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DESIGN FOR ADDITIVE MANUFACTURING e @ ptc

m O Ho -2 3~ x|~
Annotate Tools View

CALIPER_HANGER_PARABOLIC_2 (Active) - Creo Parametric 4.0

Flexible Modeling Applications

of manufacturing
operations worldwide
will be using 3D-printed

tools, jigs and fixtures
made in-house or by a
service bureau to
produce finished goods
by 2020

- Gartner

BT Vooo | Anaiss

Lj User-Defined Feature U /' Axis

4 Paste » | I3 Copy Geometry
Regenerate
-~ X Delete ~ @Shrinkwrap

Operations ¥ ‘ Get Data ~

x :
x X Point «

Plane

:—X* Coordinate System

Datum ~

/\/ j sio Revolve
o \ﬁ Sweep ¥
/# Swept Blend

Shapes ¥

‘il Hole

“v Round ~ m | Shell

‘ Engineering ¥

& Draft v

< Chamfer v = Rib

Pattern
-

~ﬂ DI Mirror 3] Ex
= [ Thicken

Al Intersect £ Solidify

:7\/7/ 1 Fi

[ Style
Bound
Blend [ Freestyle

‘ Surfaces ¥

§ﬂ Model Tree l -f‘i, Folder Br... I "% | Favorites

Model Tree T& - @ > g
7 A4 P
7 AS
/ As

¥ protrusion id 146

¥ Protrusion id 183

¥ cutid 234

¥ cutid330

¥ cutidaz7

¥ cutid 470
il Hole id 506
fi{l Hole id 526
i/l Hole id 546
il Hole id 566

Y. YV YV XY

“¥ Round id 605
¥ Round id 697
¥ Round id 846
v Round id 863

“¥ Round id 2023
v Round id 2088
» ¥ cutid 2127
“¥ Round id 2198
¥ Round id 2233
7B
7 A
%> PNT4
& Lattice 3
= Insert Here
] "Lattice 2
] "Lattice 1
v ([ sections
@A
Ds
@ c
() xsecooo1
(2) xsecooo2
() XsEC0003 -

EREY FEE)

Insert Mode

[E a El ‘ ® Feature redefined successfully.
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WHAT IS DRIVING ADOPTIONZ?

Adoption
Drivers for
Additive
Manufacturing

Cost Savings: Manufacturing + Supply Chain

Materials: Metals and Engr. Polymers
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DESIGN

ﬁ stratasys

3DP CHECK
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3D SYSTEMS
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materialise

innovators you can count on
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DESIGN FOR ADDITIVE MANUFACTURING e

Additive Mtg Extension

Create: Build 2.5D and 3D
parametric lattices

= ARCRAFT_BRACKET 4 (Adtive) - Creo Parametric 4.0 = ;J
Model Analysis Annolate Tools View Flexible Modeling Applications Common ~0

Analyze: Quickly perform FEA [z s- g gi= — n @ame om see e s s g ae g

- 14, Copy Geometry I Point ~ —  {Seeep v ¥Round » ) Shell 3 Sy
Satruc Patters Ecundery Componert

o o q . K s Skesch  Extrode _ X o 2 t
- X ~  [B2 Shrinkwrap -« Coordinate System {# SweptBlend | ) Chamfer ~ £/ Rib ~ - & 5 : Blend [O Freestyle Inedace
USII Ig reo SdOIMuidtion R cats s o Rk - et
= = =

::::: T;s :] ;j- ‘m A3 »r3 35 2EE
Optimize: Refine latfice e
structures to meet your goals | :=..

