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Bart Vos — BVDesign.be < innoptus imEE:

INNOVATIVE INDUSTRIAL INTELLIGENCE

CAD-engineer in PTC Creo, 25+ years experience. \J hogeschoo

COMMSCOPET D<sLPHI Vives

Automotive Systems

Technical training instructor, 1.430+ participants.

Creo GD&T Advisor Creo EZ Tolerance

Geometric Model-Based Tolerance study Drawing interpretation
Dimensioning and Definition
Tolerancing (GD&T)

This course is designed for anyone and tolerancing of a 3D CAD model business processes. drawings.

This course is designed for anyone This course is for anyone whose

This course covers the dimensioning involved in product development work involves reading technical

working with GD&T. for downstream use.
ISO and ASME specifications
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1SO GPS & Model-Based Definition: Eiiﬁf;ﬁm 1BV /
The key to an unambiguous Product Definition Data set ¥ innoptus ez

INNOVATIVE INDUSTRIAL INTELLIGENCE

» |SO GPS (Geometric Product Specification) refers to a set of international standards used to
unambiguous define the geometry and tolerances of parts, e.g. GD&T, surface roughness, etc.

» |SO standards now deliver precise definitions, no ambiguities, to deliver machine-readable
models.

* Incorrectly defined tolerances result in time loss and incorrect assumptions.

INTERNATIONAL ISO INTERNATIONAL ISO INTERNATIONAL ISO
STANDARD 16792 STANDARD 22081 STANDARD 8015

Technical product documentation — Geometrical product specifications

Digital product definition data Geometrical product specifications (GPS) — Fundamentals — Concepts,
practices (GPS) — Genmetr_'lcal tDle_I‘E.lIlCl.l'lg - principles and rules
General geometrical specifications ) o
e e s oo [rocauespour s données and general size specifications onamantaus - Concapts svcpes ot egles | Tre

Spécification géométrique des produits (GPS) — Tolérancement
géométrique — Spécifications géometriques générales et
spécifications de taille générales
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Goal of the presentation < innoptus iE=ED-

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

» @Giving insight into the relationship between ISO GPS standards and Model-Based Definition.

= Opportunities:

Correct machine-readable 3D models enables more automatization.
GD&T and dimensions applied to a fully detailed 3D model.

Align the model annotations with CMM methodology for accurate functional specifications.

@ windehill . [EEEEE

[l @ Prodocts » Snowmcbie, OEM » Design » CAD Data

Applying PTC Creo methodology to manage interfaces.
Maturity Index and PLM: Understanding Master Data.
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Current Status of Two Document Control < innoptus IE=ED -
Geometry definition — 2D Drawing
3D model Two document control Not machine readable

= 3D model + 2D Drawing for geometrical Quality
and product specification, both as
master data.

&8

= 2D Drawing:

()

- 3D model not always inline with 2D
drawing.

- Not machine readable.

[
=newe
[rewne:

- WoW suppliers, where do they start -
from? e A
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INNOVATIVE INDUSTRIAL INTELLIGENCE

» Specifies requirements for the preparation and revision of digital product definition data, also in
ISO named as ‘data sets’. PTC uses the term Technical Data Package (TDP).

» The data set shall provide complete product definition, a design model, its annotation and related
documentation.

&2 windehill' . [TEEEEEN J

el Product Definition Data set or
Acacess ) CAD Part - 5137660 Technlcal Data Package (TDP)

A product definition data set discloses (directly or by reference)
the physical and functional requirements for an item by means
of graphical and textural presentations.

Integral content:

Y
A

esloIg | ydieo§ »

Annotation Design Model Attributes
* Model
The part or identifying number (PIN) for the model and the A
product definition data set may be identical.
* Revision history - el
The product definition data set is the original
AUthorized and Analytical data Model Supp,emental
. arts s test requirements Geometrj/ Geomeh—yr
(Maturity Index)
Geomelric
Elements

Product Data Backbone. Your Single Source of Truth
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What is PMI (Process Manufacturing Information) — ISO 16792 < innoptus [oesien ]

INNOVATIVE INDUSTRIAL INTELLIGENCE

21"44;03(;1-
"Q'L OZCZ\A BJ

Link graphic specification data to the
3D model for machine readability:

- Supplemental geometry: bounding box, etc.

