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Reporting to address global
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CSRD Science Based Reductions

Base year emissions

~50%
reduction

Near-term target l

Long-term ~goo
target reduction

Goal

' ' | net zero

2030 2040 2050

Innovations to answer increasing
customer demands (Co2 goals)

Industry Challenges

Materials information ‘triple challenge’ for sustainability

Design Simulation  Manufacture Test

“It is estimated that over 80%
of all product-related

environmental impacts are
determined during the design
phase of a product”*

TIME

Reduce emissions in early design
stages (cost reduction)

Business Driver
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What are the main objectives in the product design process?

* Today the focus in product design is based on a
compromise between performance and cost

* What if you could extend this in the triangle of
technical performance / cost / sustainability for your
products on an enterprise level ?

Today

* Enable understanding of customer designs at all levels:
What impact do different materials choices have?
What impact does changing my geometry have?

How is multiphysics performance impacted?

Future vision

What happens if | use a different supplier?
How do these factors interact with each other?
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Smart, distinct decisions early in the development cycle
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Product life
cycle
assessment

Is it too late already?

Prod / Test €co / X / X
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50% Through
Disposal

Performance
m— Design 1
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Sustainability Cost DEVEIOp
Design
Concept 20%
15%
8%
Time

FASTER
CYCLE TIMES

REDUCED COSTS
AND RISKS

38

% OF DEVELOPMENT COSTS ARE LOCKED IN
EARLY IN THE CONCEPT AND DESIGN PHASES
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Typical Sustainability Business Challenges

f
4
LATE CHANGES

LIMITED DATA

Ik . u-‘
Late changes in design can cost S millions Limited data on sustainability attributes
for materials

-
®

TRACEABILITY

Losing valuable IP when designing more Risk of product recalls costing $ millions
sustainable materials
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Engineer what’s ahead by digitizing materials information

Drive efficiency Stay agile Digital transformation

HIGHER ENGINEER 70% less time . _
propucTviTy | secnneroraxa § UnNique Open Ecosystem = |01 0 Plorm: mireap -
A ' X 3 ENGINEERING INTELLIGENCE |
LOWER MATERIALS $millions Ep intcgrated with: CAD, CAE, PLM 1010
COST l saved on raw

material costs ‘

A/’"‘!‘-"

Innovate faster Deliver on sustainability

' Greater materials accuracy = ! Products thati"' 4
o = eauce energy use
‘ }N 40% FEWER REPEAT Reduce risk on compliance
SIMULATIONS QL Reduce CO,footprint
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Help achieve your corporate sustainability goals

80%

Of all product-related
environmental impacts are
determined during design
phase*

Deliver on sustainability

CO2 Footprint
Recyclability

Energy & Water Usage

20% reduction in CO2
Restricted Substances 45% lighter

} c
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Solving sustainability challenges with Material Intelligence

Sustainable Packaging

Lightweighting

Durable Design

Material Circularity

Remove Harmful substances

—

//4 Environmentally Friendly Materials

Combined engineering and environmental data — design in a longer
lifetime for your products

Capture and use data on recycled materials — adapt your designs for
improved sustainability

Meet reporting obligations with a faster and more thorough assessment
of Material Compliance risk
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Managing materials information brings significant business value

With more accurate materials data Compared with conventional trial- In time saved, optimization and
and-error methods reduced waste
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Materials Information Management
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One Authoritative Source of the Truth
Capture your Materials IP
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PRODUCT DESIGN &

DEVELOPMENT
SIMULATION MANUFACTURING

ENVIRONMENTAL &
REGULATORY
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GRANTA MI

INTEGRATION

CORPORATE SYSTEMS

[
Y 2 & PLM, CAD, CAE, ERP
% L]
=) \

SUPPLIERS

\ \' Avoid product recalls, duplication of testing, knowledge loss

Accelerate time to market

Save $ millions per year
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All your material data in one place

Aesthetics

Detailed
engineering
properties

In-service data

< 2 " ©)
Material Supplier
A ™
properties specifications Materialuniverse
©©@@

Simulation Testing and M
models analysis JAHM curve data

Compliance
data
ol Wd'—ﬂ —> \nsys «—
Proprietary Comprehensive Material Library
GRANTA MI of reference information:

materials information Metals, plastics, composites...

