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= Market Trends &
Creo Roadmap

AGENDA B Creo 10 - What's New
® Model Based Definition
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MARKET TRENDS &
CREO ROADMAP



CREO FOR INTEGRAL DESIGN, MANUFACTURING
& SIMULATION CAPABILITIES

EX ¢

DETAILED DESIGN AND VALIDATION

2D & 3D Concept Design Tools
Parts & Assembly Modeling

Automatic 2D Drawing Creation
& Update

Fully Semantic Model Based
Definition

Multi-CAD Collaboration
& Data Exchange

Assembly Management
& Performance Tools

Parametric & Freeform Surface
Design

Sheet Metal Part Design Tools

Mechanism Design

Molded/Cast Part Design Tools

Structural Framework &
Weldment Design

Photorealistic Rendering
& Animation

Direct Modeling with Creo
Flexible Modeling

Design Reuse & Automation

Volume Production & Mold
Machining Capabilities

Associative Mold & Die Design

Broad Array of Simulation
Technology for Engineers
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MARKET TRENDS CREATE OPPORTUNITIES & CHALLENGES

EVOLVING AUTOMATION SUSTAINABILITY SAAS
WORKFORCE INITIATIVES
Q)
a8 | @ e -
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- The USA will be shortby @ ,
11 million engineers by 2030, G
Germany by 185 thousand. g S st




NEW TECHNOLOGIES CAN HELP

Al DATA AGILTY COMPUTING DIGITAL/PHYSICAL
ADVANCES CONVERGENCE

®
(@
E
3

Manufacturers are investing
$524 billion in digital
transformation initiatives

IDC

i




NEW TECHNOLOGIES CAN HELP

Al DATA AGILTY COMPUTING DIGITAL/PHYSICAL
ADVANCES CONVERGENCE
.
G = =
-
, - , — . . Additive
% Al Materials S Data Sharing =¢]  Simulation § Manufacturing
%, Generative Design £  Influencer =9 | Tech Stack
J = Engineering =2 Quantum Computing ﬁﬂ Goes Physical
. - .
% Al Security S  Metaverse IT Automation ﬁw Design for
Manufacturing
Al Soft = =
< Engi?\e\gfi‘;\eg $  Blockchain Cloud
%, : - Self Integrating
%o =@
< Al Analytics Apps

Gartner. accenture ey Deloitte.




NEW TECHNOLOGIES CAN HELP - IN ENGINEERING

Al

70
@F

@f—\} Generative Design

&% Al Analytics

«

«

DATA AGILTY

(L

Data Sharing

Influencer
Engineering

1]
D)

COMPUTING
ADVANCES

Simulation

Cloud

DIGITAL/PHYSICAL
CONVERGENCE

)

Additive
Manufacturing

3y

Tech Stack
Goes Physical

3y

Design for
Manufacturing

3y



EMERGING TECHNOLOGIES ARE CHANGING DESIGN AND
MANUFACTURING

DETAILED DESIGN AND VALIDATION

Real-Time Al-Driven
Simulation Generative Design
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CONCEPTUAL DESIGN

loT-Driven AR Collaboration DeSign for Additive OPERATION
Design Manufacturing




FUTURE CAD INVESTMENT AREAS

o

bR M ‘ L
Y —
User Design with Model Based
Productivity Composites Definition

Core Functionality

Emerging Technologies

° )

\. Fa
Generative Simulation Design for

Design Driven Design Additive

This slide contains forward looking information that is subject to
change at any time at PTC’s sole discretion and without notice.
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Control Center*

Fyas!
800,

Real Time
Collaboration*

* Available only with Creo+
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CREO 10 - WHAT'S NEW
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Design for Ergonomics

Design for Electrification
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DESIGN FOR COMPOSITES .

@creor 12 Ho~-o-i8Fr |+ CREO-COMPOSITE (Active) - Creo Parametric - & x

L] u
N ew Co m poslte Des I g n le nalysis Annotate ools View Flexible Modeling Applications Composite Design ~£020-6
X Point ¥

U o A 8 N
g8 e o g L R QT VWl 9V & vx
By Paste ¥ L Coordinate System
Regenerat Edit  Layup Rosette Drop- | Curve Manual CorePly Transition Splice | Laminate Solidify | Draping | OK Cancel
. X Delete ~ | Materials Surface off v P Ply Plies  Plies | Section Plies | Simulation
. D e S I g n Operations ¥ Setup Datum ¥ Plies Utilities Analysis ¥ Close
- b AR A0AG /T
. ve: 2iElbB-2 8 FB(SAL g,
o Ply & Core creation v J- + /9]
Sequence Material Orientati
A &) composite ¥ Laminate
O P l_y T ra n S I tl O n S - Setup | R Sequence.!  XE400_36 000
v & Materials i w2 Sequence2  XEB00_36 000
. . ) XE400_36 I e Sequence.: 3 QF1000_36 0.00
D Create SO Ll d & I M L qul lt ) XEB00_36 &/PLV_A Sequence. 4 XEB00_36 90.00
&) QE1000_36 | ST Sequences  YE1200.36 000
¥ ¥E1200_36 i s Sequence§  YE1200.36 90.00
. H H () LTEB00_36 | T Sequence. 7 YE1200.36 0.00
D Sectl O n I n g Of P l_l eS ) CORE_10MM | K Sequence. 8  YE120036 90.00
24 Layup Surface 1 v Sequenced  YE1200.36 000
% ROSETTE 0 H v Py 10 Sequence.10  YE1200_36 9000
% ROSETTEO | 2R Sequence. 11 YE1200_36 45.00
Manual Ply 1
. S 4 . 8 Manual Py 2
imulation Sum:
%) Manual Py 4
8 Manual Py 5
H H H % Manual Py 6
o Advanced draping simulation & S
3 Manual Py 8

flat ply export Fumre
o Integrates with Creo Simulate.
o Export to 3rd party analysis Q’,,,,,\\//m‘