- Annotations: GD&T — Surface roughness —

Annotated ISO 16792 | ASME Y14.41

Surface finish — Symbols — Weld symbols model Digital Product Definition Data Practices
|
- Color Coding >
( f ( f 4 ”:jj
- Tables Annotation Design model ., Attributes
[ |
- QR codes +04
@162 0 -
/_|:o 20.1]A Model Supplemental
geometry geometry
[ | |
Geometric
elements
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3D annotated model

2 844:03 c1
1 [e02c2]ag)

= 3D model for geometrical specification.

» TDP, data set, for product definition: R&D — Production — Quality (ISO 16792 - Code 4).

7 © 2025 BVDesign bv
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2D drawing

,
v
o

Packaging department
ISO 16792 - Code 2 |

- B

(174)

[ (266) (40

nnnnnn

= |SO 16792 - Classification codes 1-5:
Designation codes to indicate whether the master data is the
drawing, the 3D model or both (see slide 19).
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Machine readable PMI enables automatization @ innoptus ie=z=ws
[ Costcalculatlon]— N\ /Design validation \

- Rule based queries

- Tolerance search

CAM programing w} o3 - Wall thickness queries

A 3D V+7-132_yl--
@ 475 ¥+1.02 m}

44,238 ¥+15.304
992 Vv+0.304 DR
A

Creo EZ Tolerance

|
=3

t &

g
< ity *@b;n
2R e - ’ an
me——a . DR 1 S

294403 o
(4 |s02c7] AT

CMM programing
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Drawing layout — MBD layout < innoptus IE=mET

INNOVATIVE INDUSTRIAL INTELLIGENCE

T i 3 T A4 T 3 7 5
A A
3X Méx1-H
- C ‘C b- d V- ’ th ‘V' t t Y f th t d d A 150 965-1 (5 153/64.917) 92:03
—_— = @
reo compine Iews are the View states 1rom the standards. @ [+ 120 2@ ] = ol
Ll B X + 9 Ll
g A3l
« Nami tandard: MIL-STD-31000A | ‘ 2 N ZIKE
aming stanaara: - - . . By k& :
" o o
. . M e E
. linked dat d Spin the 3D model : :
Querying linked data an in the odel. I I
[=]2]4]
[ ] A
Ocreoo N m B RO~~~ 3~ .4~ C AR c
File Model Analysis Live Simulation Annotate View Flexible Modeling Applications C reo r’ Em
. ,;. = R - ; ‘ \1 j < »I';E ;:T‘I +y |~—1 QE B Datum Feature Symbol A= Note ~ 77 N B
M - = -4 2 4@ Datum Target 32/ Surface Finish -
Meetps | oo RN e omer e erow [ . e ew prin S i 05| | G QO VIOW
Combination States ~ Annotation Planes ¥ Manage Annotations Annotations ¥ Annotatio 0 0
erseldalbant b q ® Q A B ) 3 ro| %2 B & n i
BV DIESIGN " [8e23+908007%afx = i f \ i
THE INFORMATION ON THIS ORAWING IS STRICTLY CONFIDENTIAL ) | N
AND IS PROPERTY OF BV Design. THE DRAWING AND ITS alih) e =« I i
INFORMATION MAY NOT BE REPRODUCED, IN WHOLE OR IN PART, Ll < |
WITHOUT WRITTEN AUTHORIZATION FROM BV Desin _— c £
MODEL NAME: TSU_EX_VALVE_B101R1 \\—/
DESCRIPTION. Valve Body —— e S R
REVISION: B j E— i
LIFECYCLE STATE: In Work B 066201 B
MODIFIED BY: windhil User VALVE BODY
MODIFIED DATE: 15-09-2023
pe =
F TSU_EX_VALVE_B101R! }TF
Ao Trruas
1 7 3 L N I

O [0.05

Useless to
automate

150 9654 (,5.‘3;;;46,(1.”

[($Tovigoas@sstn,, | 966.0, export to 2D !l

+ | 00_Model * 01_Siternap 02_General 03_Properties 04 _Motes 05 Datums | W1 | V2 Default All

A [t]
[ N\

« 4 » » [+] 00 Model” | OlStemap 02 General 03 Propeties | 04 Notes 05Datums | V1 [ V2 | DefaultAl |

[¢] © 2025 BVDesign bv
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INNOVATIVE INDUSTRIAL INTELLIGENCE

1 [ 2 [ 3 [ L \V4 5 [ 6 7 [ 8

. The main driver for this GPS
template setup, CMM:

« Engineers seek better understanding
of measurements relative to actual
; parts and specs.

