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Belcan Digital Engineering Solutions

Lead Team

« Experience: 10 SMEs, each with 5+ Years of MBE Implementation

Vision

Belcan Digital Engineering Solutions is your trusted partner to
bridge strategy and execution to achieve your digital vision. + Industry Engagement: ASME, DMSC, DEDMWG, AlA, INCOSE, CCSU
 Certifications: Agile, ASME GD&T Senior Level, OCSMP

» Software: Tool Agnostic, Multi-CAD/PLM/MBE/MBSE

Strategy. Execution

Purpose and Scope Agile Task Execution Bel o .

Readiness Assessment Industry Standard Alignment élcan Uverview &“”

Digital Capability Targets Creator and Consumer Training * 65 years of Engineering Better Outcomes A

Strategy and Governance Software Selection * Global Delivery Network v

Viable Business Case Pilot Execution « 10,000 Professionals

Executive Support Digital Thread Traceability . Annual Revenue of ~$1B

Enterprise Lead Team Supply Chain Enablement

Transformation Roadmap Proc?ess Automation ‘l‘ Aerospace 225 Defense @y Automotive JT.L Government

Org Change Management Rapid Response , - _ » )
ﬁ Space &z Marine '™, Off-Highway i Industrial
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Terminology

Characteristic Characteristic Tag

12
Characteristic: a verification requirement such 4X @.350:.010

as a tolerance or specification that is conveyed "

X[ 01]A[B[CH

through the engineering definition | e

5 2.0 156 [A[B]C]

Characteristic Tag: a human and/or machine-
readable tag applied to a characteristic

Bill of Characteristics (BoC): a list of all the
characteristics applied to a product

Characteristic Accountability: ensuring all Bill of Characteristics (BoC)

characteristic requirements have been met with

0 Information E Bill of Characteristics [042a54¢3-3330-4d25-ab51-0f6956b8517d

traceability through verification results - ® 3w 3 @@ ® @ @ now
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Belcan

QIF Overview

Feature-Based
Characteristic
Centered
Ontology of
Manufacturing
Quality
Metadata

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

XML Technology:

Simple
Implementation
with Built-In
Code
Validation

Information

Semantically
Linked to MBD
for Full Data
Traceability via
Persistent IDs

(QPId/UUID)

Standards Consortivm

QIF 3.0
Approved as an
Digital
Interoperability
Standard
ANSI/DMSC 3.0;
ISO 23952:2020

Digital Metrelogy

Learn more!

https://qifstandards.org/

Belcan Blog:

How QIF Can
Improve Data
Interoperability


https://qifstandards.org/

Drawing-Based Characteristics

Supplier

OEM I
: Release and ; ;
Create 2D Assign 2D Characterize Characterize
. Specs - Isgﬁ%;grto . 2D Dwg . 2D Specs

Complete BoC

. Create BoC

Suppliers author complete BoC Supplier A Supplier B
Gaps to a Digital Thread - 2 0. |
() Single Source of Truth: Characterization is unique to each supplier g &

@ Speed: Time consuming with little automation 2 Q ZRO

O Quality: Manual data transcription is error prone ~ | @ | o @

O Traceability: Manual effort to align inspection results and req'’s - —

O Interoperability: BoC does not support machine workflows

O Consistency: Characterization is not done to any industry stds

2D Specs

Doy
CENE 1




Belcan

MBD Data Elements

SRl VBD DATA ELEMENTS

( Geometry

Geometry Definition

{, .
P g

Attributes and Parameters

Implicit Requirements
Titleblock Data

Annotations

Explicit Requirements
GD&T — Notes — Symbology — Semantic References

# 200 THRU

\
(&)

*Annotations are also known as Product and Manufacturing Information (PMI)

Presentation States

Functionally Named Views and States

: \ . ;
(9 Tezsal ‘ ® /
o A
=, uw;
5
01-ISOMETRIC 02-BOTTOM

03-TOP

Characteristic Annotations

Characteristic Identifiers

20 xez
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Model-Based Characteristics

< OEM = I <—Supplier—p»
Assign 2D Characterize Characterize Create 3D/2D
Complete BoC *

Release and

Issue TDP to .

