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Terminology
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Product Characteristic: Proollg;:;[airégr_erl;;esristic B roduct Charactorstic
I I I T P T
A trait, quality, or attribute of a feature (Child Tag) 2% 200,005 0 ag (Parent Tag)
[ 4 [.0300|AlB®/C®@

or product that requires verification to
ensure product acceptance.

4X ¢ .300:.005 THRU@
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2X .500:.01048)
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Product Characteristic Tag:

A human and/or machine-readable tag
applied to a characteristic

A=>B
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Terminology
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QIF Overview
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Learn morel!

https://qifstandards.org/

Feature-Based XML Technology: Information QlF 3.0
Characteristic Simple Semantically Approved as an _
Centered Implementation Linked to MBD Digital Belcan Blog:
Ontology of with Built-In for Full Data Interoperability How QIF Can
Manufacturing | Code Traceability via Standard Improve Data
Quallty validatiﬂn Persistent IDs ANSI/DMSC 3.0 |nter0perab|l|ty

Metadata | (QPId/UUID) ISO 23952:2020

Developed and Maintained by the Digital Metrology Standards Consortium (DMSC)

Digital Metrology
sunaarss corsorm IV IS
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3D MBD - Characteristic Tag
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« DMSC'’s “ Model-Based Characteristics” document
« Same organization that manages QIF std
« ~180 page document

 ldentifies specific types and categories of product
characteristics and optional augmentations

 Nomenclature, definitions, symbols, practice, and data
structure for the representation and communication of
Model-Based characteristics

e June 2023 — voted to submit document for ANSI std
consideration

MODEL-BASED

CHARACTERISTICS

by DMSC
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Visual Response -
(All Four Associative Features)

Verification
Plan

Product Product Criticality

Classification

Requirement Characteristic

Association Tag Requirement
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Drawing-Based Characteristics
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Complete BoC

Design Engineering Quality Planning

. ngr%cgggisz’e . Create BoC » .

Inspection

Create 2D . Assign 2D . Release and . Characterize
Issue PD 2D Dwg

Dwg Specs

Y Suppliers author complete BoC Supplier A Supplier B
5@9Q,,
Gaps to a Digital Thread a
@ Single Source of Truth: Characterization is unique to each supplier 5 — ! @:; :
@ Speed: Time consuming with little automation ﬁ < =2
@ Quality: Manual data transcription is error prone

@ Traceability: Manual effort to align inspection results and req’s
@ Interoperability: BoC does not support machine workflows

@ Consistency: Characterization is not done to any industry stds

2D Specs
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Model-Based Characteristics
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Complete BoC
Design Engineering

I — Quality Planning — I Inspection

Create

Characterize . Complete
MBD BOC/QIF

Release and
Issue TDP .

Characterize ’
2D Specs |:||:|

Create MBD .

»

Assign 2D

»

Specs

*Engineering authors complete BoC % Ml barose

_—4X @ .300:.005 THRU-@
/%320 X 82.000°
[% [2.0300[A[B®[Ca @

\
)

B
Enabling a Digital Thread _— e \OF B
© sSingle Source of Truth: Characterization is authored once in Eng definition B =~ -
© Speed: Automation enabled by machine readable formats -l
@ Quality: Software integration replaces manual transcription \ @ e
© Traceability: Unique characteristic IDs persist in digital thread MZ'.II.,:% L] Em N p:,?,,/
© Interoperability: Characteristics are embedded in interop file format g m
@ Consistency: Characteristic authored to industry std format e
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Model-Based Characteristic Workflows

Global Product Data Interoperability Summit | 2024

Design Engineering I — Quality Planning — I

Inspection

Create

Characterize . Complete
MBD BOC/QIF

Measurement

Planning

Characterize ’ < >
2D Specs |:||:|

Sl el _ @ Complete BOC @) Generate FAIR
«3D req’s characterized, - Unified 3D and 2D req’s « Complete set of

associated to features - 3D interactive viewer of requirements published to
* QIF _MBD published for measurement req’s quality database

quality workflows

@ 2D Req’s @ Measurement Planning UEEEITEE RESTE
. OCR Characterizes - OIF automates . I.nspectlon re:sglts captured and
AR (e coordinate metrology . Iénli(gdailodr:titsislt?cgll I;nalys:is
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Model-Based Characteristic Workflows
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Design Engineering I — Quality Planning — I

¢ i )

Inspection

Characterize

1%=]D)