« GD&T can provide a functional,
unambiguous definition for interpreting
CMM point cloud data.
30
> =
General folerances IS0 22081 .
[o]oi]allc * On-machine measurement (OMM)
Angalar Ses. 205+ | 7180 2768m
. TEl%s accordir{g_td CAD model b
1S0 14405-1 GO

* |ISO 8015 default assumes ‘caliper’
il ’—7a i7__ : IS0 21920 5@3’2 | measurement.

IS0 137115 |01

v £
E | | r4 E
| | INTERNATIONAL IS0
MATERIAL 5235 | WEIGHT: 0,7 Xg MODELED. DRAWN. APPROVED STANDARD 22081
P 20052005 @R [reemen- 2 = = = —
20 +0,05 @GR) DIMENSIONS ARE IN MM | 1508015 DATE: - - - INTERNATIONAL IS0 202102
I I—_w =1} TE— STANDARD 16792
= / | DRAWING EXAMPLE o
[| DESIGN J — - — INTERNATIONAL Iso
. R 11 A |IF STANDARD 8015
£ INFORMATIO® N 'E!IHLV[UN‘IL'\N“LLANUV‘SF‘ZEPEQIY EX_DRAWING SHEET-1 /1
o VIOLE O I PART, WiTMOUT WAITTEN AL THORZATION PAOM REPLACES — [reptacznsy.— i
1 | 2 | 3 | A /N 5 [ 6 | 7 [ 8
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[ BV /
ISO GPS - CMM Template MBD video demo BV /

fereor N m B EHo o -8 3> .45~

o
& B
¢30. New Update

Annotate ools Vie Flexible Modeling Applications

nalysis on
A I\ -, 'Y )} A = 2 JE shembae
8 - $ 4 = =
v - ¥ v w - f2EE R
FLATTO
SCREEN FRONT TOP RIGHT BACK BOTTOM - Acti

%/ Surface Finish

Datum Feature Symbol A= Note ~ i } L7 Plane
m 2 =
e atum Tar: 7 A

ive Show Dimq Geometr N SvBel Annotation Datum Target Semantic 3 Sketch
A ion Pl A i Tol sion @Y Symbol Fe Ar F et
2299 min. @ 815 HT ® \nnotation Plane nnotations olerance eature nnotation Feature Query
Combination States v Annotation Planes Manage Annotatio: Annotations ¥ Annotation Features v Quer Datums ¥
nage 1y
ji=c A 1
N I’\’I)I .................. Q&@ryroaao @ %m a)| \ 5 |B > &
fﬁL‘ v
= MATERIAL STEEL
TREATMENT: —
MASS: 0.693
MASS UNITS tonne
— LENGTH UNITS: mm PE D
GENERALTOLERANCE: S0 2768-m ¢29.9min.
K| GPSTOLERANCE; 1010112017 ”20-05:0.05@
GENERAL TOLERANCES 150 22081
TTosTAls [=]o1]a]e]c] 7 4 F
v LINEAR SIZES: IS0 2768-m
ANGULAR SIZES:IS0 2768-m 3 5 30
TEDs ACCORDING TO CAQ MODEL v =
30 150 16405 @O ‘ 1
6/Taaz 920+0.05GND ‘
| .
216 H7@

Layer State:CS05_DATUMS

“«ar» 00Model* 01 Sitemap 02 General 03 Properties | 04 Notes 05 Datums | V1 [ V2 | Default All

Benefits:

s ;g\r;])gyting GDA&T in 2D requires visualizing and interpreting tolerances in a 3D
1 2/A/D/B X .