~® Manufacturing @_/J

0 Draping & Flat pattern (DXF) L,,,J
o Splicing & Darting

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

([ o8]~ | Geometry

o Template based automated

Ply books Benefits:

+ Accurately define & capture full composite structure
+ Validate and identify manufacturability issues
+ Derive digital work instructions




Design for Composites
Design for Ergonomics
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DESIGN FOR ELECTRIFICATION

Cabling tree

Cable view

Bundle view

Connectivity view

' - ; , - _ - = e : [an 0
" New Cabllng [ree & B3k B | a 2| | B B && e 2| |@: BiE-B &nd 2
I ? ‘ v+ ?‘ w ‘ - + V X|w =
\ X
O Ca b l.eS V|e\X/, Logical From  Logical To : Designation = Feat Name
. ‘) cables - Diameter 4D connedtivity -
O Bund [eS V|e\X/ v ) wasg c308:18 c304:1 - v {F conniprr CON-2
K| 08 BLACK DK BLUE v &5 CONSOLET* 5279003 - {F LIGHT.PRT Lo1
' : 2 - - [~ Wwoo2 W02 W02
O y ¥ (77 Cable/Bundle Segment id 17341 SHEATH D12 11.500000 =
COI’] N eCtIVIt V| ew i -E/' = _ {4 ENTRY<CONN1.PRT> ENTRY
) » (7 Cable/Bundle Segment id 18441 i“;f] ENTRY<LIGHT PRT> ENTRY
4% Cable Location id 11588 1 ; i '
. 4 Cable Location id 11590 T .W583 2 BT
" Simple search and 7 e o2 2 e - T
A . - =
+ ' cable/Bundle Segment id 375 - r'?./l Cable/Bundle Segment id 17650 L ‘\LVOOS w003 Woos
. . . I - | cable Location id 9276 {4 ENTRY<CONNTPRT> ENTRY
dedicated cabling queries o o heii el
' .~ Cable Location id 5276 4 Cable Location id 5696 v woos e T
TR g:t?o e 2042 > r'f;/l Cable/Bundle Segment id 5737 () ENTRY-<CONNTPRT> ENTRY
ﬂ il 1 v ~ wsaa 2120000 {4 ENTRY<MODULE PRT> ENTRY
' . ¥ (7 Cable/Bundle Segment id 17346 LI ! Note 1
= Dedicated filters and s alvocton 14 K2 os o e 212000 G
" A0 . [ -
. 4 Cable Location id 11588 » r'f.’l Cable/Bundle Segment id 17655 Nate 2
CO lu r r] nS fo r eac h Vl ew o cable Location id 11590 b (7 cable/Bundle Segment id 5770 + {F conmzprr T
. & Cable Location id 356 - II_!' W586 2120000 + {F connzprT CON-3
w (77 Cable/Bundle Segment id 388 Eﬂ‘ 08 ORANGE BLACK 212 L ﬁ(:_a) C001:C001 C001:C001 C001:C001
# Cable Location id 355 v 2 e _bl . dl_ s o {4 ENTRY <CONNZ.PRT> ENTRY
& Cable Location id 9276 ‘T_E/I EE. QU3 ERT I : {4 ENTRY<CONN3.PRT> ENTRY
ik ”_n wart T 2043 >“ (7 Cable/Bundle Segment id 6113 s r{:_a) C001:C002 C001:C002 C001:C002
K| 08 BLACK DK_BLUE v [ Wsa7 2.120000 {2 ENTRY<CONN2PRT> ENTRY
- r':rf“ Cable/Bundle Segment id 17351 Eﬂf 08_BLACK_DK_BLUE 2.120000 [;_:j ENTRY<CONN3.PRT> ENTRY
4 Cable Location id 114 » r-?-'/" Cable/Bundle Segment id 17638 - ﬁ;’) C001:C003 C001:C003 C001:C003
" J P
& Cable Location id 11588 )] ) () ENTRY<CONNZPRT> ENTRY
: . » (7 Cable/Bundle Segment id 6161 Fr
4 Cable Location id 11590 - '= [_,._:] ENTRY<CONN3.PRT> ENTRY
Benefits:
'

+ Better visibility into harness structure
 Easier discoverability of harness elements
 Easier investigation and validation of the harness

| ,




DESIGN FOR ELECTRIFICATION W creo

jcreor 1P O - T v SEAT_CUPRA (Active) - Creo Parametric 10.0 - ® X

Split/Merge Harness

= Split Harness S

o Split an existing harness into two
separate parts

o0 Dependent or Independent
options
o Automatic restructuring of

referenced components,
cabling data and skeletons.

= Merge harness

0 merge two harnesses into a
single harness par

Split Harness s

Benefits:

+ Enables collaborative harness design workflows.

+ Allows reuse of harness sub-systems
- Merge back split harnesses into a single piece for flattening.
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DESIGN FOR ELECTRIFICATION

ECAD Paste masks ECAD Hole parameters
= |mport Paste Mask (Stencil) top/bottom = Set ECAD parameters when creating holes in
layers as ECAD Context Data. ECAD environment

® Parameters and defaults are now
customizable using ECAD dedicated chart
ecad.hol file.