Composites Template Material Compliance

Enterprise Integration
Additive Manufacturing Template : I

Metals Template Al/ML
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Supplement in-house materials data with Ansys reference data

Ansys reference data

/

MaterialUniverse™ N
* 4,000+ engineering materials

* Technical, Economic & Environmental data
* Unique, complete & comparable dataset

& Data quality indicators )

Advanced Materials — Eco
e 18,000+ records

» Selected indicators from ecoinvent
* Includes location-specific data

ecoinvent

Restricted Substances

* Global Legislation & Directives

e 23,000+ restricted Substances inc. PFAS
e 150+ Coatings & 650+ Specifications

i 2
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GRANTA MI

Gap Filling

In-house data

.
pdf Vi
Ferl

Proprietary
materials information

. Material .
Aesthetics CUAILE] St{gphe:r
properties specifications
Detail . : .
o efj Simulation Testing and
engineering :
: models analysis
properties
i i Sustainabilit
In-service data Compliance y
data data
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Step by step...

The right data, with
the right detail, to
the right person at
the right time in the
design process
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Sustainability metrics flagged in Ul

Sustainability during Design

72 windchill e [Abstract Specificato_[v] [Search [Pl] (Quickiiks.
@ Products > Watch Recently Accessed~

FILLED_ASSEN: s

+ 4
Publish updated
preferred materials lists

CAD &
Simulation
Engineers

Trade-off technical, economic &
sustainability requirements

D)4 4

Materials
Experts

DRILL X DRILL X

Item : | Name ¢ | Quantity | Unit of Measure )
~ & DRILL DRILL 1 Each
® GBR United Kingdom
% Aircraft, long haul dedicate...  Aircraft, long haul dedicated-freight 5000 km
. . . . [ Train, electricity Train, electricity 200 km
» Access all materials directly in native CAD/PLM tools BT TSN EUROS  Trkr o0 FROS o n Analyse &
. . + & ENGINE ENGINE 1 Each
e Publish preferred materials and processes @SC AT B BbR 1 ek compare
~ ©) aluminum-380-0-diec. Aluminum, 380.0, die cast, F (AluminumA... 100 %
. o . . . . m & Metal casting Primary processing, Casting 100 % .
* Flag sustainability metrics directly in design tools £ Vectnng, conse Seconttypacssing s, 0w multiple
@ Welding, electric Joining and finishing, Welding, electric 06 m
~ @ ENG_BEARING ENG_BEARING 2 Each d e S i n S
O @ steel-1015-annealed Carbon steel, AlSI 1015, annealed 100 % g
~ €9 ENG_BLOCK_FRONT ENG_BLOCK_FRONT 1 Each
@) aluminum-380-0-diec Aluminum, 380.0, die cast, F (Aluminum A. 100 %
¥ &3 CYLINDER CYLINDER 1 Each
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jcreor 1A HoO -8B~ x|+

Model Analysis Live Simulation Annotate Manikin Tools View Framework Applications MI Materials Gateway ~ 0

