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Materials information across the design cycle...
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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

A"

Regulatory Non-Compliance Unsustainable Design 7
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.

@,j_ Wrong Material AW, LS R Unreliable Simulation

Inconsistent materials data leads to repeat

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

recall or high warranty cost

Duplicate Testing 5.

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.
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Dispersed Data o
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0-0 Siloed Teams

Poor visibility of data used across engineering teams with
different naming conventions.
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Vital materials IP is being lost because of poor
information management and storage



How much can these challenges cost?

MANUFACTURING
PROCUREMENT .\ &
.

TESTING / QA SIMULATIONS

We found duplicated
testing was costing
us $S200k per year

Two factories made the
same part with different
materials —

A material choice
introduced a restricted
substance, leading to a

product recall.

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

it cost us >S1m




Granta Ml — The Authoritative Source of Materials Data

W\

PRODUCT DESIGN &
DEVELOPMENT

SIMULATION

Inform decisions

e ENVIRONMENTAL &
REGULATORY

Gan prods \nsys
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INTEGRATION
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CORPORATE SYSTEMS

PLM, CAD, CAE, ERP B>
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All your material data in one place

Aesthetics

Detailed
engineering
properties

In-service data

< 2 w ©)
Material Supplier L
properties specifications MaterialUniverse
(S () L0}
Simulation Testing and M (&) = N (S ©®
models analysis JAHM curve data
Compliance [ ]
data =L

—> \NSys «—

Comprehensive Material Library

of reference information:

Metals, plastics, composites...
Restricted Substances

Proprietary
materials information

GRANTA MI

PLM Sync

Additive Manufacturing Template @

Composites Template

X =

Metals Template Al/ML

N 'ANSYS



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 MI and Granta Selector i in Ansys flagship products ' i chemicals and substances risks in Ml
Granta Selector
|
MaterialUniverse™
JAHM curve data
&S MMPDS
@ ASM Medical @ Global
& Coatings Materials Polymers
. | i Human Biological
@ Senvo N Mil- Materialst
Database Handbook-17 Global Metals
. v Specificati
gy Firehole Access materials data natively in Ansys peecar ons
Composites products with integrated Granta M| gateways ASME BPVC Sheet Steels
Composites Export key materials property data to Ansys Powder NIMS Creep
@ QED*T apzlicatioxs property Y Metallurgy & Fatiguet

T Granta Ml Enterprise only
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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
Direct import of material
models into simulation decks
with no manual entry

for design and
simulation

materials test

data from disparate
sources into one single
location

\nsys

GRANTA MI

Notify simulation engineers when material
models are out of date

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

Test data
management

i

Materials

Authorit|

Field

O:erations

PRODUCT

DEVELOPMENT

Design & CAD

Simulation

Risk & Compliance

A

At VP
INTEGRATE

Manufacturing

Granta Ml

Materials Information Management System

Version + Access

API + Scripting

</>
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:

SPDM ERP

Additive
Manufacturin
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Making the user experience as easy as possible

Based on a _—
‘single view of Pre =
the truth’ for == -
materials
e . — s
Analyze property data ENGINEERING SIMULATION

Integration with CAE

PRODUCT ENVIRONMENTAL
DESIGN & REGULATORY

Guided materials assignment in CAD/PLM

Assess product risk

N 'ANSYS



Assign materials directly in Ansys Workbench

% Unsaved Project - Workbench
File Edit Wiew Tools Units Extensions Jobs  Help
mi=AE NS Proje

¥ Filter Engineering Data Engineering Data Sources

& A3:EngineeringData X

B
1 Contents of Engineering Data E ] Source
I = e
3 @ Aluminum, 7075, T6 | @ Created by M
Aluminum, commercial purity, 5150, 1: LMD
4 % Memets 3 N Created by M
5 W Bioglass ceramic 1 IS Created by M
5 % ?)\ass. C grade (10 micron monofilament, LI B Created by M
Low alloy steel, AISI 4037, oil quenched =
7 % and tempered at 205°C —I 0 Created by M