\ - Applying GD&T directly in 3D provides a clearer understanding of how tolerance
zones relate to the actual model.
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dJcreoo NS oo~ F~>xr 45~ DEMO_INTO1_DOVETAIL (Active) - Creo Parametric - & X
C reo M et h O d O I O gy | n te rfa Ce S * Model Live Simulation Annotate Tools View Flexible Modeling Applications
) -j‘tE‘ J User-Defined Feature _,:BooleanOpevations D / Adis ’\, 4;‘ so Revolve ‘ | “#Round v  mJ Shell T 2 —-] & Project ;Remove / / INTERNATIONAL ISO
. . . . BPaste v | I (& Split/Trim Body X% Point ~ & Sweep v 9 Chamfer v E/Rib ~ Tim 77 Offset (8 split ~ STANDARD 16792
An interface is defined by matching s ... Oty | ™™ Lottt | 5% s [ 30 o
1 Operations Get Data v Body v Datum ~ Shapes ¥ Engineering v Editing Third ediion
male and female geometries. - et NTERNATIONAL o | TR
- BV DIESIG) T oot A AN R SN LR ] Lk STANDARD 8015
- \ MATERIAL: ABS
— \ TREATMENT. ;‘1;01
W\ \ : : ; INTERNATIONAL ISO
W\ i TG TS o STANDARD 22081
\ ' \ GENERALTOLERANCE:  DIN 1672766
\\ GPSTOLERANCE: I1S0 10112017 L—
‘\"l‘y )
\ ﬁ __d—j—’-—‘/
\'\

nsert Mode

Laver State:001 SHOW ALL(+)

Benefits:

- Standardized geometry and tolerance scheme across all parts with the same interface.

| 1002

7_-___ - Managed in PLM as a trusted source (version-controlled, traceable, etc.)
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1

‘ I : I Name: Simple Hole 2 L) 2
|
L,mgn Scheme: | Toleranced Size

g ] l@ Datum Feature

<

N [g Y (o2 3] RFS> ~ er-ABlg N - e "' T v X specification
F e ature tr e eu o o Feature Dimension Targets Details Note

(@aaa3s088@7 %40
i Feature Tree
V=i[H

a v 2 Elements
= & <7 Planar Surface 1
TN \ 4 Planar Surface 2
¢
€ € | / v Il simple Hole 1
i - ' 7 | .7 Axial Datum B
(\\ \ sl ¥ 28
( & - [(LIg0z[AA]

| — 265 —
: [~ 2637 4275
90274475
( v Il Simple Hole 2 \
(' ,#" Axial Datum C

\
\
/ \
8 X . \
B | \
[LIgaiaA] k)
] ZORF_A 1
v 3% Pattern 1
@15 \

3 [Foz[A-A[E[C]

° I'}l Simple Hole 3 s 2x ,
Advisor tree ale  (S/eE ‘
@ TesTIS0-01 LA/

of the design model are not constra

is not fully constrained T 2X ¢15 / l‘
L% 1002]aAlB]c]

Constraint State Legend Tﬂia- /
onstramn e Legen /
% 902! A- r o PB=

- [l fully constrained _““Y‘-L—-A} L'¢- ‘¢0‘2“' A-A 'rB_l

T Partially constrained 150 1101:2017 L B e 2a ad|

.?::ntramed by Surface Profile in note 1S08015:2011 K—B " ‘_L LQO" “-AV_A..‘

e « ‘ 150 2768-mi-€ — Y»
¢ e ¢

e 4 : / Benefits:

— - Intuitive application of the GD&T standard, enabling machine readability.
- Automated guidance during part tolerancing.
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INNOVATIVE INDUSTRIAL INTELLIGENCE

— | — | p— - . fom b4
m e J—' = 9 @ = o L ®l2] %) €O [filey//CyProg v 43 X @ g H
N S = =3 o 2 _——I IZI
= NOTES: ) ) i i i | @ NO_SIZE_CONTROLhti X| @ Punditas X|+
_ Tolerance Tolerance Establish Edit Update Delete Show/Hide Unvalidated Options About | Close
[~1] Featu_re Tree 1 UNLESS OTHERWISE SPECIFIED, | = [02 A B-B | APPLIES TO ALL SURFACES Feature  Pattern DRF Properties All Constraint State Annotations List Q TC
= Define Operations Review Settings Close p
EH
v o5 Pattern 1 . . .
£ Prismatic Datum B Size is Not Fully Constrained
P16 Mot all aspects of size have been constrained by the
[LIZ02[A] controls that have been applied to the feature. For
'l simple Hole 2 patterns, this message may indicate that the
ili Simple Hole 3 spacing of the pattern has not been constrained.
H
+ I}l simple Hole 4
@36
~ <% Extruded Group 1