‘ 3D MBD Option 1:
3D req’s characterized, Characteristic Authoring in Native CAD
associated to features
* QIF .MBD published for Option 2:
quality workflows Characteristic Authoring in QIF Workflow
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QIF Export — Option 1

Global Pro

Native CAD System

QIF Export
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QIF Export — Option 2
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QIF Export

Global Product Data Interoperability Summit | 2024

Video

QIF Export from Native CAD

© cAPVIDIA
Native CAD QIF Derivative

BRI Miv

or

by DMSC

MBDVidia

Enabling a Digital Thread
Single Source of Truth, Speed, Quality, Traceability, Interoperability, Consistency
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FREE QIF Viewer

Global Product Data Interoperability Summit | 2024

Video

FREE QIF Viewer

Belcan © "KOTEM

QIF Derivative Free QIF Viewer

QIF MBD Evolve Viewer

Enabling a Digital Thread
Single Source of Truth, Speed, Quality, Traceability, Interoperability, Consistency
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Model-Based Characteristic Workflows
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Design Engineering I — Quality Planning — I

Inspection

Create

Complete
BOC

. Characterize
2D Specs |:||:|

, ‘ Complete BOC
@ 20 Req's _ » Unified 3D and 2D req’s
* OCR Characterizes - 3D interactive viewer of
2D req’s

measurement req’s
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2D PDF and Complete BoC

Global Product Data Interoperability Summit | 2024

Video

Combining 2D Spec and 3D MBD
Characteristics

© cAPVIDIA
QIF Derivative / 2D Specifications Complete 2D/3D BoC

= 1,
g

QIF MBD 2D Specs

MBDVidia

Enabling a Digital Thread
Single Source of Truth, Speed, Quality, Traceability, Interoperability, Consistency
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Model-Based Characteristic Workflows
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Design Engineering I — Quality Planning — I Inspection

Measurement

Planning

< il )

Measurement Planning
* QIF automates
coordinate metrology

.v’ ¥ » GLOBAL PRODUCT DATA
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QIF — Measurement Planning
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Video

Measurement Planning

© cAPVIDIA

@3 PolyWorks

QIF Derivative Inspection Plan

e PolyWorks

@ By InnovMetric Software Inc.
A
OF R

y DMSC

MBDVidia

Enabling a Digital Thread
Single Source of Truth, Speed, Quality, Traceability, Interoperability, Consistency
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QIF — Measurement Planning
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Video

Measurement Planning

© cAPVIDIA

MIV

OF 55

y DMSC

MBDVidia

Enabling a Digital Thread
Single Source of Truth, Speed, Quality, Traceability, Interoperability, Consistency
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Model-Based Characteristic Workflows
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Design Engineering I — Quality Planning — I Inspection

< il )

. Generate FAIR gl A
. Complete set of FAIR Using Net-Inspect
requirements published to
quality database Option 2:
FAIR Using Excel
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QIF - FAIR — Net-Inspect
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Video

Belcan

Model-Based FAI with Net-Inspect

Belcan

net " © cApvIDIA

QIF Derivative FAIR Characteristic List
CAPVIDIA
MIV a|||_||!||||||||||1|||\ .

net

QiF 2 -

Enabling a Digital Thread
Single Source of Truth, Speed, Quality, Traceability, Interoperability, Consistency
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QIF — FAIR — Excel

Global Product Data Interoperability Summit | 2024

Video

Excel FAI Reports

© CcAPVIDIA
QIF Derivative FAIR Characteristic List

MIV

OIF 157 -

Enabling a Digital Thread
Single Source of Truth, Speed, Quality, Traceability, Interoperability, Consistency
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Model-Based Characteristic Workflows
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Design Engineering I — Quality Planning — I

Inspection

< il )

Option 1:
Measurement Results Measurement Results from Net-Inspect
* Inspection results captured and
linked to req’s in QIF - :
. : Option 2:
« SPC and statistical analysis P
Measurement Results from Excel

g »~ GLOBAL PRODUCT DATA
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QIF — Measurement Results (Net-Inspect)
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Video

Belcan

Measurement Results

© cAPVIDIA

lintintitnnl

net

QIF Results Measurement Analysis

-. |||_||!||||I||||I||||\ .
net-iik g

OiF 15 MBDVidia
o g

Enabling a Digital Thread
Single Source of Truth, Speed, Quality, Traceability, Interoperability, Consistency
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QIF — Measurement Results (Excel)
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Video

Belcan

Measurement Results

© cAPVIDIA

belcan.com

Measurement Analysis

@3 PolyWorks M|V

QIF Results

MBDVidia

Enabling a Digital Thread
Single Source of Truth, Speed, Quality, Traceability, Interoperability, Consistency
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Drawing VS Model-Based Characteristics
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Drawing-Based Characteristics:

Design Engineering

Create 2D
.