A B
1 Property Value
2 %2 Material Field Variables ] Table
3 %4 Density 2799.8
4 T 1sotropic Elasticity E Tabular
& Ready

A: GRANTA MI:Materials Gateway
Mi
g -

Q search ~ | Results (107) v~

Filters (3)

Q

Material % ! Table % ' Database
Low alloy steel, AlSI 4135, air melted, quenched & tempered MaterialUniverse Materiz
Stainless steel, austenitic, AIS| 301, annealed . MaterialUniverse Materiz
Stainless steel, ferritic, AlSI 430, annealed MaterialUniverse Materiz
Stainless steel, martensitic, 15-5PH, H1025 MaterialUniverse Materiz
Stainless steel, martensitic, 15-6PH, H1100 MaterialUniverse Materiz
Stainless steel, semi-austenitic, PH15-TMo, TH1050 MaterialUniverse Materiz
Aluminum, 2014, T651 MaterialUniverse Materiz
Aluminum, 7075, T6 MaterialUniverse Materiz
Aluminum, 7075, T651 ® MaterialUniverse Materiz
Cobali-base-superalloy, HS 188, solution treated MaterialUniverse Materiz
Copper, 10200, hard (oxygen-free h.c. copper) MaterialUniverze Materiz
Nickel-chromium alloy, HAYNES 230, annealed MaterialUniverse Materiz
Mickel-chromium alloy, INCORNEL 718, solution treated & ag.. MaterialUniverse Materiz
Titanium, near-alpha alloy, Ti-6AI-2Sn-4Zr-2Mo, duplex ann... MaterialUniverse Materiz
Low alloy steel, 300M (low carbon), guenched & tempered MaterialUniverze Materiz
Material $ % | Parameters £ % | Database & Table &

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

Glass, C grade (10 micr...

CAE material model imported successfully

LR AT S ¥ = ST

MaterialUniverse MaterialUniverse
MaterialUniverse MaterialUniverse
MaterialUniverse MaterialUniverse

o Access

Instant access to the data when
and where needed.

* Traceability

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

Searchability

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



Assign materials directly in Ansys Electronics Desktop

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

Change notification e
Get notified when the
material data is updated.

- Q
Filter... x I oar

~ =] Electromagnetic Materials
~ [HElectromagnetic Materials
~ [[JPCE laminates
» [31. ultra-low loss (DF=0.005 §t 10GHz)
» 2. low loss (Di<0.01 at 10GHz)
» [33. mid loss (Di=0.015 at 1086Hz)
» 34 standard loss (Df=0.02 g 10GHz)
» [35. high loss (DF=0.02 at 104Hz)
~ [ Permanent magnets
» [ AINICo magnet

Material models ¢
Find the right data models
for simulation when and
where required.

+ [ Bonded molded magnet
» [ Ferrite ceramic magnet
» [ Neodymium magnet
» [ Samarium cobalt magnet
- Polymers
Elastomer -
Eposy . Igcrl a | FR408HR, Core, 1x106/...
Polymer Foam ¥
Thermal interface mat,
n . ® |mport material
~ [ Soft magneis
» [ Alloy powder core
» [ Carbon steel I View datasheet
» [ Cobalt steel
» [T Electrical steel, grain {

e ke ® /dd to Electromagnetics Fa.

T Corrite

ST et |

r v v v

aterial & % Model type ¢ |

ola | Astra MT77. Prepreg, 1035 construction, 2.5 mil Electromagnetic properties, 1...

Favorites .
Fast assignment from
favorites list.