Supplier

Reuse OEM

Characterization

OiF &%

Engineering authors complete BoC

Parent Characteristic 1D |

Enabling a Digital Thread

4X $.350:010° %
& |2.015@]A[BIC

Single Source of Truth: Characterization is authored once in Eng definition

Child (Instance)
Characteristic ID

Speed: Automation enabled by machine readable formats

Quality: Software integration replaces manual transcription

Bill of Characteristics [042a54¢3-3330-4d25-ab51-0f6956b8517¢]
agm . . . . . . . 0\\110r\n51|:-\1 DBillofCnarartenshcs[m2354c3733304¢2573n51—D'r6956b8517c]
Traceability: Unique characteristic IDs persist in digital thread B % W m @ ® & & @ | ni ni
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Belcan

Characteristic Accountability

Measurement Results
* Inspection results captured
and linked to reqg’s in QIF

* SPC and statistical analysis

Generate FAIR

 Complete set of
requirements published
to quality database

Measurement Planning
* QIF automates
coordinate metrology

3D MBD

* 3D req’s characterized,
associated to features
ggg « QIF MBD published for
quality workflows

3D MBD

2D ReqQ’s
Ch t - t. ® OCR
aracteristic .
Accountability cha,racterlzes 2D
req’s

Complete BOC

* Unified 3D and 2D reqQ’s

3D interactive viewer of
measurement req’s

Plan




Characteristic Workflows

3D MBD

* 3D req’s characterized,
associated to features

* QIF MBD published for
quality workflows

Characteristic
Accountability

Plan



Belcan

3D MBD - Characteristic Tag

« DMSC'’s “ Model-Based Characteristics” document
« Same organization that manages QIF std
 ~180 page document

 |dentifies 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

 June 2023 — voted to submit document for ANSI std
consideration

MODEL-BASED
CHARACTERISTICS

by DMSC

#5101 (Peoge)
¢ Po1@ A ag (Peoon
Y

= .~ Query
‘ i /- : K03 il
7 - 1 (PC00g)
@E‘Umsgﬂm N & ‘ #1804@ g ¢ ® (b
PCOG5
(Peaog) | 205 @ I ~205)
3 *. ) | ‘
% 7/ o I = pCOm

(All Four Associative Features)

Product Product Verification

) o Criticality
Requirement Characteristic - Plan
Classification

Association Tag Requirement

{ REQ-ME-044 { PC041 )CR:S.2 )/ CMM:100% /
<REQ-ME-044< <PC041> >CR: S.2> /CMM: 100%/
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Product Characteristic Tags

Product Characteristic Tag

(Parent Tag)
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Product Characteristic Instance Tags L‘?_',‘B”'A'B@'C@

(Child Tag)

QIF Derivative: Demonstration of MBC Tags




Belcan Bill Of Characteristics

Bill of Characteristics (BoC)
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QIF Export - MBD Data Elements

QIF Expo Validate QIF Translatio
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Characteristic Workflows

(D MBD

2D Req’s

« OCR
characterizes 2D
req’'s

Characteristic
Accountability

Complete BOC

* Unified 3D and 2D req’s

* 3D interactive viewer of
measurement req’s

14



2D PDF and Complete BoC

MBDVIDIA

VA Capvidia MBDVidia Software
Example Workflow to a Complete BoC
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references an ISO std req contained "
in a 2D spec ==

INTERPET IN ACCORDANCE WITH ASME Y14.5-2009, ASME Y14.41-201

STAINLESS STEEL CERTIFIED PER ISO 10374‘IZI-I

2. 2D spec characterized with software Hiice
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B
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3. OCR is used to pull text into software

ALL DIMENSIONS OBTAINED FROM THE MODEL ARE BASIC UNLESS C Pruct S it

omtio, 60000, |
(Quantity 42Kgs _|[Size
"

4. 2D req is appended to 3D general
note in BoC
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Characteristic Workflows

Measurement Planning
* QIF automates
coordinate metrology

3D MBD

Characteristic
Accountability

16



QIF — Measurement Planning

Video
€ crpvion W, ;’&JQ '

MED —

Workflow Measure with o
PolyWorks

@MTS2000

Publish QIF  Ballool
MBD from MBI
ive CAD

€ capviDIA

QIF Derivative Inspection Plan

oM PolyWorks

By InnovMetric Software Inc.