- 4 Elements
<= Planar Surface 2

= Nlmnnr Corfarn 2

&l Advisor Tree

3 FIG_SYLOS_DATUM-COMMON

¥ ag# Pattern 1
© size is not fully constrained

IS0 1101:2017

Constraint State Legend

1S08015:2011
.Fully constrained 150 276 8-mK
Partially constrained IS0 16702.2071
Unconstrained
.Constrained by Surface Profile in note ALLOIMENSIONS SPECIFIED IN MILLIMETERS
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Creo GD&T Advisor DOF 1BV /

e

p
D Feature Tree

sen

¥ .5 Pattern 1
&5 Prismatic Datum B

@16
[& [Fo2]A]
' Simple Hole 2
'l Simple Hole 3

+ [IF simple Hole 4
kil
[& [guz[a[e-E]

v < Extruded Group 1

~ 4 Elements
<= Planar Surface 2

7 Dlanmr Courfarn

& Advisor Tree

3 FIG_SYLO5_DATUM-COMMON

Constraint State Legend

.Full).r constrained
Partially constrained
Unconstrained

.Cunstrained by Surface Profile in note
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dH e Tadw 1 & E20nx

o M
— 1.UNLESS OTHERWISE SPECIFIED, APPLIES TO ALL SURFACES Tolerance Tolerance Establish Edit Update Delete Show/Hide Unvalidated Options About | Close
Feature  Pattern DRF Properties All Constraint State  Annotations List

Define Operations Review Settings Close

alilo|

150 1101:2017
150 8015:2011
IS0 276 8-mK

IS0 16792:2021
ALLOIMENSIONS SPECIFIED IN MILLIMETERS

|«<>»00_M0de|" 01_Sitemap =~ 02_General 03_Properties 04 _Motes 05 Datums V1 V2| Default All |
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Creo EZ Tolerance — video demo

74 o= = & Import EZ Tolerance Analysis X
| [~ 4 Lo - & imp Vs
_‘I |"‘l"l f e £~ = B = con (2] [x] i ‘%& vl [5e s | A statistical:
L (e} | nalysis e: atistical: N
New Add Add Move  Edit Annotation Stackup || Generate - Options About | Close A beEbe -
|Stackup Feature Offset Dimension Plane | Table || Report i Convert TAE Stackup2
Stackup Report Data Settings Close Name Sens Nominal Tolerance Ccp
o - TSUEX_VALVE B101RO R Defautt (1,0)
a @ 9 = .
= ﬁ” 3 % 3 9ea@r04H Hole10 + 219,200 £0,200 mm Ry Part (1.0
= Y = o]
= Dimension13 -1 El500@E] Part (1,0)
= ]
S (v 4 o . e
Y| 2 Additional tolerance Dim +1 0 +0,200/-0,000
[EJ 4TSU_EX_VALVE_BOOORO.ASM B X
» Eirs\:ﬂmca;i\::;“ Dimension14 +1 (&[0 1@l % Part (1,0)
o ASM_RJGH'_r | Additional tolerance Dim +1 0 £0,050 )
[ ASM_TOP ! c % 933,450 20,050 mm R Part (1.0
L7 ASM_FRONT k / / | € asm shift C-shaft12 + 020,100 mm
» (@ TSU_EX_VALVE_B10TRO.PRT - i TSU_EX_VALVE_B102R0 S Default (1,0)
i g Ez-g—z:tz:—:ggsg:;“ | Shaft12 A 033,25 20,05 mm Ry Part (1.0
» _EX_VALVE | . | 7 e
(3 TSU_EX_VALVE_B10SRO.PRT g g : Dimension15 -1 0,0 20,1 mm [Part (1,0)
(3 TSU_EX_VALVE_B106RO.PRT | ® o % 218,050 £0,050 mm R Part (1,0
() TSU_EX_VALVE_B108RO.PRT | Lad Asm shift D-A +1 020,100 mm
) TSU_EX_VALVE_BT10R0.PRT ' TSU_EX_VALVE_B104R0 R Default (1,0)
g Ex-g—z:tzs—sngﬁg':g A +% 517,850 £0,050 mm Q part(10)
217,850 3 TSU_EXVALVE B103R0PRT Dimension16 1 R part0
@18 050 (3 TSU_EX_VALVE_B107R0.PRT Additional tolerance Dim +1 0 +0,100/-0,000
f
() TSU_EX_VALVE_B111RO.PRT & I Shaft11 V2 ©17,700 0,100 mm % IPart (1,0)
£ SECTION A-A . 3 stackup2 08203 mm 3 =700
A Objectives 0,8 20,5 mm 3 =300
o SECT\ON 8-8 1 b

<

{ AA2 | ¥ Details
Y Results | Contributions
P Sectons % ‘ Hr—rwmw—[}
" Predicted Quality : 5 = 7,00
e : :Cpk = 1,56
: Yield = 100%
: DPMO =0,00

|
\
/ 5 | Mean :0,8mm
oc | | Standard Deviation : 0, 1mm
- | 0,3mm 40,3mm
|
- \
t
|
.