CAE material model imported successfully

‘ ‘ Guarantee the approved

material is used every time

Shmamler Shmamlss
v:vi 2 f&su 9! mlm’u“”' ;c»
ey EL ]

%EE. .
: ﬂ;IL HHT; i
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Integration with Ansys Discovery

[\9 D Ansys DISCOVERY - Bracket_Static_Stress

= IED DESIGN N FAceTs d DisPLAY e MEASURE ‘\ REPAIR @1 PREPARE (0 SIMULATION

® a YK s . %@ Simulation Options ¥ | lea

o 5 E Symmetry L\"-)’I A/J’
W Natural Frequenc J

Materials | Structural Solid Thermal . Y

~ Scene Monitors ’ A Simulation
QuickScope @ Topology Optimization v Size Preview . Resolution Liscbanica ccess

- v v - v v

QUICK START PHYSICS RESULTS FIDELITY STupY TRANSFER

o R S Instant access to the data when and

v ¥ Physics
4 Aluminum alloy, wrotight, 6061, 16 = W h e re n e e d e d .

@1 Gravity

MATERIAL

Fidelity Adjustment Setting 1 0.002m

ALUMINUM ALLOY, WROUGH Density

ributed Force 1 200 N
Young's modulus
Al d Support 1
Poisson's ratio

7 Fixed Support 2
Shear modulus

Traceability

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

Simulation 1

e loaded from the O

Select a body, then choose a material from the recently used list in the ribbon or the full list in the HUD. : — 2 1 Body, 1 Material Assign... « A 3 . N ative c O n n e Ct i o n
Ansys Discovery enabled functionality to
allow material data search and import.

Y ANnSsySs




Assign materials directly in Creo Parametric

| g GRANTA Mi:Materials Gateway

ENGINE (Active) - Creo Parametric

A Mylist ~ Matenials

i creo’ L ¥ 8 T 3w

MI [] Favorites ~

Manikin Tools View Framework Applications

Analysis Live Simulation Annotate

@ » fitanium,alpha-beta alloy ® Q
% Table &

—— o Access

Aluminum 3003 honeycomb (0.022), L Direction [

Instant access to the data when

MaterialUniverse

Model Tree n-8-
Polyurethane rubber (unfilled)

AREASH PP (copolymer, 30% glass fiber) MaterialUniverse
and where needed.

Titanium, alpha-beta alley, Ti-64 PP (Copolymer, 30% glass fiber) MaterialUniverse
Assign to selection

Assign as new altenate

e * Traceability
Ensure the traceability and

5 Browse 3
consistency of the data used in
8 Show dhomets | & all design decisions.

% Material

=]

Component
[ BOLT_5-18
[ BOLT_5-28
- & CRANK
[ CRANKSHAFT
) FLYWHEEL
+ & FISTON

o Integrity at Design
Establish systematic
R material selection to satisfy

PP (copolymer, 30% glass fiber) has been assigned to all instances of the selected part

§a @ [ | Mivterias Gaevay: &

N 'ANSYS




Assign materials directly in

Change notification
Get notified when the
material data is updated.

indchill

ﬂ Granta MI Materials Gateway

Mi

2 Browse

Filter...

~ [= MaterialUniverse
~ [ MaterialUniverse

v Ceramics and glasses
» [0 Glass ceramics
y [ Glasses
» [ Mon-technical ceramics@)
b Technical ceramics
[ Fibers and parficulates

-

Liquids and gases

-

Assign alternate o
Instant access to the
data when and where
needed.

Magnetic materials
[ Metals and alloys
» [JFerrous
+ [ Mon-ferrous
v [ @ Aluminum
) [z (0 Bervlium
3 EChmm\n:Jm- .

3

-

4

3 Copper
v (@@ Lead

» [ Mannecinm

Confponent Y N Count

~ HH Bearing Assemily

Favorites
Fast assignment from
favorites list.

[P baseplate_m prt

(9 bearing_m.prt

f;% Branch2ComponententNoCAD
f_% filled_assembly.asm

9 housing_m.prt

Completed loading Bill of Materials

O Hybrids: composites, foams, honeycombs, natural materials

Number

0000000...
0000000...
0000000...
0000000...
0000000...

v
(5]

Version Material | Table

A3

A5

A5

A

A2 .