= §§ [  * ARCRAFT BRACKET S completed with 1 festurefz) o * 5 - Geometry




DESIGN FOR ADDITIVE MANUFACTURING e

S ptc

Additive Mtg Extension

Print Tray Assemblies:
« Store, Track, Manage

« Component orientation
and nesting

 Printability checking

* Printer connectivity

- . —

tstratasys

ZI\

3D SYSTEMS

el

.
materialise

innovators you can count on

EOQUOE

v v
UEORRURE®
EiB

=
h Model Analysic  Annotate Manikin  Tools  View Framework  Applications 0S-0
) = = = A Create £ Ais A - = ‘ = Evploded View > ) s :
:.;b 3 User-Defined Fe: !‘j A Create @ I Az A 7 Hole = 52 Zeplodad View ’ 43 37 _;!r‘ E () Paameters :EB ooﬂ
e - " Zecmerr; ” ezt 2% Point ~ 4 zarn = Toggle St - — 5, Suitch Dimensions
agmeate Easemble Dreg Flane Sket: 5 sem Section Appesrances _ Display Pepectve | Component Publish  Femily Bll of
- X 3 Shrinkwrap v firree Component  Component H* Coorfinate System Revol - J'EdPostion  Sniev ew Ieteface  Geomemy Table d= Refssions tsterals
Operations Data Component Datum ~ Surf; odifves: del Display Model Intent ~ Investigat
A8 H« -2 3
Model Tree - | = ~
T DTl <! 220 3% -
ModelTree T} ~ =
|
S ormLAsM
> :! NG
£ sanx.
a
o
o
»3
=)
o
a
» 4

[5= g8 [ | e modetscene s trom Creo Parsmetnc 20 or camer snd s o longer supportec




DESIGN FOR ADDITIVE MANUFACTURING e @ ptc

Topology Optimization Powered by

» Fully-infegrated into Creo

. DEHoo-~-ao-2PF - =+ ARMTOPOLOGY (Active) - Creo Parametric Version P-50-48 - & x

® C re O -I-e p O rO m e‘l‘rl C W Analysis Annotate Tools View Flexible Modeling Applications ~0P©-0
& Cop y ef = G2 Mo f?””‘ & Project ill

geometry NOT tessellated o o Ao &

surfaces

» Use structural, modal and
thermal analysis

» Drive optimization against
multiple objectives
simultaneously




DESIGN FOR ADDITIVE MANUFACTURING e

Support Generation

« Semi-automatic support

generation for metal based on
printer parameters

Powered by matr

el |

erialise

| OEHo - o-ED-=|v A" - = x
Tray ~0C-0
= g | 3 patt | = ) — —
A | A= C =
‘- | 5= ’ ']j P L ot 5 | W& = gj ol ]
Printer | Regenerate ereoic Assemble Arrange Model ¢ . Note = Measure Printability  Global ste | Preview 3D
v - tv onTray~ [7] Global Scale v | Appearance| Appear @ surfaceFinish = - v Validation ™ Interference  Fui Printing
Printers Operations ~ Appearance Note Analysis ¥ Finish
8o Model Tree ‘ 2 Folder Browser ‘ % Favorites B =
g il 3 EERrEECE =
Model Tree T-E- &
v x| v &
&8 TRAY0001.ASM [}

( DAIR_FILTER_COVER.PRT
(3 OMSBR-27.PRT
() 0COMPLIANT_OPTIMIZED0O2.PRT

2. ® Automatic regeneration of the parts has been completed.
e

Models on Tray
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PRODUCTIVITY IMPROVEMENTS ¢

Sketch Improvements

TR G

v

Windows

n x

~00

Solid Welds

Model Analysis Annotate Manikin Tools View|
T 7 Pan
H 0 lk®? X
© show > | Zoom Out
Leyes Scenes Appesrances  Refit Zoomto Zoom Saved
s «|  ~ v Sel In L PanZoom  Orientations~
Visibilty Appearence ~ Orientation ™
B Modei Troe [ 5 | 3 1F.
ModeiTree | + |
x >RV *
O worrL el 2
(3 5OLLS-50<80L1> PRI

(@ bour s.50<50L1> pa1
» [ CARBURKTOR 25M4
@ cowrmr
(# BOLT 415 <50LTy PAT
() BOLT 4.18.<8OLT> PRT
» [ aurcHasm
¥ [E] GEARBOX_CHUCKASM
@ GeaEe
() OPRIMARY_GEAR_SHAFT
(F DREDUCTION GEAR_SHX
(G GEARBOX_FRONTIRT
P FINAL_GEAR_SHAFT.PRI
¥ | BORXLCHUCKASM
@ cfucert
5 CHUCK COLLAR PRT
(@ STD_SIT_12MM-< STD.
D BOLIS-18<BOLI> PRT
(3 LOUI_5.18<50LI> PRI
) BOLIS-218<BOLI> PRY
1 BOLIS-18<BOLT> PRY
(3 ENGINE COVERPRI
€ 5OLT 412<80LT AT
(i EOLT 412¢80LT FAT
() BOLT 4-12<BOLT> PAT
» [ FUEL TaRcASM
v (B necom.asm
(L RECOTL_COVER PAT
(3 RECON_PULEVFRT
(3 RECON_GRIPRT
3 BOLT4-15480LT» PRT
(D BOLT4-15<B0LT> PRT
9 BOLT413<BOLT> PRT
» |5 HANDLE N
(3 BOLT6 36<BOLT> PRT