Properties
Name HOLE_2
Type Top Layer Bottom Layer Include Parameters
Pin Pads Name Value
Via Pads HOLE_TYPE SIMPLE_FLA
Routes DRILL_DIAMETER 3.30
Planes ECAD_PLATING_STYLE NPTH
Conductive Figures ECAD_HOLE_OWNER ~ MCAD
:HII(;cre:'n ) s e u ECAD_HOLE_TYPE MTG
older Mas| -
ECAD_ASSOCIATED_PAS HeL\Hy
Paste Mask 113 | "BOARD u
BOARD
PANEL

NOREFDES




INTRODUCING CREO 10

Design for Composites

Design for Electrification

Productlwty and U
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DESIGN FOR ERGONOMICS

Manikin
= Usability enhancements R
0 Placement connections in tree -
. Manikin UEELEE L) @‘
o Manage multiple snapshots . KIDM10_US_50 OO0 O
. . ‘ M_NASA_50 O 0o 0O
o Dimension control when > MNiss L0 O F O

| Show all envelopesr i \

manipulating manikin |

Hide all envelopes

- oK || Concel |
= Easily measure angle
between 2 joint segments PR
— E napshots
: Manikin: | Select | v B M_CUsTOM
" Support multiple reach i B

v ) Manikin Constraints

Hame: [MANIKIN_OON ‘ & Pelvis (Sacrum) Fix
envelopes per hand S
% [ sitting §) Right Forefoot Fix
B S Place on: | ASM_TOP:F2DATUMPLANE) | [ 24| e B mumm‘ T
Control oriengation during. s 01 Eteplcament corecton S e —
- h - > Facing: | ASM._ RIGHTF1(DATUMPLANE)7"‘ 72 > > RghtAm
reach operati i Al is
— R

Benefits:

* Understand angles between joints

+ Easier data management of manikin library
» Accurately control manikin position




DESIGN FOR ERGONOMICS & creo

HJcreor 1B HOo~x-22ME~ 41|~

Visual Field feature

X1 Analysis G User-Defined Analysis [ 3 Mass Properties ~ yy j (] Geometry Report v B Mesh Surface -d‘_l; G sensitivity Analysis @ ] j o <:|
U Saved Analy: EH Excel Analy: 2 Short Edg & Draft B Dihedral Angle | ““ @ Feasibility/Optimization il S ——
Measure i
{// Performance Monitor | 5 Toolkit-Based 1 External Analysis | £ Thickness 5 o &
. .
® Perform a reflection analysis = :
y B
b l k' t fl- t' W EH@ENB(BSH ),
y looking at a reflective s
. Fea
Ob e( t £ CAR-9039.ASM
' » Quilts (1)

= Resulting surface cone
represents the visual field .
reflecting of the selected
object (like a mirror).

®m Control over reflective
object orientation

@ O

Benefits:

+ Understand the visual field cone by looking at a reflective object.
+ Better insight into resulting field of view

* Analyze model to conform to visibility standards
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." creor

PRODUCTIVITY & USABILITY

Model tree Restructure Canfirmation x Duilth-u-dy Evolution Tree & = X
J—. A CRIGI 1 Confirm Restructure operation? EE EE m | L_: [’é ifé. ﬁd
® |mproved reorder and > J INTAKETHROTTLE_ | 7 x|~ +
v g DTHRDTTLE_DlSK_F [ In the future, do not show this message
restructure workflows [7 & SIDE
[F B_TOF . 0K || Cancel | () PRTODO1.PRT
: , 7 A FRONT v () Bodies [2)
= Quilt/body Evolution tree 1. A ORGH v dew
J_, ACSI @ Extrude 1
@ Drag &drop b (3 THROTTLE_ROD_.PRT ¥ Round 1
O Support for columns and search b [} THROTTLE_DISK_.PRT 32:“":21
. ) amfer
0 Tree settings stored in .ui B £ Hole 2
¥ & THROTTLE_SUB2.ASM % :T‘:ﬂ 1
. L { L 0 erge
" |mproved tree display I ASM_RicHT L tooy?
[ ASM_T [ ] THROTTLE_PIPE_END_.PRT £ Boy 3
ol |
- asmE |L# THROTTLE_SUB2.ASM
» | THROTTLE_PIPE_END_.PRT
» [ THROTTLE_PIPE_END_.PRT
» [ THROTTLE_BUSHING_.PRT
» (7 THROTTLE_BUSHING_.PRT
b [ THROTTLE_BLAMK_.PRT

Benefits:
« Remove confusion between restructure and reorder

* More productive usage of the Quilt/Body Evolution Tree
* Increased design productivity and unified workflow

| e
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PRODUCTIVITY & USABILITY

Troubleshooter x

File View Info

RILL {(4.000) ¥ 5.900 -{20) HOLES

Modeling
m Sketcher Project/Offset

0 Project/offset as construction

CURVE_ID_47
¥ Boundary chains

v ®losed loop chain

© Tolim,

The chain regeneration failed.
Too many possible closed loop chains could be

geometry [ 23| Pattern 6 of CHAMFER
, < CHAMFER [1, 1, 1]
Improved trouble-shooting ® o L1
) " . CHAMFER [3, 1, 1]
All-curves-in-feature” option $ cramreRD, 2,1
. 3 CHAMFER [2, 2, 1]
Trajectory-based features 3 comeny 12
i o . <3 CHAMFER [2: 1:21
Properties ) CHAMFER 3, 1, 2]
= Standard parameters and Jieiee
hole note for simple holes N arer
P Neme [HOLE 11 {i =t
Add parameters R 3 CHAMFER [3, 1, 3]
= Pattern Darameters 3 g 5
. . . <3 CHAMFER [3, 2, 3]
O MOI’e FI.eX|ble DlmehSIon Pattern Name Value <3 CHAMFER [1, 1, 4]
for Pattern-of-Pattern HOLE_TYPE SIMPLE_FLAT B
. DRILL_DEPTH 5.90 1 CHAMFER 1, 2, 4]
0 Reference pattern index DRILL DIAMETER | 4.00 S CHAMFER 2 2,4
= <3 CHAMFER [3, 2, 4]
o Pattern member parameter
Benefits:

+ Aligned documentation process for standard and simple hole types
* Increased usability & productivity in sketching
+ Allows parameter callout of active pattern instance count




Multibody

= Combined Split/Trim Body
Feature
o Toggle between “Split" & “Trim"
o Dedicated feature naming

0 Legacy feature will be updated
upon Edit-Definition

= Boolean propagation

Boolean—Subtrapt with
o Control of appearance color propagation

propagation
o Control of reference updating

.......

