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— An organization that uses
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MBD VALUE OPPORTUNITIES @ ptc

MBD offers the potential for significant time and cost savings
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. Faster Product Development

3D
Annotated
Model

Fully semantic,
correctly applied
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GD&T

Fully cmno;] Minimally annotated
drawing model

Streamlining configuration & change management
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MBD VALUE OPPORTUNITIES

MBD offers the potential for significant
time and cost savings

3D
Annotated
Model

Fully semantic,
correctly applied
GDA&T

Streamlined CMM programming
— MBD = 1.7 hours

— 2D Drawing = 7.4 hours
— As tested on a specific dataset

Data from: Investigating the Impact of Standards-Based Interoperability for
Design to Manufacturing and Quality in the Supply Chain
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https://www.nist.gov/publications/investigating-impact-standards-based-interoperability-design-manufacturing-and-quality
https://www.nist.gov/publications/investigating-impact-standards-based-interoperability-design-manufacturing-and-quality
https://www.nist.gov/publications/investigating-impact-standards-based-interoperability-design-manufacturing-and-quality
https://www.nist.gov/publications/investigating-impact-standards-based-interoperability-design-manufacturing-and-quality
http://computingengineering.asmedigitalcollection.asme.org/article.aspx?articleid=2492076

MBD VALUE OPPORTUNITIES

MBD offers the potential for significant
time and cost savings

Results: Non-conformance

* Red box: gasket slot moved

* Cause: Poor drawing interpretation,
misunderstood where GD&T lines
terminated

3D
Annotated
Model

Fully semantic,
correctly applied
GDA&T

* Blue arrow: incorrect through hole

* Cause: Depth call-out missed on
drawing

Hedberg Jr, T. D, Lubell, J  Fischer, L , Maggiano, L, & Bamard Feeney, A (2016) Testing the Digital Thread in Support of Model-Based
g and ion. Journal of Ci and ion Sclence in Engineering, 16(2), 1-10. doi 10 1115/1 4032697

Example from: Testing the Digital Thread in Support of Model-Based Manufacturing and Inspection

Reduced Errors and Non-conformances
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http://computingengineering.asmedigitalcollection.asme.org/article.aspx?articleid=2492076
http://computingengineering.asmedigitalcollection.asme.org/article.aspx?articleid=2492076
http://computingengineering.asmedigitalcollection.asme.org/article.aspx?articleid=2492076
http://computingengineering.asmedigitalcollection.asme.org/article.aspx?articleid=2492076

MBD VALUE OPPORTUNITIES

*. Faster Product Development

Simplify complexity

3D

Annotated e
Model FrOH | Faster Manufacturing and Inspection

A7 S - Save time ,especially downstream
correctly applied

GD&T

Reduced Errors and Non-conformances
Eliminate ambiguity & reduce errors

24
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COMMON MBD CHALLENGES @ ptc

3D annotation tfools are cumbersome and not as efficient as 2D
drawing

— Streamlined annotation workflows

CAD tools don't support standards well
— Improved ASME and ISO standard support

Native CAD and neutral formats don’t support full semantic definition
— Full semantic definition in native Creo
— Semantic PMI support with STEP AP242

GD&T knowledge is lacking
— GD&T Adyvisor to guide and educate user

« Resistance to process change (org culture)
— Familiar 2D printed output to supplement the model

—
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CREO 4.0 AND BEYOND- NEW MBD CAPABILITIES @ ptc

$8610.05

Lz

Modernized Annotations

A Modernized Key Annotation
Types for GD&T

@2
A1
Automatic naming for datums

Syntax checking

) Manage reference to geometry
+ s R

- 554 . Built-instandard target areas |

P -2 ASME & ISO text symbols s ¢0'2®‘A
'

User Experience Enhancements Combination State Enhancements

Consistent placement and editing workflow Appearance States

Dynamic preview Supplemental Geometry handling
Placement options Combination State publishing
Contextual properties ribbon Combination State printing

Improved annotation workflows | Standards and productivity enhancements

—



CREO 4.0 MOR ENHANCEMENTS FOR MBD @ ptc

Semantic Query — M020

Semantic PMI support for STEP AP242 — M020

New Datum Feature Symbol attachment option — M030

* Leveraging existing annotations in GD&T Advisor — M040

Future looking information subject to change without notice

—
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MINI TOOLBAR

MBD

e Dimension
« Annotfation

Benefits
« Faster interaction with the
design

* Increased selection and
command access efficiency

* Less mouse travel
« Focus stays on design, not Ul

Mini Toolbar for Annotations
Intuitive context-sensitive command access for

Annotations

In Model-Based Definition and Detailed Drawings

WYSIWYG customization

‘-

s

Selection ltem: | Annotation + || Regular Modeling |+
L
oI PR Y X
~
thocoBRRE X
Selection Options -

I+  Selection Options:
FREEO0IPIBENT

Primary
#  Edit Actions:

TR 1
Open URL
Edit Link
Remove Link
e Move
12 Move to Plane

Move Dims to Plane e
4 »

Mini Toolbar Accessibility:
Show on left and right click -
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Fe] = = 5
‘ go ﬁ D ® Checked feature types will be displayed in the model tree, n v

Geometry v




RADIAL DIMENSION: USER EXPERIENCE @ ptc

Radial Dimensions Placement Enhancement

« Better default arrow states for radial dimensions
— Evaluated depending on cursor position

— More visual and predictive arrow states during creation
of radial dimensions

— Flexible flip control workflows for arrow states

Benefits

« Faster, easier and more
intuitive definition of the
look of radial dimension
during their creation
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FAILURE NOTIFICATIONS FOR 3D ANNOTATIONS @ ptc

Benefits

« ldentify and diagnose failing
3D Annotations and missing
references faster through

— Improved graphical
display/highlighting

— Enhanced references
setup & reporting options

Improved Failure Notifications Display

* Improved failing annotation display in graphics screen,
Notification Center, Model tfree, Detail tree

« Failing annotation reference highlighting
— According to severity
— Strong vs weak references
* For semantic 3D Annotation types
— — Dimensions, GTOLS, datum feature
symbols, Datum targets

[/
°*o-s=l T EEE IR

Neotifications for ENHAMCED_FAILURE_NOTIFICATIONS.PRT (1):

4“‘\/ v In (J_ENHANCED FAILURE NOTIFICATIONS.PRT (1)

i gp16

¥ A Annotation had failed (1)
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UNDO/REDO

Benefits

«  More efficient and reliable
workflow to revert to
previous work states

Improved Undo/Redo Support
 For Annotation creation and modification
* In Model-Based-Definition and Detailed Drawing workflows

* For modernized annotations (dims, gtol, dfs, dt) of all types:
3D, 2D, 3D shown in 2D, 3D shown in 2D with broken associativity)

D ROy~~~ =
- Undo: Designate Modify
IZ Undo: Designate Modify

| A Undo: Drag Datum Tag
Undo: DFS Display Type

Undo: Drag Datum Tag

References Undo: Drag Datum Tj
Undeo: Drag Datum TE
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g“’ Model Tree | Undo & Actions
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@ Sigmetrix, GD&T ADVISOR OVERVIEW

S pic
Fast, Easy, Accurate GD&T Creation
« Creation
— Feature-centric workflow guides the user
— Fast creation of syntactically correct
annotations GD&T Advisor Model Analysis Annotate Tools
L L &= 1 |2
¢ vglldOTlon Toleranc e Establish étli t D._I_|: Shl:nw_:;de Opticns ﬁgt E
— Complies with ASME and ISO standards = ;; T | | s | o
— Fully constrains the model geometry

« Education
— Extensive help content

— Advisor messages provide feedback on
status of the GD&T applied to the model
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@ Sigmetrix ENHANCED GD&T ADVISOR INTEGRATION & pfc

Leveraging Existing Annotations

1100170028001 (Active) - Creo Parametric

* Analysis and reuse of existing == Taie e o s 55

B E Lk e |50
Tolerance Tolerance Establs

annotations created in Creo ==L
— Supported with Creo 5.0 and .
Creo 4.0 M040 R
— Licensed with new Enterprise o
license B

— New SMB license for GD&T
Advisor (excludes reuse of
existing annotations)

nstrant State Legend
,,,,,,,,,,, e,
 fobauere o
.?MT"".'::, » ALL DIMENSIONS SPECIFIED IN MILLIMETERS
« <> [o]5 Mba1 [TMbd2  DefautAi- | joesss |
] Part 11008 change: en eometry
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CREO 5.0 2D DETAILING
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MINI TOOLBAR

Drawing

Dimension « Drawing
Annotation  « Drafting
Drawing View

Benefits

Faster intferaction with
the design

Increased selection and
command access
efficiency

Less mouse travel

Focus stays on design,
not Ul

Mini Toolbar in Detailed Drawings

e Intuitive context-sensitive command access for 2D

Annotations and Drawing objects
« WYSIWYG customization
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f ¥y O
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¥ Tables i]
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RADIAL DIMENSION CREATION: USER EXPERIENCE @ ptc

Radial Dimensions Placement Enhancement

* Better default arrow states for radial dimensions
— Evaluated depending on cursor position
— More visual and predictive arrow states during
creation of radial dimensions
— Flexible flip control workflows for arrow states

Benefits R1.00 %

« Faster, easier and more
infuitive definition of the
look of radial dimension
during their creation

e Reduced number of
clicks / need to ,flip*
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UNDO/REDO