¥_REAR.PRT

0 o620
(@ BOLI6-20<BOLI> PRI
(3 BOLLS15<80LT> PRI
» 11 HANDLE SDLASM
(3 RaTCHEFRT =

Sketch based fediure -
enhancements

L A-T |

g i

> =

v

@

%u e @

plane.

P Extrude ()
Creste three-gmensionsl geometry by
Projecting a two-dimensional secton st
specéied distance normal o the sketching

Intelligent Mirror

g8 ] * ClckFrom Maceiagain when finisned ditng sppeaante.

M () |5 selected Geometry

Sheetmetal Direct
Modeling
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Regenerate
v X

Operation

Ho-o-28H5- 2+

Model Manikin

/4 User-Defined Feature lx—ﬂ j Create
j

Analysis Annotate Tools View Framework Applications

@) j 7 Ais s
X% Point ¥ )

Plane
;4% Coordinate System

il Hole

13- Copy Geometry S # Extrude

Assemble

Sketch
¥ Shrinkwrap -

Drag

1l Mirror Component  Components

5 Revolve

S ¥ Get Data Component ¥ Datum ¥

=)
2o Model Tree

Model Tree

] DRILLASM
» [ ENGINE

v

v

0 ctcH

v

(9 BOLT 4-
[J FUEL_TA

vyVYybvw

(9 BOLT.6-
() BOLT.6-
(9 BOLT.6-
() BOLT.6-
(3 BOLT6

» (L) HANDLH

ASM
(1) SPARK_PLUG.PRT
() MUFFLER.PRT
(J BOLT_S-
(9 BOLT_S-
L] CARBURETOR.ASM
() COILPRT

(1 BOLT 4-
() BOLT 4-

-} GEARBOX_CHUCK.ASM
() ENGINE_COVER.PRT

() BOLT 4-
(3 BOLT_4-

A\NK.ASM
[ RECOILASM
) HANDLE_MAIN.ASM

Py Fa | D] Fai

Tk

v

if

- 3
=

+

B [

50<BOLT>,PRT
50<BOLT>.PRT h

18<BOLT> PRT
18<BOLT>.PRT
LASM

12<BOLT>.PRT
12<BOLT>.PRT
12<BOLT>.PRT

36<BOLT>.PRT
36<BOLT>,PRT
20<BOLT>.PRT
20<BOLT>,PRT

Work Faster

New Interaction paradigm
« Geometry based selection

« Mini-toolbar

« WSYIWIG customization

W

Pattern

v

Cut & Surface ¥ | Modifiers v

q ® Q 4

=] ) " 109 Exploded View
= L [P

Manage Section Appearances

Viewsy v - 22" Edit Position

Model Display ¥

Apo

-8 odﬂ
Bill of
Materials

Display Perspective
Style ¥

ﬁl’ i (] Parameters

%4 Switch Dimensions
Publish  Family |
Geometry Table d= Relations

Reference
Viewer

Component
View Interface

Model Intent ¥ Investigate ¥

B @ L)

® Axes will not be displayed.

¥ nv

Geometry v



CREO FLOW ANALYSIS EXTENSION e @ ptc

P Powered Simerics

. . TECHNOLOGY BY DESIGN
 Fully-integrated in PTC Creo
DEHo-o-Ea-ay
(] EQ Sy TO SeT' | p G I Id l lse Model Analysis Annotate Manikin Tools View Framework Applications
Je User-Defined Feature I Create / Ais 3 | Hole . = — 4 10 Exploded View - [ Parameters
© ser- # Ly
g= 2 12 18 8 v O £ Al W EP @I @ EH & B
] ~ | I4: Copy Geometry (U] x* Point v P Extrude ) B¢ Switch Dimensions
Regenerate Assemble __ Drag Plane Sketch Pattern | Manage Section Appearances , Display Perspective = Component Publish Family Billof Reference
. . - b4 te ~ | [BA Shrinkwrap - 0 Mirror Component  Components - Coordinate System oo Revolve - Viewsy v - & Edit Position  Stylev  View Interface  Geometry Table d= Relations Materials  Viewer
e Solution for the en gineer
§o ModelTree | 24 Folder G o ® FERY P R |
through analyst e n-8-
Y x [
I INVERTER_SIMERICS.ASM
> (@ CASING_PRT
.
» (@ SOCKET.PRT
« High performance solver