QiF &2 p
» Bmgcw MBDVidia

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

Capvidia. (September 26t, 2022). IMTS 2022 Workflow with QIF MBD. https://www.youtube.com/watch?app=desktop&v=VYoqZXQ2X7M

Belcan proprietary information. Subject to the restrictions on the cover or first page of the document En gineering Better Outcomes | belcan.com 1 7


https://www.youtube.com/watch?app=desktop&v=VYoqZXQ2X7M

Belcan

Characteristic Workflows

Generate FAIR

 Complete set of
requirements published
to quality database

3D MBD

Characteristic
Accountability

Plan

18



QIF — FAIR

Video

MBD-Based FAIl with
Net-Inspect

Auto-generation of FAI reports and MBD-
based measurement data

net- B © cAPVIDIA

QIF Derivative FAIR Characteristic List
MIV

CF @% MBDVidia

by DMSC

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

Capvidia. (September 26t, 2022). MBD First Article Inspection Reporting with QIF & Net-Inspect https.//www.youtube.com/watch?v=XtZ075ZyB2k

Belcan proprietary information. Subject to the restrictions on the cover or first page of the document En gineering Better Outcomes | belcan.com 1 9


https://www.youtube.com/watch?v=XtZ075ZyB2k
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Characteristic Workflows

Measurement Results

* Inspection results captured
and linked to req’s in QIF

* SPC and statistical analysis

Characteristic
Accountability

Plan

20



QIF — Measurement Results (Net-Inspect)

Back in MBDVidia — Import Results into QIF

Wb

MBDVidia

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

Capvidia. (September 26t, 2022). IMTS 2022 Workflow with QIF MBD. https://www.youtube.com/watch?app=desktop&v=VYoqZXQ2X7M

Belcan proprietary information. Subject to the restrictions on the cover or first page of the document En gineering Better Outcomes | belcan.com 2 1


https://www.youtube.com/watch?app=desktop&v=VYoqZXQ2X7M

QIF — Measurement Results (Excel)

Video

meD T
MBD 7 _ ,:_»:,_ —
Workflow Measure with .

PolyW.
@IMTS2022 S

PublishQIF  Balloondn ;
MBD from MB%’&*.#‘ @ visual 3
Native CAD ‘r‘ i spection

€ capvipin

Measurement Analysis

Poly\Work
olyWorks MIV

MBDVidia

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

Capvidia. (September 26t, 2022). IMTS 2022 Workflow with QIF MBD. https://www.youtube.com/watch?app=desktop&v=VYoqZXQ2X7M

Belcan proprietary information. Subject to the restrictions on the cover or first page of the document En gineering Better Outcomes | belcan.com 22
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Belcan How QIF Can Improve Data Interoperability

Native CAD MBD
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Characteristic Presentation Measurement Product and Manufacturing Datum Reference
. . . . 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)


https://www.belcan.com/2023/05/03/how-quality-information-framework-qif-can-improve-data-interoperability/
https://www.belcan.com/2023/05/03/how-quality-information-framework-qif-can-improve-data-interoperability/

Starting your Transformational Journey

What Foundational Elements are Needed
to Support a Digital Thread?

Shift Characterization Left

Author a Complete BoC

<KL
b

= Leverage Industry Standards

Work with trusted SMEs

Mike Werkheiser

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

Evan Kessick

MBE Discipline Manager
269-491-1259
ekessick@belcan.com
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Thank You For Participating!
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