Clipping

Layer Sta

YER_STATED01 TN

Appearance
On-Demand

Stack 21
o
\I
o
o

0.5 mm 0.5 mm

&+ PP
B

. Benefits:

- This tool has the potential to be utilized as early as the prototype phase of a design.

&£ PFP £ FF P

el

- Its ability to quickly provide insights into a design’s tolerance sensitivity.
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PROPRIETARY INFORMATION PROPRIETARY INFORMATION
e WBTS20230731001 e OUPTS20230131001 :
= Pt Compare e PantCompr Attributes | 5F Compare
ok i
s g Status Parameter [ First trem [ Second Item

DRV_DIM_D3 DRV_DIM_D3

A3

Modified

= Identical Visibility Shown Shown
R6 (4X) o Modified Bounding Box
= Identical References
90 & Modified PTC_DIM_NOMIMAL_VAL (Model Annotation Properties) 90.000000 (mm) 92.000000 (mm)
/ I

Sectioning

i i - - Tools Animation
Giw2 E FE

:+ Design Edit Bill Of Color-coded Compare |View State| Augm
Check ™ Structure Materials Search

Tools

Compare View P (7.5

View State Compare Results X Y
l ‘Compare View - Second - 075
A Differences found, View States are not identical.

[J Do not show this message again

R6 (4)()
92 405 REF
Mew 1 DRV_DIM_D185
Mew W GP1
- [i@07-B Modified ~[i@07-B
¥ Annotations Changed ¥ Annotations
! " DRV_DIM_D181 Modified " DRV_DIM_D181
! = DRV_DIM_D3 Modified " pRv_DIM_D3
=IRD1 Modified =IRD1
- [igo7-C Modified -+ [i@o7-C
~ Annotations Changed ~ Annotations
A= BEND_NOTE_23 Deleted

Creo Parametric Creo View MCAD
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MBE Maturity index < innoptus iE=mED
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PTC Virtual Event </ ptc

From Novice to Expert: Exploring the
MBD/MBE Maturity Matrix

- - “ ‘\

Wednesday, September 17, 2025

Europe: 14:00 CEST
Americas: 12:00 PM EDT/ 9:00 AM PDT

In this webinar you'll learn:

Register Now - * How to assess your current MBD/MBE maturity level

* What investments and capabilities are required to move
up the curve

« The tangible business value of a model-based approach

* Next steps to take in your digital transformation

18 © 2025 BVDesign bv
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m

» Sandia National Laboratories - NSE MBE Maturity Index Issue C. A tool to gauge the readiness of
an enterprise/supplier to effectively use MBD.
» https://www.sandia.gov/mbit-mbe/2025/04/11/nsc-mbe-maturity-index-issue-c/

C1. Drawing-Centric ] gnl
. 4
Drawing only. C2. Drawing Model-Centric

\Drawing is master supported with 3D model.

p
C3. Validated Model-Centric ]

\Simplified drawing and associated with 3D model are master.

p
C4. Model-Based Definition

\Annotated 3D Model incl. PMI and/or complete drawing are master.

[ C5. Model-Based Enterprise | o em

Annotated 3D Model is master - no drawing - digital twin. J

ISO 16792  Maturity
Index

19  ©2025 BVDesign bv
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https://www.sandia.gov/mbit-mbe/2025/04/11/nsc-mbe-maturity-index-issue-c/
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https://www.sandia.gov/mbit-mbe/2025/04/11/nsc-mbe-maturity-index-issue-c/
https://www2.deloitte.com/us/en/pages/operations/articles/model-based-enterprise-capabilities.html
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INNOVATIVE INDUSTRIAL INTELLIGENCE

Framework used to assess an organization’s - incl. suppliers - progress in adopting and
implementing Model-Based Engineering (MBE) practices.