» (@ PANEL SOCKET_.PRT

» (@ FAN_MOUNT_PRT

» (@ CONNECTOR1_PRT

» (@ CONNECTOR2_.PRT

> (@ PANEL_FAN_PRT

» (@ SAMPLING TRANSFORMER.PRT

» (@ HEAT_SINK1.PRT

> (@ HEAT_SINK2.PRT

» () TRANSISTORS.PRT

» (@ TRANSISTOR2.PRT

» (@ TRANSISTORLPRT

» (@ TRANSISTOR4.PRT

» () CAPACITATOR_S1,PRT

» (@ CAPACITATOR 52.PRT

» (@ CAPACITATOR S3.PRT

» (@ TRANSFORMER.PRT

> (@ HEAT_SINK3.PRT

» (@ CAPACITATOR H.PRT

» (@ CHIP_S1.PRT

> (@ CHIP_L.PRT

» (@ CHIP_S2.PRT

» (@ CHIP_S3.PRT

» (@ CHIP_S4.PRT

» (@ CAPACITATOR L1.PRT

» (@ CAPACITATOR_L2.PRT

» (@ PCB.PRT

» (@ CHIP_THERMALPRT
(@ DINVERTER_SIMERICS_1_MERGE.PRT
(3 DINVERTER_SIMERICS_32_FLUID.PRT

Also in Creo 4.0 M040

s © All the objects which were not displayed have been erased.
@ O j playe Geometry




CREO MOLD MACHINING EXTENSION e @ ptc

Mold Machining Powered by Module

» Fully-integrated in PTC Creo Works

UBEHo-o r8 x|y X
Manufacturing Model Analysis Annotate Tools View Applications Inspect Mill ~00
. . .
PY h M h n n jgl B C = U 7 A f\J Hf (@) Mill Volume JTI_ I Face T Surface Milling _'Ir ) Engraving | JI¥ HSM Rough © HSM Rest Finish & ¥ Pecking ~ 3% Web £ Tapping
| I I I | B= oater | XX oint + = 5 Mill surface 7 JrRerough I} Finishing 9 Round | JI7 HSMRest Rough &y Boring v 2 Countersink v = Custom
Regenerate Pattem | Plane Sketch | Mill oughing Trajectory : Standard
v X Delete ~ - ) Coordinate System Window *7 Drill Group ~ & profile Milling I, Corner Finishing Millingv (3 Chamfer | I} HSM Finish tr Reaming A Face

'I'O O | p O 'I' ' ] S Operate~ Edit~ Datum ~ Manufacturing Geometry ~ Milling ~ High Speed Milling Holemaking Cycles v

8o Model Tree Folder Browser | | Favorites z = T |
: i A/QDO BB S e

Model Tree T-E- &
bvé x4+

* Multi-threaded for high

L7 NC_ASM_FRONT

speed calculation

J- acso
- MACH zero
» 9 DEMO_MOLD_3_5-AXIS_WRK_01.PRT
[FF MACHOL
» (@ VISE_PRT
I opot0 macror)
@ Mill Window 1 [Windgw]
@ Mill Window 2 [Wind
® Insert Here

S | Geometry
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MODEL BASED ENTERPRISE e

EODEdo o -2 &~ =~

r—rt‘

GD&T Advisor Model Analysis Annotate Tools View

1 8 e x

Show/Hide Options About | Close

Constraint State

Review | Settings | Close |

Flexible Modeling

103-9501X (Active) - Creo Parametric 4.0

Applications

Tolerance Tolerance Establish Edit Update Delete

Feature  Pattern DRF Properties All
Define ‘ Operations |

§ﬂ Model Tree | _‘-'J' Folder Browser | | Favorites | [¢3

Feature Tree

fly 103-9501X [+]