A
ud ! Granta M| Materials Gateway — & X

MI Materials
Gateway Mi ¢ Favorites - 1 benchmark project v~ = Materials

MI Materials Gateway

il = & - | Q
= = e R § 5 Material = 5 ' Database £ 7 | Recycle fracti... RoHS (EU) co... Transparency Climate change (CO2-eq), ... Embodied energy, primary...  Recycle
| = e | e b 4 = i : : ; :
, Alumina (96%)(pressed and si...  MaterialUniverse  0-0 % (est.) < 2.67 - 2.95 kglkg (est) 494 - 54 6 MJ/kg (est) <y
: Aluminum, 5052, O MaterialUniverse e 7.8-8.62 kg/kg (est) By
L} FILLED_ASSEMBLY.ASM =
Aluminum, 6063, T6 MaterialUniverse A 7.67 - 8.48 kglkg (est.) O
Aluminum, 7075, T6 MaterialUniverse < 7.44 - 8.23 kglkg (est) O
__1_4 ASM_DEF CSVS Aluminum, commercial purity, ... MaterialUniverse o 7.61 - 8.42 kglkg (est.) 4
P () BASEPLATE_PRT High alloy steel, AerMet 100, .. Restricted Sub... Z 6.35 - 7.02 kalkg (est.) &
» [ HOUSING_PRT : : 7 -
Sl Structural steel, ASTM A36 Restricted Sub. 1.87 - 2.07 kalkg (est.) 18.7 - 20.7 MJ/kg (est) O
b [ HOUSING_PRT Titanium, alpha-beta alloy, Ti-... MaterialUniverse 2 15.8 - 17.4 kg'kg (est.) &
» [ J OBEARING_PRT — : T 7 o s -
> I B Titanium, alpha-beta alloy, Ti-... MaterialUniverse b4 32.3 - 35.7 kglkg (est.) [ 3]
LAt = -
[ ::I Pattern 2 of M12BOLT .PRT ’ o T N T STV [ [ P | R, n # o e | P e O, T T Y T S ~ :
b [J OSHAFT_PRT —
. ] Assigning to bodies () Show alternates | £5 (@)
Component % | Count Material S | Table % | Database S | Process % | Surfac...
- & FILLED_A%SEI‘-:‘IBLY =
+ 9 BASEPLATE_
@ Body 1 Structural steel, ASTIM A36 MaterialUniverse Restricted Substances. .. Metal roll....
v [ HOUSING_ 2
@ Body 1 5| Low alloy steel, SAE 4130, cast, ... MaterialUniverse Restricted Substances... Metal ca... AMS@-
v [ BEARING_ 2
P - 2 - =T i = % = P e ST ik e | | e " ’

Metal rolling and forging has been assigned to all instances of the selected body

T 2 [ | ® MI Materials Gateway: Assigning Rolli d forging t rt Body 1 ] .
i g‘ |_J aterials Gateway: Assigning Rolling and forging to part Body ﬁ Fealactad Geometry =



Sustainable Product Design Framework
DISPLACEMENT

System stiffness

* Link materials data (technical,
sustainability, cost) with
simulation and automation
tools to give a wholistic
understanding of a design COST

manufacturing / recycling

ECO

CO, footprint /
Embodied Energy

* Automate the process of design space analysis
* Ensure no gaps are left
e “Shift left”
* Enable a deep understanding of how
design trade-offs between performance,
cost and sustainability at an early stage DURABILITY MASS

cycles to failure Volume / density
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What parameters need to be optimized?

N

ArmHeight
CoreHeight

i&.

i &

4
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300 simulations later [ 3 hours ]

Cost

ClevisThickness

mass
FlangeThickness .'-
SafetyFactor \‘..
‘e,
s 2 evaluation
% 2ee Sl
* o
displacement
WY P, FlangeWidth
MaxMisesStress Ay ” /
"y, 4
MaxDisplacement minimize
: A—— MaxMisesStress minimize
MaxDisplacement
SafetyFactor >1.2
Cost minimize
CO2 minimize
Material __1
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A Vision for using Materials to get to Net Zero

AN

ANANE NN

Build Sustainability into Early Design

Awareness of eco impact of material decisions

Enable proactive, data-centric decisions
Optimize a product early

Analysis Tools

Advanced material selection

|dentify alternatives %

Assess Bills of Materials
Rapid what-if studies on material,

process, mass, parts

Reference Data

v 100s of materials properties
v’ Data on technical, economic and sustainability
v Supplement and gap-fill in-house data

Materials Management Framework

v One authoritative source of truth

v' Publish preferred material lists

v’ Sustainability indicators in CAD, CAE, PLM

v’ Data federation to design, simulation &
PLM

A Proactive Solution to Reduce Product Carbon Footprint from Concept
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