Boolean-Subtract with
Annotation reference
propagation

G'perati'on

& | &
Split Trim

Operation

N
Split Trim

Benefits:

« Easy access to a single tool to split and trim bodies

+ Unified workflows to Trim a body by object or by volumes
» Transparent feature naming in model tree




PRODUCTIVITY & USABILITY

Surfacing

= Warp enhancement

o Stretch model geometry to
defined references

o Specify a target curve for the
spine tool

" Freestyle

o Rotational Symmetry
o Lock mesh elements

= Style
o Smooth normal connection
o Box selection for control points

SINK_02.PRT (Active) - Creo Parametric - & X

Flexible Modeling Applications

3 B Copy 3 User-Defined Feature | ) Boolean Operations 7 7 Ais A j slo Revolve fil Hole & Draft » | 3% ‘ N Mirror 3] Extend 3% Project [ Remove 7 / I Fin Eail
9= [ paste v | Fs Copy Geometry (5 Split/Trim Body Point & Sweep v Y Round v ] Shell T SlTim 7| Offset [ Thicken (IR Split U Astyle
Regenerate - Plane Sketch | Extrude attern oundary ‘omponent
X Delete ~ | [BA Shrinkwrap () New Body L Coordinate System # SweptBlend | 3 Chamfer v £/ Rib v v (I Mege Alintersect 0 Solidify [ Unify Surfaces | glend [} Freestyle | Interface
Operations ¥ Get Data ~ Body ¥ Datum ¥ Shapes ~ Engineering ¥ Editing ~ Surfaces ¥ Model Intent

EREE Yl

- = .8 (B 2] 3T Y
o EEE 0 W@ E g
T(‘ x|v +
(3 SINK_02.PRT
» [ Design items

7 RIGHT

7 Top

7 FRONT

. PRT_CSYs_DEF

7 oM
o pTM2
TR
» & Sweep1
(3 style 1

» [ style2
» [ Filt

/A3
[ style 3

Benefits:

« Control model deformation through an independent curve
+ Easier selection of points to manipulate the surface
+ Prevent unintended editing of control mesh
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SIMULATION DRIVEN DESIGN W creo

M@ereo NS Ho~- -85~ @&~

C S i l t i L i e v [QNEOCRNENN e wenkn oo view
reo I m u a Io n Ive + & 7l 0“- | & sk §Cylmdrﬁ(a| H__ H) L—E Ul H_e
5 l-\ldd Simulate | Scope Contact | Fixed Displacement e ::" Force Moment Pressure Gravity Centrifugal i Ll:’m:;.
L] L] imulation ¥ ¥ lanar cceleration
® Contact Simulation e | s
T
24| B B,

0 Bonded, free and no separation |+
are possible options 8 e
v [[X Constraints

o By default, all objects are e
bonded. i X

o Improved contact detection
(also available in Creo Ansys
Simulation)

el BHB WEB|(Sk 8,

= Expanded Result options

[EJ CONTACT.ASM

o Complete Vector Results for - it
fluid Pt S P

J ASM_DEF_CS¥s

o Structural results [ i el
;; !,J N (1) xsecooo1

‘ K >
‘E{ @ [] | ®Thesimulation study “Structurel® is complete. ‘ H I 1Ed Geometry v‘

Benefits:
* More accurate solutions when contact is important

+ Can now define with touching surfaces are free
+ Contact stresses can how be reported




‘Newextension | SIMULATION DRIVEN DESIGN & creo

Ansys Simulation Advanced

® Non-Linear Contact

o New contact types - Frictional,
frictionless and rough

O Preview Simulation for all
contact options

= Non-linear Materials
o Bi-linear plasticity
o Neo-Hookean hyperelasticity
0 Linear orthotropic elasticity

= Combined physics of
Thermal and Structural
o Thermal expansion use case

Benefits:

+ Powerful and robust contact options
* Expands amount of use cases

* More realistic and accurate results




SIMULATION DRIVEN DESIGN

=

’ creo’

Creo Flow Analysis

" |mproved indicator for streamline display
o Arrow
o Sphere
o Control parameters for each

= |mproved animation effect
o Single streamline animation

= Post processor settings saved with project
o Simulation scene

Creo Simulate

= Support for multibody

0 Interfaces between bodies

Different materials per bodies

Bodies as reference for heat loads

Part-type mesh controls for separate bodies
Measures reference bodies

JIBd - o-R5-nlv MB_SIMULATE (Active) - Creo Parametric 10.0

O o o o




GENERATIVE DESIGN

Expansion

= Rotational Symmetry

o Apply constraints for rotational
symmetry

0 Specify axis and number of
instances

B Point mass & remote loads

= Measure between regular
geometry and hybrid body

[bcreor 18 HoO~ o

File Generative Design

1
He 9 O
Study | Starting Preserve d Excluded
v | Geometry Geometry Geometry
Setup Design Spaces
o -
vei B

~ [ Structure_Study_1
v 5 Design Spaces
» (B starting Geometry

&5 ROTATIONAL_SYMMETRY_GTO.PRT (Active) - Creo Parametric

Model Analysis Annotate Tools View Flexible Modeling Applications AP =2
= N | »9 o= T LA
— = = = q 1=
57 N[ @ # 3 2D | k= ] <) 43 g |
Add Load Constraints Loads Contact Mass Add Design Study Optimize | Troubleshooter Run Initial Send to Generative Close
Case - - Criteria Settings Simulation Cloud Design Options
Physics Design Criteria Optimize Validate Result Options Close