¥ = Planar Surface 1
<> Planar Datum A
.02

A
v [l Simple Hole 1
.+ Axial Datum B
02.168 +.025
| |@.03(m)A
A|B(M)

¥ <« Coplanar Group 1

o |.05]A
v 6 Elements
£ Planar Surface 2

£ Planar Surface 3 L
£ Planar Surface 4

« Planar Surface 5

« Planar Surface 6

« Planar Surface 7

¥ 5% Pattern 1
@.385 +.010/-.020
4 |2.02(M)|A|BIM)

1l}ll Simple Hole 2 -
Advisor Tree °|0|0
fily 103-9501%

@ One or more surfaces of the design model are uncons

of products from best-
IN-class manufacturers
achieve revenue, cost,
launch and quality
targets using model
based engineering

@ Design model contains external annotation elements
@ Not all part DOF are constrained
v AlBM)
@ There are simultaneous requirements

Clippf3ME 14,5-2008
ASME 14.41-2012
ALL DIMENSIONS SPECIFIED IN INCHES

FEEYEFLREE B

- Aberdeen QB .

“«ar o ﬁ:' Mbd_1 [T Default All

ﬁ D | ® Part "103-9501X not changed since last regen.
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MODEL BASED DEFINITION e

Improved Authoring

Standards support & Workflow

« ASME and ISO standard
support

AlAY 2, 3

* Infelligent GD&T T

+0.15

AN
M\

Ao 2] ETA]

L 4X (#10.15

0

@025M|A|B E'
& |Po15M|A|B
@0.08 0| A

3X @ 6+0.1
[ 9 [gos5@]Alzuv [BIxyl]|C W]

\

ASME Y 14.5-2009
ASME Y14.41-
2012

R Digital Product

“““““““ ™ Definition Data
=4 Practices
LD
9, T

ISO1101:2012
ISO 5459:2011
+ others...

mmmmmm

i 48 |
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MODEL BASED DEFINITION e @ ptc

GD&T Advisor
Streamlined workflows

Powered by “igmetri)(

DEHo- o~ F > x|~ 1100170028 (Active) - PTC Creo Parametric

Guide

Model Analysis Annotate Tools View Flexible Modeling Applications ~00

7 -, -' A = 3 A § Datum Feature Symbol A= Note [ [ 7 Plane

R w o : ) ' g W & Bl s
ARTD -+ Remove @ Datum Target 2%/ Surface Finish /s

New Active Show Dimension Geometric _ _ " Annotation  DatumTarget |
SCREEN THONE i RIGHE BACK BOTIOM Y ¥ Annotation Plane | Annotations - £1% Tolerance & Ordinate Driven Dimension g Symbol ~ Feature  Annotation Feature | & Sketch

Combination States ¥ Annotation Planes &l Manage Annotations ¥ Annotations ¥ Annotation Features v Datums ¥
U C O e 8a Model Tree - 7 -

1@ Q 2 ¥ 0,2

¥ Detail Tree
DEFAULT ALL

Validate

¥ Model Tree T-8-
(@ 1100170028.PRT 2
» & Materials

» Gl Revolve 1
¥ Extrude 1
¥ Extrude 2

# Extrude 3
A Extrude 4

¥ Extrude 5
P Extrudes
¥ Extrude 7
] Trajectory Rib 1 AN
B Extrude - [« < e Modfy, [T Defautt Al

YYVYYVYVYYY

Ee O | i

1A Geometry -

29




AUGMENTED REALITY e @ ptc

of use cases that

require human-to-
machine
Interactions will use
Immersive interfaces
by 2030

- Gartner
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CREO AR DESIGN SHARE e @ ptc

- Available on every seat vuforiar

Powered by

©®

. . W SBHo - Hy s <
L] I Xp e rl e l I ‘ e -I- I | e F ro d l ' ‘ -I- I I I Model Analysis Annotate Manikin Tools View Framework Applications
. e f UserDefined Feature | (| (1) I Creste Xy [7 1 A | e ‘1 ‘/ ‘ U & qploded View ’ ‘Qi] :1;] r‘ﬁ :] [) Paremetess .8 o"ﬁ
. = 14; Copy Geometry = ¢ i X point ~ # Brude - g 15 Switch Dimensions
e S I C O O r O Regenerats Assemble Drag Slane Sketch Pattern  Manage Section Appearar ces Display Persp sctive | Compon ent Publish  Family Bilof Reference
. v X # Shrinkwrsp v D Miror Componert  Components ).+ Cocrdinste Syztem le Revoive - Viewsy v - & LditFostion  Stylev  View Intsface Geometry Table d= Relations Materisls  Viewer
Model Intent ~ stigete ™