Benefits

More efficient and
reliable workflow to
revert to previous work
states

Improved Undo/Redo Support

For Annotation creation and modification

In Model-Based-Definition and Detailed Drawing workflows

For modernized annotations (dims, gtol, dfs, dt) of all types:
3D, 2D, 3D shown in 2D, 3D shown in 2D with broken

associativity)
0 e ol o -EEFE 5 - =)y
Layout Undo: Create/Delete Annotation (Ctrl - - #2353£015
A o ) +7) A 0% [A B@]
| ' - g2523+015
‘ & 0.00® 2 B@
==
2 | 089+ 005
V, ﬁ
f/—!z_/ &;—u‘ 7

@2 165+ 025

Ll

SECTION B-B
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DETAILED DRAWINGS: PERFORMANCE @ ptc

Improved Large Assembly Performance in
Detailed Drawings

* Further enhanced multi-threading algorithms for
operations involving hidden line removal (HLR) in

Detailed Drawings

Benefits — Load, Update View, Update Sheet, etc
Increased productivity

and efficiency when

working with drawings of « Focus on large assemblies
large assemblies — Much faster drawing retrieval

* The HLR mulfithreading is governed
by a detail option ‘hir_multithreading’
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DETAILED DRAWINGS: LEADER NOTES @ ptc

Iso-Compliant Representation of

Leader Notes

* New Detail option default_note_leader_type for ISO-
compliant representation of leader notes

* Values:

— std_asme — Note annotations appear centered on
the leader’s elbow

— std_iso — Note annotations appear above an
extended elbow

Benefits — Default: std_asme

 Increased ISO Standard

Compliance

Leader Note - ISO Leader Note - ASME
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OUTLOOK @ ptc

« Confinued MBD enhancements exposed in Creo 4.0/5.0 maintenance
versions and Creo 6.0

Additional flexibility when
working with annotation
features

Creo 4.0 MO60 Creo 6.0.0.0 Creo 4.0 MO60 Creo 6.0.0.0 Creo 4.0 MO80 Creo 6.0.0.0
Creo 5.0.2.0 Creo 5.0.2.0 Creo 5.0 MOR

Legacy datum annotation | Additional placement

conversion tool flexibility on drawings

Move annotations between different

.
i annotation features o | o
Set Datum found, use “Convert All Set Datums”™ command to convert them to Set Datum Tag annotations. om—— el ity
Set Datum Tag annotations referencing datums found, use “Change Reference” command to select a valid reference. §v R I} Selection Options: Annotations
ree
¥ Detail Tree IN AE_GTOLO (ANNOTATION ELEMENT):F3818...
Set Datums and Datum Annotations Table Fa e B Move toPane AE_GTOLT (ANNOTATION ELEMENT):F3818...
AE_DRIVE
| v s - NS A Text Style
[&] Set Datums $ Annotations Status ¥ Required Action " ag oreve
1 [T SET_ON_DATUM o : ﬁm 12 sl Target Annotation Features
2 OSENDM 1] s oy Change Reference
/ 9 s i Mo 80 ancther Fesire (T PD_02 DATUM
3/ AXIS.SET.ON_DATUM (] "% ag prg " Remove from State PD_01_NOTES
£ oDatum_Tag_SDTA ON.DA. @ Change Reference = o'&‘:j @) Erase PD_03_QUALITY
8o a. GE.. ] : o o | Dot Orersation PD_11_RAST2
X A G 111
6 § oDatum_Tag_SDTA AF_DAT.. e PD_12_ CONTUOUR
g i - o or () Parameters PD_13_GUIDANCE1
oDatum_Tag_SDTA_IN_GTOL = |4 Rena [ -
. + Modet Tree :‘ s 5 PD_14_STOP
|8 2 oDatum_Tag_SDTA_AF_GEO... information
§ opatum_Tag_SDTA_IN_DIM > Srvasl Convert
/ » B o wert Al
— » 7030l Debug lnt
Convert All Set Datums | Convert All 1o DFS Save Results v 57 po0c
—_— = P = istomi
= S5 4 60U
B s oK Cancel
5 2 GToL
@ 2e smmeol
M c cmmnn
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OUTLOOK

Future looking information subject to change without notice
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OUTLOOK

e Cont'd Annofation modernization
— Noftes, etc.

PLACE PART,

‘THIS AREA PER RCNg77.4

Future looking information subject to change without notice
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OUTLOOK | @ ptc

e Cont'd Annotation modernization
— Notes, etfc.

» Improved MBD/Annotation UX

— Children handling
« Configurable behavior

— Reference handling Missing

— Propagation - Parent
— Ftc. Feature

Future looking information subject to change without notice 59



OUTLOOK | @ ptc

e Cont'd Annotation modernization
— Notes, etfc.

» Improved MBD/Annotation UX

— Children handling
« Configurable behavior

— Reference handling Missing

— Propagation Parent
— Ftc. Feature

« MBE Related enhancements
— Creo View: better WYSIWYG
— Model check
— STEP robustness

Future looking information subject to change without notice <0
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