Guarantee the approved

material is used every time

o)

~ -
J windchill”  wewser

@ Products > Watch

Actons - | % Part - 0000000023, w3_m, A.19 (Design)

Visualization and Attributes | More Attributes

| yoseat

Visualization and Attributes.

asmo.g

Name: wa_m

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

N

= General

Assembly Component  End Item: Ne
Mode:

Source: Make Default Unit: each
Gathering Part: No Default Trace Code:  Uniraced

= Type Attributes

GRANTA_CLR_DATABASE_KEY_CAD:
GRANTA_CLR_DATABASE_KEY_PLM:
GRANTA_CLR_EXPORT_DATETIME_CAD:
GRANTA_CLR_EXPORT_DATETIME_PLM:
GRANTA_CLR_IDENTITY_GUID_CAD:
GRANTA_CLR_IDENTITY_GUID_PLM:

GRANTA_CLR_NAME_C.
GRANTA_CLR_NAME_Pi
GRANTA_CLR_VERSION_GUID_CAD:
GRANTA_CLR_VERSION_GUID_PLM:
GRANTA_DATABASE_KEY_CAD:
GRANTA_DATABASE_KEY_PLM:
GRANTA_DENSITY:
GRANTA_EXPORT_DATETIME_CAD:
GRANTA_EXPORT_DATETIME_PLM:
GRANTA_IDENTITY_GUID_CAD:
GRANTA_IDENTITY_GUID_PLM:
GRANTA_PRC_DATABASE_KEY_CAD:
GRANTA_PRC_DATABASE_KEY_PLM:
GRANTA_PRC_EXPORT_DATETIME_CAD:
GRANTA_PRC_EXPORT_DATETIME_PLM:

000 - 2.708000 Mg/
2013:04:15 UTC
2013:04:15 UTC

=z
B
<
a9
-3
g

GRANTA_PRC_IDENTITY_GUID_CAD:
GRANTA_PRC_IDENTITY_GUID_PLM:

[Ply] (QuickLinks

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

2111:05 85T

Recently Accessed -

Inwork @




n [7]: graph = value.floatFunctionalSeriesDataType.graph

n [8]: import matplotlib.pyplot as plt

Scripting Toolkit for Python

o ® Access to integrate

curves = []

for curve in serie

s Instant access to your Granta Ml gold-source of

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

curver append (3D materials information so you can integrate with in-

print(curves)

h lysi ipts without th dt
556, 1107409, 188700, 111643, 118737, 117464, 120951, 1350081, [0.0r AT51.36, 1735.01, 1733.87, 1734.72, 175558, 178615, OUSE analysis scripts withou € need 1o

1809.62, 1840.22, 1872.26, 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 ata .

x_label = '{param.name} ({param.unit.unitSymbol})’.format(pa
y_label = 'Tens 1076 (Pa)

fig = plt.figure()
ax = fig.add_subplot(111)

e Automation

Automate materials-related business processes by
exposing your Granta Ml data and workflows to
the power of python programming.

ax.set_xlabel(x_label)
ax.set_ylabel(y_label)
ax.set_title('Tensile Response (11 axis)')
for curve in curves:
ax.plot(curve[@], curve[1])

Tensile Response (11 axis)

2000 { E Q
~ .
1750 1 il K\
& 1500 { >4 (J
- /
& 1250 1

% 1000 { / §\
g /

% 7m0 /

v

s P

& %01

/
2504 2

® Consistency

|
o{ 7
00 02 04 06 0s 10 12
Strain (% strain)

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

Design, Simulation, and PLM software

X

(1]
=
=

MI Materials Gateway

Platform integration

Python Scripting Toolkit

MI Material Card Connect (PLM Sync)

Ml Enterprise Connect (PLM Sync)

File exporter

Ansys

Altair
BetaCAE

DS SIMULIA
PTC

Siemens

File Exporter

Python STK

Workbench

Electronics Desktop

Discovery

LS-DYNA (via supported pre-processor)
Minerva

optiSLang

HyperMesh

ANSA

Abaqus

Creo

Windchill

NX & Simcenter 3D

Teamcenter

CATIA V5, SolidWorks, and others

Developer tools

Granta Ml Enterprise
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Worked Example:
Sustainable Product
Design
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Sustainable Product Design — Bike Crank Worked Example