. Uperations ™ GetDats™ | Compe nent = Datum ~ Cut & Surface > | Moddiers v Model Dispiay ~ et~ | Investigate
F = 0
Size and Scale sacasonv:isl
Model Tree T -8 %
' v
3 s ]
» 3
[

* Improve Design Review
Effectiveness

« Enhance Sales and
Marketing Engagements

« Share IP Securely

« Control and manage
access to AR experiences




DESIGN FOR CONNECTIVITY

of global discrete
manufacturers will offer
connected products
by 2017, increasing the
need for embedded
software, systems
engineering,

and a product

iInnovation platform
- IDC

Set Name

Entry state
1

2

3

4

5

6

7

8

9

10

1

Argument

1000000
2.000000
3.000000
4.000000
5.000000
6.000000
7.000000
8.000000
9.000000
10.000000
11.000000
120000005, _$<="

e,
-

Sensor Data View and Emulation

SENSOR-STEERING SENSOR-SUSPENSION_0 SENSOR-SUSPENSION_1 SENSOR-SUSPENSION_2 SENSOR-SUSPENSION

STEERING
0.000000
-8.432000
-8.716000
-8.899000
-9.265000
-8.789000
-8.624000
-8.899000
-9.723000
-10.190000

-7.983000

DISPLACEMENT DISPLACEMENT DISPLACEMENT
0.000000 0.000000 0.000000
5.999000 6.894000 1.952000
7.260000 8.237000 1433000
6.782000 6.854000 3131000
6.955000 2 1.810000
5969000 0579000
6080000 -0.448000
5521000 g

5573000

-+,4.860000
4758000

DISPLACEMENT
0.000000
1.240000
1433000
3.904000
2.064000
0.529000
-0.753000
0.284000
-0.895000
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PHYSICAL AND DIGITAL WORLDS e ptc

ital Prototype

IS Ho- g @iy BOBGAT_S185 (Active) - PTG Greo Parametric 3.0

File~ Model | Analysis Annotate Render Manikin Tools View Applications Framework

9 FRAME_DESIGN_SKELF
» [£6726292 ASM
» [EISTALGATEASM
» [1/COOUING_FaN ASM
6725314 ASM
D5716042 ASH
6715895 ASM
D16801241 ASM
106804241 ASM
H26717423 ASM
EI267172626717262_GEN> AS
196807414 ASM
76807414 ASM
6717970 ASM
16729658 ASM
D 6726403 RADIATOR ASM
6725315 ASM
6710844 ASM
D 6727652 ASM
16725165 ASM
LIET5ITIASM
16725262 A5
6726250 ASM
) 6726154 ASM
6726198 ASM
6726154 ASM
727681 ASM
6718171 ASM
6727683 ASM
16705793 ASM
116705799 ASM
1 6705THD ASM
» (6705798 ASM -

Dermend Sirg F

3 aca DusscdesFeaue () MCmms X 7 A 3 4 1§ Ealodsd Vien & [ Ureamen -0
p % Copy Gacmaty & Roge ~J 2 Paint - ¥ Extrude = — E==) 1 Switch Dimensions

Regensrate Assemble Pans Skatch Pattem  Mansge Section Appeatance Gompanent Publsh Famiy

2™ % Dalste + | (B Shriniowrap . 4 Coordinste System o Revohe “T Ve e Gl e WE imatace. Coomecty Table, da Relafims Viewsr