Study is fully defined

Q@A IOARED 7% > 3D DR

, 74 Rotational_Symmetry
Lz CAST_IRON_GRAY
8-

X 3.445in (109087)

O Ssetup Design Criteria
Reference Options
GENERATIVE_HYBRIDBACK_ARM_GEN
SurfF11(REVOLVE_2_ SYWHEELS_BRAC ] Use as Plane

Design Goals [

Maximize stiffness

& Limitvolume: [50

€ AllReferences @ Design Constraints

Distance 259.684

- AR
Ares  483.096 mm e 10|02
Dr Symmetry planes: ®Select tems
Symmetry axis: ® Click here to add tem
Instances 4

3ty Add Constraints  ~
Materials [y

& Add Materials

» () Preserved Geometry
(') Excluded Geometry
v 4 Structuret
» [[A Constraints
» [ Loads
~ %3 Rotational Symmetry
» ) Material Assignments
Additional Information

vimi EH|H 0B ,
7 -+

(1 ROTATIONAL_SYMMETRY_GTO.PRT
» [ Design items

L7 RIGHT

7 ToP

L7 FRONT

) PRT_CSYS_DEF

» 33 Pattern 1 of Extrude 6

» 13 Pattern 2 of Round 3

» 33 Pattern 3 of Round 4
£ Copy 1

» ¥ Extrude 3

» B Extrude 4

» clo Revolve 1

)l Hole 1
) Body Merge 1
3 Chamfer 1

¥ Round 5
% Chamfer2

o] @ [] |* Coordinate Systems will be displayed. - CeneTC AR v

Benefits:

* Ensure optimized geometry is radially balanced
* Increased control of geometry that is output from generative design optimizations
+ Improve usability to help users perform calculations for fit and function use cases
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ADDITIVE MANUFACTURING W creo

Hcreor B HoO - -2 T~ x|~ SIMPLEMODEL_AUXETICS (Active) - Creo Parametric 10.0 - & X
L]
Bea m lattlces Model Live Simulation Annotate Tools View Flexible Modeling Applications
5i i3 Copy .} User-Defined Feature | ) Boolean Operations U J Axis f\, :’ Sl Revolve {1l Hole £ Draft = | (oo | T wirror 3] Extend % Project | Remove ,-Cr [ Fin @
Ll [ Paste = | I4f; Copy Geometry (@5 Split/Trim Body X% Paint ~ = Sweep ¥ Y Round ~  m] Shell A Tim 7| Offset [ Thicken [JB) Split ~ (2 Style
Regenerate Plane Sketch | Extrude Patterm oundary Component
- X Deletz + | [B Shrinkwrap [ New Body . Coordinate System 4" Swept Blend | 3 Chamfer » {5/ Rib + »  (IMerge B intersect O Solidify [y Unify Surfaces | plend [l Freestyle | Interface
. | h ree n e\x/ Ce llS Operations ~ Get Data = Body ~ Datum * Shapes ~ Engineering ~ Editing ~ Surfaces ¥ Model Intent ~
8o 2 Toroidal Bend . i
> 404897 %GR 0.
# Ei[@9 B ~@ i
. e 3 ¥ Cosmetic Sketch
0 Rhombic dodecahedron 1 I H Cometic s
[ SIMPLEMODEL_AUXETICS.PRT Cosmetic Groove
Rh . . h . » T Design items [@)] Designated Area
LT RIGHT =
o ombic with diamond 3 ® scon
£ FRONT A Lﬂm(h

- PRT_CS¥s_DEF

o elongated dodecahedron [

- cso

¥ Round 1

+ B Simulation Studies

= Support for Auxetic cells

o lattices with negative Poisson
ratios

BHE 2 X

|@ @ [] | * SIMPLEMODEL AUXETICS has been saved. 1A '

Benefits:

+ Creation of medical devices approved cell types within the Creo environment
 Easily create high energy absorption and fracture resistance metamaterials
+ Eliminate need to switch to specialist software to support such lattice types




ADDITIVE MANUFACTURING

Formula driven lattices

Support of simulation-driven
variability on FDL lattices

o Allow the thickness of FDL
lattice to be controlled by result

of simulation.

IW/P cell (I-graph and
wrapped package)

o Creation of lattices with highest

structural efficiency

Cell Type Cell Fill

Function

Gyroid
Gyroid
Primitive
Diarmond
WP

£ [ 200U

wall thickness = 1.00

@creoc M =+

“ Home
% iJ‘ ‘% / 3 Copy

X Close
Open Openfrom Open  Edit

Template Default [ Close All

Window Definition Query

“von_mises_stress" - von Mises Stress Animation

- 6.083
e 32
644,867
564,259

Stress ~ | von Mises

Frame 8 of 8 N
(kPa)
Deformed

.-

e 2arEE

2 i  fringe” - D itude Fringe

0.00123
0.00111
0.00098
0.00086
0.00074
0.00062
0.00049
0.00037
0.00025
0.00012

(mm)
Max Disp 1.230
Loadset:Lg

| | » Updating the display ...