Sustainable Design Concept:
Worked Example: bike crank

Component: crank arm

: é E :I: Frad
Ftan
Function

W k
i —
S E—
{

>

Material Selection

Strength [MPa]

Stiffness [MPa]

CO, Footprint [kg]

Validation & Design Optimization

%

IR

W

Concept Assessment Optimal Design




Material selection — Reference Material

Limit material classes for
material selection

Benchmark/Reference

2% Set as Reference t% Browse

Aluminum, 7075, O

@ [ Materialuniverse

. . . Ceramics and glasses
: ~ Show/Hide Find Similar =
Datasheet view: All attributes |/_V ZIL @ Electrical components (Eco audit only)
. . . B Fibers and particulates
Metals and alloys > Non-ferrous > l-'AILlr“nan' > l-l'v'\-"o_c:ﬂt > 7000 series (Zn-alloyed) > 7075 » v 7 - Hybrids: composites, foams, honeycombs, natural materials
General information vl l..c"?p“““
Search = Deslgnaﬂan @ eramic matrix
) v Bl Metal matrix
Database: Metals plus Aluminum, 7075, O, wrought v B natural material composites
bike frame Q Condition @ 0 (Annealed) 4 :/2 Polymer matrix
B3 Foams
)  datab vev indicators (4 UNS number ® A97075 g iuoneycombs
ecoinvent database - key indicators
y @ EN name @®  ENAW-7075 (EN AW-AI Zn5,5MgCu) O et i
4 MaterialUniverse (4) EN number 0] 3.4365 v B PC8 laminates

Typical uses (i) Liquids and gases
. Al{2024)-30%5iC(p) MMC powder

. Aircraft fittings, gears and shafts, fuse parts, meter shafts and gears, missile parts, regulating valve parts, worm {2 Magnetic materials
B Al(6061)-25%SiC(p) MMC powder gears, keys, aircraft, aerospace and defense applications, bike frames, all terrain vehicle (ATV) sprockets v V| Metals and alloys
M2 Alloy steels - - v Ferrous
Included in Materials Data for Simulation ® v

B Aluminum, 7075, O v Non-ferrous

Materials Data for Simulation name ® Aluminum alloy, wrought, 7075, O v Other metals

| 4 ProcessUniverse (1) v Precious metal alloys

v [ Rare earth metals
v Refractory alloys
AIBT-91/ Zn5.1-6.1 / Mg2.1-2.9 / Cu1.2-2 / Cr0.18-0.28 (impurities: Fe<0.5, Si<0.4, Mn<0.3, Ti<0.2, Other<0.15) B Polymers: plastics, elastomers

Composition overview
Compositional summary ()

B Cubic printing

Material family @ Metal (non-ferrous)

Base malerial ® A (Aluminum) & Cancel Apply

\nsys



Material Selection - Design Requirements — Eco-Mechanical

Stage 1 Settings

S EI=

Stiffness-limited design at

min. CO, footprint
min. embodied energy (MJ/kg)

Stage Seftings X-Axis Y-Axis

(O Single or Advanced Property

Component Definition

Function and Loading:

Free Variables:
Fixed Variables:
Limiting Constraint:
Optimize:

Axis Settings
Axis Title:

@) Absolute values

@) Logarithmic

Autoscale

X
1e8-
(@ Performance Index Finder Whatis a performance index?
2
25
g5
Component Notes: E3
= 17
- o
Beams, floor joists, wing spars, levers, 3’. £
w - sa cantilevers... °
14 ®
- > 5s s
¥ I-length c5
! w - width E §
t - thickness g
Beam In bending sa - section area Q2
ss - section shape s 5
-8 1e6
Performance Index [T
section area £%
Minimize: @ =
°
length, section shape Ho.p o2
1 b4
stiffness - E fi a8
5E
embodied energy SYIDOL & 100000
Embodied energy per unit of stiffness
Relative values
Uinear
® Set 1000 3e+09 100004

1000:

0,5
Ef

Natural materials

Composites

3 8
o
* >
o L 4
fo
°
)
e
e
°
L 2 e

Metals and alloys

‘Aluminum, 7075, O

COZM X pP
EO,S

n

100

1000

10000 100000 1;6 1e'7 (9'8
CO2 footprint per unit of stiffness

Beam in bending Fixed: length, section shape Free: section area

N 'ANSYS




Design Criteria — ‘Go/'no-go’

A
Minimum Maximum Reference T
Fracture toughness |= [10 [ MPamA0S5 20 - 242 s 5 \
Toughness (G) = | [ k)/mA2 544 - 786 E '
g: A%
i
Reference & i «® - CJ
Water (fresh) [Excellent | Excellent i ° o
— 168 | Po
Water (salt) I ¥ | Acceptable 0f | e .
g | @ c o
Weak acids I >| Excellent E 8 2 ®
Strong acids I ﬂ Excellent '*3 g
— . i
Weak alkalis [ | Acceptable 2% F Metals and alloys
= C 5 el
alkz - £
Strong alkalis I 2 Limited use s g
Organic solvents I ﬂ Excellent Q-é
>
—1 o
Oxidation at 500€ [ | Unacceptable 5.
UV radiation (sunlight) [Excelent v| Excellent ok - =<
. T 22 e L
Galling resistance (adhesive wear) I ﬂ Limited use vz -
= 2= L 4
Flammability [ ~| Non-flammable £ : /
w s 4
._______________________________________________________________________________________________ @ 2
Minimum Maximum Reference %
Recycle v v
100000
Embodied energy, recycling & [ I Ml/kg 31 - 343
CO2 footprint, recycling & I I ka/kg 244 - 269
Recycle fraction in current supply = I I % 428 - 473
Downcyde v
Combust f " 10000 5 N
ombust for energy recovery Aluminum. 7075. O
, B
Heat of combustion (net) = [ [ Mi/kg
CUVHIJU&[IUH cO2 IE I I kg/kg 1000 10000 100000 3 : 1e6 3 1;7 1e8
! CO2 footprint per unit of stiffness
Landfill v Beam in bending Fixed: length, section shape Free: section area
Biodegrade x
* Fracture Toughness: 10 MPaxXm?©>

— * Durability: Water and UV (Excellent)
* Recyclable

Y 'ANns



Design Requirements — Additional Goals

* Low cost
* Light weight

Selection of material candidates for use
in simulation

: Ref. Aluminum alloy

| 1. Magnesium

7

2. Boron carbide particle reinforced. Mg

\

/

| 3. Titanium alloy

(4. Cast Iron

Price (GBP/kg)

1e6:

100000+

100004

=
=
=

- - \\ . . [} . 1
' ' \\ L] . . .... .l L ] . ‘
1 Mg-30%84C(p). QD \ o g .
. e
\\\ \ - \ ' . . "'
- i
0 “~ . | ' |
., o ' (]
e (]
‘ S 30
\ i \\\ e ~
‘Aluminum, 7075, O
Magnesium, commercial purity, ASTM 9980A .\\\

Titanium, near-alpha alloy, Ti-8Al-1Mo-1V, single annealed

. \ S

"

Cast iron, white, low alloy, EN GJN HV350 (former BS 1C)

2000 5000

Density (kg/m*3)

10000 20000

\nsys



Eco Audit

@@

.y

) [

Streamlined
assessment

GRANTA SELECTOR

with access to
relevant eco-data

Energy use & CO, footprint

1) Material
2) Manufacture

3) Transport

Energy

2 4) Use
m 2 ﬂ ,5_| 5) End of life

End of life % recovered
Recycle ~ 100

Landfill
Downcycle
Recycle
Re-manufacture
Reuse

None

Eco Audit

@ Product information (3
Name: Bike Crank Reference
Include cost analysis

() Material, manutacture and end of life @

Components

Qty. Component name Material

1 Bike Crank 1 B Awminum, 7075, 0 0,0%
Joining and finishing

Name Process Amount Unit

Powder coating (polymer) 0 mh2

@ Transport ®

Name Transport type Distance (km)

CZ-GER 14 tonne (2 axle) truck 500

0

@Use@

Product life: 1 Years

Country of use: World e

Static mode Mobile mode
] Product is part of or carried in a vehicle:

[ Product uses the following energy:
Dutput Electric to thermal

Power rating W

@ Report ®
Image: Note:

| Summary chart |
Browse...