Opsrations ~ Get Data - Companent - Datur - Cut 8 Surface * Mosifiers ~ Moge Display - Wodsl Intent - vestigate -
Bl
Model Tree TN-2-

x|~ T+

[T @ *Sein Center will ot be displayed. Fa |08 |@ Smart

sical Product




PHYSICAL AND DIGITAL WORLDS e ptc

Digital Prototype Physical Product

2H- v BOBGAT_S185 (Active) - PTC Creo Parametric 3.0

16 o - o

File~ Model | Analysis Annotate Render Manikin Tools View Applications Framework

3 GComy <3 UserDefnedFeatue (1) @ Cromte X [T i e 4 ] ‘ 12 Exploded View ' (] Parameters
b= 1 Gaomatry 7 5 Repy ~ % Poim = = 154 Switch Din
Regenate | Assemble Drg  Plana ., Skatch Pattem  Mansge Section Appesisnce | Display Gompanent Publish  Family
- X Delete ~ | [ Shrinkwrap - Gamgar 2+ Coordinate System - Viewsw v Gellery~ GPEditPosition  Sie»  interface metry Table d= Relations
Opsrations ~ Get Data - Companent - Datur - Cut 8 Surface * Mosifiers ~ Mods! Display - Wodsl Intent - vestigate -
E|%
Modol Tree
» [£6726292 ASM b Ao A

» [HIUTALGATE ASM
» (4 COOLING_FAN ASM
6725314 ASM
9671642 ASM

"

d67158%
196804241 ASM

106804241 ASM

DIe6717423 ASM
EI267172626717262_GEN> AS
96074 14.A5M
76807414 ASM

6717970 ASM

16729658 ASM

] 6726409_ RADIATOR ASM
6725315 ASM

6719844 ASM

727652 ASM

6726165 ASM
LIET5ITIASM

16725262 A5

6726250 ASM
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PHYSICAL AND DIGITAL WORLDS e ptc

Digital Prototype Digital Twin Physical Product
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PHYSICAL AND DIGITAL WORLDS e @ ptc

Digital Twin

Digital Twin: A digital representation of a unique occurrence of a physical product,
used to gain greater insight into that product’s state, performance and behavior.
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CREO PRODUCT INSIGHT e @ ptc

Replace Assumptions S
with Facts Powered by %' thingworx
: V-Sensor 1:
2l o Output: Pressure [PSI]

Angle (deg)

‘ 3100

ikt 39318

Optimize products to real
world conditions

» Build sensors in your models,
connect to sensors in the real
world

Ailualde 515

« Using real world data to run
simulations

Sensor 3:

Output: Air flow
Speed [mMmA3/sec]

Create Vi”'UCll Sensors ;..l_:‘—.j‘ ’ ; ; " \,“:“ .A -’:"—'-': Input: Flow valve

opening [mm]

 Use real world information to
calculate data that can not
be measured

Build out correct data streams

Share Results via ThingWorx
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AGENDA

THE FUTURE WITH CREO 6
« Design for Additive Mfg

« Usability/User Experience
* Productivity

« Simulation Driven Design

BEYOND
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CREO 6 ADDITIVE MANUFACTURING e

Additive Manufacturing

Design
* Expand latftice capabilities

* Down skin Analysis

Optimize

« Support assemblies in Topology
optimization

* Improved results window
* Improved geometry reconstruction

3D Print Check

« Enable 3rd party printer integrations

* 3MF Expansion

CONSORTIUM

3DP CHECK

Forward looking information subject to change

OPTIMIZE
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CREO 6 USABILITY o

{08 > M
Model 3

DRILL (Active) - Creo Parametric Version P-60-06

. | L] T Manikin
l l S O b I I A 3 User-Defined Feature | (1 1 [ Create Xy D 7 Axis 7 fil Hole i 0¥ Exploded View ) == () Parameters a8 a
J o Y Y | 9% 1 ol re e
y & I%; Copy Geometry ey 2 ** Point * # Extrude 3 ) ‘ ’ o :Iﬁ 4 Switch Dimensions Dd
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v & Shrinkwrap - )(_ Mirror Component | Components - Coordinate System # Revolve v Views™ v . &' EditPosition  Stylev  View Interface Geometry Table d= Relations Materials  Viewer
Operations ¥ Get Data Component ¥ Datum Cut & Surface ~ | Modifiers Model Display ~ Model Intent ¥ Investigate
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i ] (G| o |EE = Debug ~
? -~ == Flie|El Al BE I (55| Debug
.
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 Updated Skin & » Annotations e
©  20.007
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Dashboards of ool
Fill type: Solid color |+
Fill: O~ 10.004
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' [ Plot Border
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» [L] s705799.450 —=~ PARAMETER_1 Time [sec]
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Select Type Edit Depth More Settings
fill Hole m ) )
Solid - 1| solid 53| ®
Lorem |psum text of the tooltip text. d E A ﬂ J x
This text describes the feature and | Surf Surf 4
tells alittle. hola eld Read more... [ _J urtacs |: urtaes fjt[ 'i e
Placement Shape Mote Properties