Assign 2D

»

Issue PD

Specs

Release and

I Quality Activities
OEM MFG / Supply-Chain

TV
Characterize
2D Dwg

Manually
Characterize
2D Specs

Complete BOC*

\ETISEY
Create BoC

»

»

Inspection

»

Digital
Transformation

Model-Based Characteristics:

Design Engineering

Complete BoC*
»

Characterize ’
2D Specs

Characterize

Create MBD .

Native MBD

Assign 2D
.

BoC/QIF

Create 3D/2D

I — Quality Activities — I
OEM MFG / Supply-Chain

Release and
Issue TDP

»

»

Inspection

»

il

<

Shortened

[

Timeline
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B s « INTEROPERABILITY 2 0 2 4
y ¥ % SUMMIT




How QIF Can Improve Data Interoperability
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Native CAD MBD

3.000£.005 ——
x[]ot[aB[clg
i \ 4X $.350£.010
/ [$[g.015@|aB[C]
1.500+.005
Bill of Characteristics (BoC)
Bill of Characteristics [042a54c3-3330-4d25-ab51-016956b8517¢ | Universal Unique Identifier (UUID)
© Informatior D&II of Characteristics [042a54¢3-3330-4d25-ab51-0f6956b8517¢]
ISIR - @ ge 7 M A E &® ® - ni ni
Reset Decolorize Hide Re-Balloon Export Import Bind HIML 3DHTML PDF Report Publish  Import
Report Type Report  Report
lF M B D v Tag Saved View Feature Name Annotation Name GD&T ) / (+) DRF
= 01_TOP Opposte Planes 517 ad21 3000 +005 -005~ 3000 .005 -
ﬁlloooims ) v @ 21 01_TOP Cylinder 512 ad11 @350 +010 -010 350 .010 z
v @ 22 01_TOP Cylinder 514 ad1l @350 +010 -010 350 .010 -
v @ 23 01_TOP Cylinder 513 ad11 @350 +010 -010 350 .010 s
— 2 v @ 24 01_TOP Cylinder 515 ad11 @350 +010 -010 350 010 -
B v & 3 01_TOP Cylinder 512 g0 & [B015@]A[B[C] - 015 A/B/C
v & 32 01_TOP Cylinder 514 ap0 & Qms@ AlBIC - - 015 A/B/C
v ¢ 33 0LTOP Cylinder 513 a0 @ |BOI5M|A[B|C 05 AB/C
v & 34 01_TOP Cylinder 515 ap0 & ¢_o15@ NEE - - 015 A/B/C
g — 4 01_TOP Opposite Planes 521 ad23 1500 +005 -005 1500 .005 -
a ¥ ~ 51 01_TOP Generic 538 a1 01 A/B/C
1.500:.005 v ~ 52 01ToP Generic 542 ol 0 amc
T | { | { T T T
1
Characteristic Presentation Measurement Product and Manufacturing Datum Reference
4 IDs State Object Information (PMI) Frame (DRF)
Figure 1: Native MBD Translated to QIF, Harvesting All the Native MBD Elements Figure 4: Characterized Bill of Characteristics (BoC)
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Starting your Transformational Journey

Global Product Data Interoperability Summit | 2024

What Foundational Elements are Needed
to Support a Digital Thread?

Shift Characterization Left

v= Author a Complete BoC

o —

Tt

150 Leverage Industry Standards

Work with trusted SMEs

Mike Werkheiser

Director of MBE
860-299-6250
mwerkheiser@belcan.com

Evan Kessick

MBE Customer
Development Lead
269-491-1259
ekessick@belcan.com
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Thank You for Participating!




Terminology
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Product Characteristic: Proollg;:;[airégr_erl;;esristic B roduct Charactorstic
: : - . Tag (Parent T
A trait, quality, or attribute on an (Child Tag) X 2000054 ag (Parent Tag)
[ ¢ [.030@|AlB®C®|@

element of a feature such as its size,
location, form, or property, which may
be a specification limit, a dimension
with tolerance etc.
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Product Characteristic Tag:

A human and/or machine-readable tag
applied to a characteristic
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