Assessment Identifier (AID): Organization under assessment (OUA): Il}escription of Environment: A T Assessment Date: Target Date/Event:
Reser * To-Bl
NSE MBE Maturity Index Rev: NO-VBA BVDO1 Ass L Lawal
Maturity Level Name/# . .
D . Drawi Validated Formalized |Trusted Model- Integrated Extended ::3:: — ) .
rawing- rawin alidate: pability: | Readiness: ion:
.g = . . Model-Based Based Model-Based Model-Based [EREE) [ JRrEHERHE FISTEREY AE"Q”:;n
Centric Moeodel-Centric Model-Centric w0 " ) ) Facet Available? | are Ready? | Using? P
Categories (€5 C1) Definition Definition Enterprise Enterprise  [(ELX0]
LTopics (e.g., T3)
L_Facets (e.g., F2) Transition: As
. Description: How the maturity increases, LO L1 L2 L3 L4 L5 L6 4,0 3,0 2,0 5,0
organization . .. the organization's . . .
C1: Design Activities Rctivities invalved in Product definition 20Dravings usedfor |20 Orawings derived | 20 Drawings and ather | Semantic PMlincluded | Certified, futhaized  |MBD datasetmade | Product definition
designing a product becomes atusted model- | all activities from models derivatives from within 30 model WED useable for alllfecycle | system model made
based definition dataset, walidated 30 madel actities within useable for allifecycle 4,0 3,0 2,0 50
enterprise activities
T1: Product Authority 2,0 3,0 2,0 so ||
F1: Authorized Definition Identifies the authorized | MED data collection Paper 20 drawing with [Electronic 20 drawing |20 drawingfrom 30 |30 drawing(e.0.30 | MBD modelwith MEBD dataset Product definition
product definition [i.e. becomes the praduct support documents with suppart madel with support Interactive Viewable] | support drawingand | containing all system model
legal definitian). autharity. documents documents and from MED model with | support documents: autharized praduct communicating all
support model support documents definition artifacts authorized product + 4 3 2 5
and support model definition artifacts
along with their
aticnzhic

» MBE Category, functional areas to be assessed:

T1: Product Authority
6 o

Capability|Readiness| Adoption| Target TOBE

- —— . AS-IS Level Simalaton ndes o
C1: Design Activities 0.0 0.0 0.0 0.0 Level

C2: Product Data Management Activities 0.0 0.0 0.0 0.0
C3: Manufacturing Activities 0.0 0.0 0.0 0.0 Capability: | Readiness: | Adoption: Target 16 AOERD ol &
C4: Quality Activities 0.0 0.0 0.0 0.0 Toolsare |Processesare| Peopleare |, o L osercuniy

N " . .. Available? Ready? Using? TS Model Derivatives " Certifcation
C5: Enterprise Enabling Activities 0.0 0.0 0.0 0.0

T2 Product Requirements

| T3: Product Definition
Representation
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Trust Framework, embedded in the index:

= A 2D drawing often feels like the master and binding source, but - Untrusted N
that's a false perception.

( Working w (Unauthenticatecq

[QA certifies (automated)]

= The trust framework refers to the level of confidence placed in the
digital models and data sets used throughout the product lifecycle.

Certified

[originator authenticates]

Verified
o Validated
» Certified: Guaranteed to conform to protocols. Versioned

[DA authorizes (explicit)] (Authentlcatedw

» Authorized: Approved by an authority for use in a lifecycle activity.
Authorized L_?_'gned N J
\ raceaple l{

» Authenticated: Proven to be genuine as issued by its originator.
:i : Stateful Condit of

[Authorized and Authenticated ]

‘ Trusted Stateful Condition of
Digital object that

carries information.
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Translation Gaps

= Supplier portal PLM system
» Automatic file generation.
* Native files can contain company specific attributes.

= We can grow toward MBD without waiting for 100% format translation.

Viewing Format gap
1 lTransIator gap

1 Viewer gap lSti” good for use-case

CAD System CAD _ Viewing
Viewer
Native Format Translator Use-Case

© em AG. 2024
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)
1

windchill’

STEP 242
DXF
PDF

= CMM = CAM = Sheet metal =
Web/HTML = Human readable
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INNOVATIVE INDUSTRIAL INTELLIGENCE

» Use the Maturity Index to analyze current versus new methods.
= Calculate ROI.

Design activities PLM activities Manufacturing Quality / Verification

Interface management Model Centric CMM automation

accurate tolerancing

Design activities PLM activities Manufacturing Vgrlijf?clzgi,icl)n Total Gain
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