Forward looking information subject to change
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CREQO 6 PRODUCTIVITY e @ ptc

« Cable Ties and Markers

« Continued Volume Sweep

« MBD Continued expansion

/25.34V M09 |
B\ 7

PLACE PART IDENTIFIER -
IN THIS AREA PER RCN977-1

Forward looking information subject to change
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FUTURE OF SIMULATION DRIVEN DESIGN @ ptc

Revolutionize product design by removing the barriers between CAD and CAE

Leader in 3D CAD for

Simulation for over 48
years




FUTURE OF SIMULATION DRIVEN DESIGN @ ptc

Revolutionize product design by removing the barriers between CAD and CAE

the power of gold-
standard simulation at
the fingertips of the
Design Engineer

best and broadest
portfolio of
engineering simulation
software

Partnership provides Q p'I' C PTC and ANSYS will put




SIMULATION DRIVEN DESIGN CHALLENGESe @ ptc

>Concep’r>> Design >>S|mulo’r|or>> Pro’ro’rype>>lv\onufoc’ru§




SIMULATION DRIVEN DESIGN CHALLENGESe @ ptc

>Concep’r>> Design >>S|mulo’r|or>> Pro’ro’rype>>lv\onufoc’ru§

 Need to consult an expert




SIMULATION DRIVEN DESIGN CHALLENGESe @ ptc

>Concep’r>> Design >>S|mulo’r|or>> Pro’ro’rype>>lv\onufoc’ru§

 Need to consult an expert
« Can’t use the actual design model — need a simplified copy




SIMULATION DRIVEN DESIGN CHALLENGES® @ ptc

._‘,‘l"‘_\ » .. ’ B B __
>Concep’r>> Design >>S|mu|o’r|or>> Pro’ro’rype>>lv\onufoc’ru§

 Need to consult an expert
« Can’t use the actual design model — need a simplified copy
« Designis an iterafive process
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Powered by

CREO SIMULATION LIVE e

NANSYS
\

S ptc

A new paradigm in 3D design exploration, bringing real-time simulation info the
hands of every engineer, fully infegrated info Creo Parametric
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TRUE SIMULATION DRIVEN DESIGN e @ ptc

High Speed
Instantaneous & interactive

Creo Simulation Live >— ------------------ guidance for concept and
detailed design

High Fidelity

--------- simulation for design
refinement and validation

- - High-fidelity, high-accuracy
& Creo Simulation >—
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"GENERATE"” has been a game changer for my
team. The abllity to shortcut the design process
from months to days with real usable geometry

IS unprecedented in my experience.”

— Harry Zhong

Breakthrough Innovation Technical Lead,
Stanley Black and Decker

StanleyBlack&Decker
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S ptc

Design Process

GENERATE ITERATE VALIDATE

Ea FRUSTUM IAWNYG®W Discovery Live AW NYEH Discovery AIM
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RESHAPING ENGINEERING THROUGH MODERN COMPUTING & ptc

Generate

& FRUSTUM



RESHAPING ENGINEERING THROUGH MODERN COMPUTING & ptc

Generate Iterate

5‘ FRUSTUM IALWNYEQH Simulation Live



RESHAPING ENGINEERING THROUGH MODERN COMPUTING @ ptc

Generate Iterate Validate

&® FRUSTUM IALWNYEHE Simulation Live WA Simulation AIM
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THE WORLD’S MOST
RESPECTED DIGITAL
TRANSFORMATION

TECHNOLOGYCONFEREN; &AQRKETPLACE '. CONFERENCE
A
BOSTON CONVENTION & EXHIBITION CENT] g
June 10 — 13, 2019 % 7000+
Technologists

REGISTER FOR YOUR ALL ACCESS PASS:  FIYEINS 240+
FOR ONLY $500!

USE CODE: FORUM19

Breakout Sessions

* Offer only valid until January 9th, 2019 %\ il ‘_,,‘; """"" - _' S
- Q" N W, Tk ] Indusiry Experis
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100+

Product Demos

liveworx.com | #LIVEWORX