Benefits:

% *“prin_stress" - Principal Stress Vectors 2

Stress ~ | All Principals |~

8.000e+02
6.000e+02
4.000e+02
2.000e+02
-6.104e-05
-2.000e+02
-4.000e+02
-6.000e+02
-8.000e+02
-8.292e+02

(kPa)
Loadset:LoadSet1 : CONN

+ Creation of variable wall thickness lattices based on simulation results
+ Extended coverage of Simulation driven lattices functionality
+ Creation of heat exchangers also optimized to withstand structural loads




SUBTRACTIVE MANUFACTURING N creo

Bereor NEFHo- -~ - x|~

L
Subtractive MFG o Tyl ﬂ —
jt‘ =) T ‘ D f\/ ﬁ (&) Mill Volume 1,7 Jl7 Re-rough Ik Face T Conventional Milling (9 Round JI7 HSM Rough &) HSMRest Finish 7 HSM 5 Axis Rest Rough & Floor 5 Axis Finish (,j 1¥] Pecking + 8% Web £ Tepping
= ] >
8= TR e () Mill Surface » I Finishing [l Volume Rough TI§ Cut Line Milling 9 Chamfer JI7 HSM Rest Rough £ Auto Deburring ™ Geodesic 5 Axis Finish ¢4 Boring v & Countersink v % Custom
Regenerate Pattern | Plane Sketch | Mill Roughing = Trajectory ; Standard
- X~ - e Window 57 Drill Group &y Rest Finish (% Profile Milling  {J) Engraving £~ 2 Axis Trajectory T} HsM Finish B7 HSM 5 Axis Rough 8 Wall 5 Axis Finish r Reaming AL Face

Operate ¥ Edit Datum ¥ Manufacturing Geometry ¥ Milling ~ High Speed Milling Holemaking Cycles

= Support for barrel tools in Fi Tt

W EEE B Sk 2

HSM jimenoy

£ MFG0001.ASM
» & Quitts (5)

o Two new commands; Wall and & o
Floor Finishing oy

» Ul opotomiLLon)

" Use Mill Volume in HSM

o Supported for Rough and Rest- ; “
Roughing NC sequences

= New CL player for
synchronized NC steps .
o Display of CL data of all heads . 8
o Step-by-step toolpath display  |.... L
o Collision and gouge check |

F 1Ad Geometry

B Area Turning —

o CUTCOM for each slice Ber.‘e::its’ p— —
o Clear distance parameter * Higher productivity due to higher step over parameters

+ Higher surface quality due to low cusp and smooth transitions between cuts
* Lower dynamic disturbances due to shorter tools

j |




MODEL BASED DEFINITION
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Geometrical Product Specifications(GPS) is the international symbol language used to express
tolerances in technical drawings.

NEW

75
20

a015201 |

@003 [A] B [C]

0 0,1CZ|A B ><

- -
-
B —
i
(3
.
) P 0

SO GPSisadl i |
specification !

w
o~

1 !

I

 Used to capt
designs

Aligemeintoleranzen 1SO 2768-mK - ~02UZ01ABIC

*  basedon
]4638, |SO ] ] ( Aligemeintoleranzen ISO 22081

oo7/alelc
 Enables the uj s p
. Lineare Gréssenmasse 0,2
companies d 3D-Datensatz 21/007.001 als Nennkontur




Model-based definition (MBD), is the practice of
using 3D models within a 3D CAD software to
define individual components and product

g assemblies. £ s

human readable

Traditional Process: The 2D drawing is the
legal asset that describes/defines the
product

Before 3D CAD, 2D was the standard format and
primary engineering deliverable

* Many processes in existence today are based on
the use of a 2D drawing (i.e., inspection)

Digital Transformation: MBD creates a single
source of truth, the 3D model

« The 3D model includes all dimensions, tolerances,
GD&T, notes and other information

* Why are we sftill creating and managing a
separate asset (2D drawing) to document what's

in the model?
human and machine readable
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m Modell Analyse Live-Simulation Anmerkungen erstellen Werkzeuge Flexible Modellierung Anwendungen
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Regenerieren " Ebene Skizze | Profil o Muster Berandungsverbund Komponentenschnittstelle
v L ~ | [ Schrumpfverpackung | [T Neuer Kérper J—. Koordinatensystem i# Zug-Verbund | 1 Fase v =) Rippe » - /! -nfubren (N Schneiden (4 Verbundvolumen E] Flachen vereinigen [ Freistil
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Konstruktionselemente

> (Q, Materialien

» () Kerper (1)

> my Anmerkungen

Ef Import-ke ID 30

7{ Berandungsverbund 1
;J Zusammenfdhren 1

:’/ Berandungsverbund 2
fj Zusammenfidhren 2

.“'/ Berandungsverbund 3
J Zusammenfihren 3

."'/ Berandungsverbund 4
‘;j Zusammenfihren 4

."'/ Berandungsverbund 5
J Zusammenfdhren 5

7{ Berandungsverbund 6
(j Zusammenfdhren 6

.“'/ Berandungsverbund 7
J Zusammenfihren 7

7{ Berandungsverbund 8
fj Zusammenfihren 8

."'/ Berandungsverbund 9
,J Zusammenfidhren 9

7{ Berandungsverbund 10
(j Zusammenfdhren 10
# profil 1

7 Berandungsverbund 11
'O Zusammenfuhren 11
ﬁ Verbundvolumen 1
l;.’j Analytische Flaeche Aendern 1

v

v _1) Schnitte
() XsEC0001

“ dr »w |+ O_ModeI_Onlyl 1_Site Map 2 Titles 3_Properties = 4 Notes 5_Dfs 7A Functional 7B_Functional 7C_Functional Standard Alle *

- . & Zu andernden Zylinder, Torus oder Kegel auswahlen, =
[];‘ @ [:] ® (CP4586-102 Regenerierung erfolgreich beendet. ﬂ i Geomelne [T




TOP FOUR USE CASES @ ptc

e Key Characteristics

Engineering
= —~
; (0 BeE e,
/] ..r 1 ‘a“" : g 1.
e dangl i
Wl

3D visual BOM
provides downsiream access
to critical PMI

Reuse of 3D models
& information across enterprise

a Production planning  freducion lanning Supply Chain .

e NC Programming




Top 3 Use Cases for MBD

Engineering

NC Programming Q

|2D drawing based “ MDbased_
’6 days H 2 days

=)

Production Planning
& Execution

Service

Quality

3D visual BOM

provides downstream access
to critical PMI

Supply Chain

2D drawing based “ MBD based
10.5 days

“4 5 hours

)|




ZEISS QUALITY EXCELLENCE CENTER
AUTOMATIC MEASUREMENT PROGRAM GENERATION

Measure

Drawing CALYPSO
KMG Program

CAD-Model

Reduce costs and time

CALYPSO automatic inspection
characteristic generation
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USE CASE - INSPECTION PLANNING WITH ZEISS

Messen MaB priffen Form und Lage CNC CAD Exiras Planner Fenster 2

Datei iten  Ansicht i i
el @ [eJdAdgH A RYT IR 98D B O KO BN 1 C

(Grundzustand: Funktion anwahlen odei

02 0= 0= | »

KMG  Priifplan | Priffme...  Messe...

