design data Sheet Steels
or simufation [—1 supplier data
-{[C—_1 standards, specs ladaleietetetel Sttt el ettt Bkttt I
[ ] Testdata ; :
[ Specialist "::' = G Gfa@\ B
A Only in ANSYS Mechanical, 3 A " ; ! Licensabic Wil ﬁ*
ANSYS Electronics Desktop — : Human GRANTA M only UL Yell
. Restricted i i ellow
G Compiled by ANSYS Granta NIMS (;reep Composites . e; tr|c e Blolog'|cal Cards
& Fatigue QED ubstances Materials
Online subscription option




Products for the ANSYS community in industry

Polyamides Metals & alloys
v
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Metal alloys PAGG-30% LCF
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Tensile strength (MPa)

3 PROCUREMENT
T T g For anyone making materials choices: g8 %o - @
. . . = RPORATE SYSTE!
PC tool with unique materials data TR PLM, CAD, CAE, ERP SUpFileRs

Materials Data for Simulation

Focused materials data set to support simulation

analysts, embedded into ANSYS Mechanical and GRANTA Mi Enterp"se
ANSYS Electronics Desktop

+ selection tools

= Cgmprehen5|ye enterprise
E———— materials information management

MATERIALS 8 "
DATABASE

GRANTA Ml Pro

Fast-start materials information management
solution for design and simulation
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Materials 4.0 vision

Convergence of physical
1770-1850  Age of metals and virtual worlds

Industrial revolution

* Integrate experiment & simulation

1870-1970 : e ICME — multi-scale
Mass production P0|ymers and f|ber5

revolution * AM processes ‘born certified’

* Machine learning for materials
1970-2020  High-performance alloys,

Our technology must support
2020+ Materials in the era of these trends: scalability,

Cyber-physical u ” . .
systems, loT |ndUStl‘y 4.0 performance, Integration...
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Material intelligence everywhere vision

Meeting future customer
requirements...

SEr»@-EX

MATERIALS “I've received an automated

EXPERT
failure report. | want to look at
the part, identify the material,

2

loT

Digital Twin

Boay)

Digital Thread

and | want it immediately.”
Optimized UX GRANTA X project

Long-term project to optimize performance,
integration, user experience
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The Material Data Management Consortium

‘VIDMC.net

Collaborative project, founded in 2002 by NASA, ASM
International, Granta Design

Mission: The MDMC develops and applies materials
information technology that helps to maximize the value of
materials engineering for engineering enterprises

Benefits for members

e Share best practice

* Ensure new / updated solutions meet your needs
e Support and networking

Aerojet Rocketdyne
Airbus Helicopters

ASM International

AWE

Boeing

Embraer

Fokker Aerostructures
GE — Aviation

GKN Aerospace

Granta Design
Honeywell Aerospace

IHI Corporation

Kansas City Plant
Lawrence Livermore National Lab
Lockheed Martin

Los Alamos National Lab
NASA

Northrop Grumman
Raytheon

Rolls-Royce

SAFRAN

Sandia National Labs
Sulzer

United Technologies Corp
US Army Research Labs
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EMIT Consortium

Granta and the EMIT Consortium are working to embed eco design and
compliance with environmental regulations into everyday engineering workflows

Environmental Materials Information Technology

] Rolls-Royce & '{-E\EBO?}EJRS; @

Sandia
@ ok « EME?SON Honeyw e“

Laboratories GKN AEROSPACE

@ﬂﬂflﬂﬂ

RAE . United
' CEME 2 Technologies NPL
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What does the acquisition mean for our customers?

GIRMANTMA

MATERLIAL FNFTELLPGEENGE

The global leader in The materials information
engineering simulation technology leader

* A new materials business — for

2 industry and education e Astronger organization, with even 2
£ more scope to invest in product and g
288 © The premier system to manage global service capabilities 2
5 corporate material intelligence E
2 within the ANSYS product family Even better connections to the &
o world of simulation for better, @
=« Ensure robust, accurate, traceable greener, safer products 2

materials data for simulation




Commitments to customers

e Granta continues as a new Business Unit within ANSYS

 There is no change in our support for all sectors that we serve:
— Engineering enterprises, Research, Education

* All products, customer commitments, collaborations, planned events
continue

 Granta and ANSYS are committed to collaboration and open eco systems
* Both organizations have a strong track record

* Itis ourintentto continue to support and develop all existing Granta
Integrations

— E.g., with third party CAD, CAE, and PLM systems
* Your Granta account management and service teams are unchanged



The big picture: ‘Digitalization’ of business processes




Requirement Conceptual

Concept

Design definition design

Investigate

Materials Determine gaps Plan test Generate

failures /
substitution

Authority in material data program Design data

Source raw Order raw
Procurement materials & materials &
parts supplied parts

Customer
Support support /
Maintenance

© Granta Design | CONFIDENTIAL Requirement Conceptual Capability Detailed Validate / . In-Service
. . L . Production
Definition Design Acquisition Design Develop Support
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More information

RESTRICTED

. SUBSTANCES

CONFLICT
MINERALS?

BIOCOMPATIBILITY

Watch the video
“What is the value of materials data
management?”
www.youtube.com/user/GrantaDesign

GRANTF

The Business Case for
Materials Information Technology

The impact of materials information on productivity,
innovation, cost, and risk in the engineering enterprise

Stephen Warde, Richard Painter, Dan Williams, Arthur Fairfull, Will Marsden

© 2012, Granta Design

Read the White Paper
www.grantadesign.com/download/
pdf/whitepaper.pdf




Development in collaboration with our network

Consortia

Individual Other groups, Granta
I collaborations ideas

customers

Constant update

Constant & prioritization

review

Great software!

it

Granta Development e —

| — E— J
Team I ————
y —— — =l

R — * E.g., at regular Consortia
and User Group meetings

Product Roadmap




Why work with Granta?

The materials information technology experts

The world’s largest, most experienced group, by far.
* People

* Innovation

* Product breadth & depth

* Partners

* Customers

* R&D (overall spend and customer involvement)

* Implementation

* Involvement in the academic community