Detailed report Clear

uel and mobility type

Information about components

Recycled content Mass (kg) Primary process Secondary process % removed End of life % recovered

Forging Fine machining 60 Recycle 100

Material, Process, Recycling...

Information about transport

Information about use

Diesel - ocean shipping

\nsys



Eco Audit — concept assessment

Energy (MJ)
60+
40r
204
uiS B
_20_
.40_
Matenal Manufacture Transport Use Disposal Eol potential
-100 % Change +100
Bike Crank Reference | 0%
M Bike Crank EN-GIN HV350 - -23 %
Bike Crank Mg-30%B4C - -24 %
Bike Crank Ti-BAl-1Mo-1V mmmm——— 162 %
Reference Indicator Cast iron Mg-30%B4C Ti-8Al-1Mo-1V
Energy ¥ ¥ "‘
Al 7075
CO2 footprint ¥ $ &
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Additional scenarios — more recycled content

Energy (MJ)

Components
30+
Qty. Component name Material Recycled content Mass (kg) Primary process Secondary process % removed End of life |% recovered
1 Bike Crank 1 B Aluminum, 7075, 0 0,0% 0,119 Forging Fine machining 60 Recycle 100
207

Recycling |

a

= D_
O
- ‘I O_
.20_
Components Material Manufacturs Transport Usa Disposal Eol potential
Qty. Component name Material Recycled content | Mass (kg) Primary process Secondary process % removed End of life % recovered
m— p -100 % Change +100
1 Bike Crank 2 B Aluminum, 7075, 0 60,0% 0,119 Forging Fine machining 60 Recycle 100 : [ [ ' ' '
Bike Crank Reference I 0%
Bike Crank Reference Recycling — 37 %
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Opt

mal design

Concept assessment

. / €02 [kg/kg]
Select design ~ 2 [ke/ke

0,8
06
o/

G E i
Kosten [€] raue Energie

[MJ/kg]
Evaluate trade-offs between

cost, weight, eco-properties, N m»

and processing \

Performance

[MPa/mn3] /

Optimal design

Benchmark materials and find optimal
design (free design parameters) for
each material candidate

Simulation setup




Worked Example: Results

* Explore what-if scenarios in <60 seconds
* Up to 25% lower environmental footprint
* 70+% mass reduction

* No reduction in safety factor

* 4000+ possible materials narrowed to 4

Apply this workflow at early design stages for any component.
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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.

Core Ansys Granta
Materials Data  Advanced Materials Data

S, . s
MATERALS e, m o
= e Ot s, -
4 P—— e 2y
) Sy,
- ~
= e " :
2 &> X ; ,¢
JAHM curve data Ter G s : RS e
MATERIALS PLM, CAD, CAE, ERP
DATABASE

DESIGN SIMULATION

Granta MDS Granta Selector Material Data

Granta Ml Pro

Granta Ml Enterprise

Material data to support Intelligent material selection An unrivalled library of
simulation analysts. using powerful analysis tools Advanced material property
Embedded into all Ansys with extensive property data ranging from: metals,
flagship products. data. polymers, aerospace,
electromagnetics and more.

Fast-start, out-of-the-box
materials information

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

management solution for
design and simulation.

Solves: Solves: Solves: Solves: Solves:

* Uncertain data accuracy * Reduce material cost/weight * Uncertain data accuracy * Wasted design iterations * Expensive duplicate material tests
*  Wasting time formatting data * Material supply disruption * Wasting time searching for data * Time wasted searching for data * Lost material assignment: CAD-CAE
* Time searching for materials data * Product recall or material failure * Lack of specialist material data * Lostin-house material data e Mitigate material non-compliance
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