I i = 3 x%

= 204 Randabstand ?

l Sicher| EI

| 0.0000 |
Y
[ 0.0000 |
X X
[ 0.0000 | 0.0000

Fur jede Sicherheitsebene (SE):
Selekticrten Taster an SE fahren

{wenn misglich In angezeigte Ecke)

und Z-POS aktivieren oder Wert eingeben

Koord.-System Basissystem

Testfahrt zu aktivierter Sicherheitsebene

OK  Ricksetzen

PRISMO

[% - g/®o|[@e]e ald - o & F va IV with PMI =
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CONTROL CHARACTERISTICS
MTU: Diesel Engine

® 160 Key characteristics to describe
emission requirements

® Business critical P e

= Highly IP protection
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PRODUCTION PLANNING AND NC PROGRAMMING

= s
EDP F-123456-0000 000 Diffusor / Diffuser SCHAEFFLER

Dokument-ID Benennung Version

s Tecnigos 31462 K5

Tolerierung 1SO 8015 Ma @ e ohne Toleranzen - Erweiterte Tolerierung Charakteristika X

7.100
195.000]
16600]
37.500
75.000
1107.000]
1356701
145.2501
#9790
19.5761
28.544]
/_iM | 19.000]
| DRV.DIM D77 94000
[ DRv.OM D78 40.000
| DRV.DIM D79 26000+0200
[ DRV_DIM D8O 171.000]
| DRV.OIM D8I [1500]
| oRv.OMDS2  [89.000]
| oRv.om sz (150000
| DRV.DIM DS (33000

" Project:
"Machine Readable Implementation’ -

® Use of PMI data for;

o Production Planning and NC Programming

o Inspection with Hexagon / Zeiss using Step | s
AP 242 Yoy Shieor e

Schaeflier today | online Uber Schaefller Schaeffler &Ich - Durchsuchen-  CONNECT Hille

prero iy

e

Wird gefoigt in 4~ 2 Aktivitatenlisten

" Training Connect i
“3D Master@SCHAEFFLER" e [
o Blogs ol = ,

o User Trainings

5
I,

X

Teilen

v

> Training & Knowledge
‘About 3D-Master
Uber 30-Master

Training documents

Latest Blog Posts QnA Obersicht

@)  30Master Knowiedgebase
@
.
1

3D-Master CAD-KeyUser Protokoll
18, Jan. 2022 13:47

Der 3D-Master zukunftig ein
wichtiges Werkzeug in den > The dynamic drawing format ..
Qualitatsprozessen

Als einer der Piotbereiche ist die Qualtat

Teil der Entwickiung und Optimierung des > The Team

30-Masters. Durch die enge

Zusammenarbel zwischen den

verschiedenen Qualitatsbereichen und dem

3D-Master Team sow. >

12. Sep. 2022 08:42
Darstellung der Standardtexte in

2D- und 3D-PDF in Arial e
Die Schiftar fr MuLaN Texte, die im 30
Master verwiende werden, vird heute auf -
Avial umgesteft Damit werden die Texte in
der selben Schritat wie die andsren Texte
in den POF Dateien dargestait
@ Ruehrschneck, Julia

5. Jull 2022 15:59

Baier, Juergen

3D-Master beim Nirnberger > Enhancement Packs
Digital Festival

Eine Kieine Abordnung unseres 3D-

Master@Schaeffler Teams ist heute und %  UseCases

me n beim Numberger Dic

Media Center




Use of 3D mCAD models instead of 2D drawings for releases
(But:) Key for Mechanics

SR

LG SRR RAY

#7282 0.2
[#lozjnle@]
[Lfng.i/u] Fully-
@ ,‘ detailed
itio N, solid _~
. with d.. gimensions . ‘~\\geom}tw
Revision \ Reduced

(2] ’ Content of topology
> N\ geometry

1588
E Rz Relcased by Non-
geometric

information Geometry

\
\
|

Geometry | Featyres

/ and bz

/ parametrics

/

Features
and Non-

Identification arametrics | Parametric
Master data p Seamedty

4 Parametri¢
Created by and feature-

A, Polynomial
e representatio

e
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Use of 3D mCAD models instead of 2D drawings for releases
Modeling Concept 1/2

»"» Function based tolerancing
» using ISO GPS symbols

» Characteristics get an ID
from the very beginning,
means already in CAD model

e e —————— —

\
\
\\
N Specific CAD-Views contain _
"™ functional elements with \\ /
characteristics relevant for a -

function

001_General_Information ~ 200_Datum_A 201 _Datum_B 202_Datum_C_Anschr 203_Datum_D | 204 Datum_E | 205 M6 206_Spigot 207 _Mainbore 208_H2_Drain [ 209_Air_Drain  210_H3_Drain |

50 Vertraulich | Bosch-Cl/PLM5-Breitling | Extracts MBD, 4 prep corporate visit RB-PTC BoscH

© Robert Bosch GmbH 2021. Alle Rechte vorbehalten, auch bzgl. jeder Verfligung, Verwertung, Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.




BOSCH SUCCESS MOVIE

Pioneering the 3D‘_,‘\\Master @Bosch Power 1ue.

—

” ptfc
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https://www.youtube.com/watch?v=YHEBg-uUpVE

S ptc —
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Accelerated > || Availability .‘ creo +
Innovation ’{_+" ¢} and Mobility

Yz )
4 6
Flexible \‘?/ Lower Total
Collaboration SaaS Dy Cost of Ownership
Better User _ Secure
Experience and Scalable

CRITICAL-BUSINESS BENEFITS

|
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ENTERPRISE APPLICATION MARKET SHIFTS TO SAAS

Global Enterprise Application Market

$B Saas vs. On-Premises
600
550
500

450
400
350
300
250
200
150

100
50

2020 2021 2022 2023 2024 2025 2026
B saas Bl Onh-Premises

Source: IDC, “Worldwide Software as a Service and Cloud Software Forecast, 2022-2026," July 2022
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WHY CREO+?

¥ Proven
Performance of
Creo

" Cloud-Based CAD
Administration

® Real-Time Design
Collaboration
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CREO+ POWER & PROVEN PERFORMANCE creo+

= Award-Winning Creo Capabilities
o Generative, simulation, MBD, additive manufacturing, etc.

B Same Creo software, now available as SaaS
o No data translation required

= Fully upward compatible with on-premises Creo
0 Easier collaboration with colleagues and supply chain

® Benefit of latest technologies and usability
0 Plus, additional SaaS-only capabilities!
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CURRENT PROCESS FOR ON-PREM CREO & creo+

\ Floating Licenses w/ Concurrent Users

. Companies generate and manage their Creo
licenses on a local server

N5 creo = Admin's install, configure Creo which will be
" .
% creo
N creo

deployed to their users
o Perform exhaustive testing to validate the version

" |Leverage 3™ party tools to push the validated
version to their users

Note: Each update requires steps to be repeated

Challenge:

0 45% of Technical Support calls related to
licensing and installation

Customer IT
R ERRRRRRRRRRRERREEREERERRRNRERNRESNSSSSSSSEEEEEEEE—————S=



TRANSITION TO CREO+ POWERED BY ATLAS

/f \\

fogte
020
\gg&j

-~ ™
=)

B ==

-
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Customer IT

! NF creo |
NF creo
R~ .
4 % creo )
ptc atlas
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." creo+

Named User Entitlement with access to
Extensions

® Users are invited into the organization and
granted access to run Creo+

®  Users are assigned Named User License
Entitlements based on their given role and
responsibility

" Groups are created with a defined setup options,

dedicated extensions licenses and assigned
users

= Creo* would be automatically be installed on
user machines, based on group specifications

®  Updates are automatically pushed and installed
to all users

Solution:

o Through central administration and
deployment, calls to Technical Support will
be drastically reduced



COLLABORATION WITH CREO+

59

." creo+

Multi-user Collaboration in Creo

Real-time
@ updates

Creo OnShape
Collaboration Document
Service Service

\Windchill Workspace

& windchill

Users starts up a Creo Collaboration session and
bring in the required project data

Multiple other users can be invited to join the
Collaboration session and work on specific
portions of the design

Since the Collaboration service runs on Atlas, each
change is synchronized in real-time across all
users

Multiple design variations can be explored and
feedback can be captured within the project

Solution:

o Creo Collaboration brings together multiple
designers to collaborate in real-time - faster
and more efficiently in a secure connected
environment



t Select Working Erase Not | Model  System Play
Directory Displayed | Display Appearance | Trail File

Data Settings w | Utilities =

Collaboration

.
{_} Portal

Common Folders
[Z] In Session

B Desktop

=} My Documents
[ mfischer0l5

j Working Directory
‘&| Manikin Library
% Favorites

¥ Network

b Folder Tree
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Select Working Erase Not

Data
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(") Portal
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I Desktop
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“#| Favorites

Network

Folder Tree

Directory

Displayed

? B

Model  System
Display Appearance

Settings u

P

Play
Trail File

Utilities =




61

PLM COMPATIBILITY 2 windonil @ creot

= Windchill

o Compatible with Windchill 12.02 through Windchill 13
o Creo+ is tightly integrated with SaaS-delivered Windchill+

= Compatible with Local PLM/PDM
o Customer responsibility to test, manage, and validate that the third-party
system works as expected.

" For existing Windchill users, Creo+ customers should expect to move to
Windchill+.

o Creo+ and Windchill+ are simply better together
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FUTURE OF CREO+ ." creo+

& Creo+ Product (o Configuration [Ea] Creo+ o+ Customization « Lightweight
Launch 0@" Management Streaming *s Management |=| PDM

Centralized administration, Manage companies’ Stream Creo+ on any Manage customized Atlas-based product

automated deployment, configurations for Creo+ machine through a applications data management

and real-time collaboration supported browser. designed for Creo+

@ Expanded 7, Enhanced m Government
Y+ Innovation w Telemetry Certification
Deliver quarterly Aggregated view of Certification for
updates of Creo+ diagnostic data, controlled cloud
enhancements performance and environments.

license usage.

Future features will be continuously improved based on current usage/ customer feedback

Future looking information. Subject to change without notice.



FUTURE CAD INVESTMENT AREAS

o

bR M ‘ L
Y —
User Design with Model Based
Productivity Composites Definition

Core Functionality

Emerging Technologies

° )

\. Fa
Generative Simulation Design for

Design Driven Design Additive

This slide contains forward looking information that is subject to
change at any time at PTC’s sole discretion and without notice.
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=

’ creo’ +

-
(O,

Control Center*

Fyas!
800,

Real Time
Collaboration*

* Available only with Creo+
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THANK YOU

wWWww.ptc.com/creo
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https://www.ptc.com/
https://facebook.com/ptc.inc
https://twitter.com/ptc
https://www.linkedin.com/company/ptc/
https://youtube.com/ptc
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