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New Standard

STEP AP242

(PDM,

Compoaosite design,
Electrical design,
b Mechanical design)

Design Information QIF

Model-Based Definition

(Geometry and Topology,
Product Structure,
Features, GD&T etc.) (Plans, Resources,
Rules, Results,
Statistics)

1. STEP (File Extension: *.STEP, *.STP)

Inspection Information

* Year Introduced: 1994, Last Update: 2022. of the intersection between STEP AP242 and QIF.

» Standard: ISO 10303-242:2022

* Representation: B-rep (precise) & Vis-rep (approximation)

* Organization: International Organization for Standardization and
PDES Inc.

STEP files are the most widely used & accepted neutral CAD format
today, making it a standard across multiple industries.

Most CAD software supports importing & exporting STEP files, allowing
it to be interoperable between different systems, including CAM
(computer-aided manufacturing), CAl (computer-aided inspection),
and CAE (computer-aided engineering).

2. QIF (File Extension: *.QIF)

1ad
3.0

* Year Introduced: 2013, Last Updated: 2020
* Standard: ISO 23952:2020
* Representation: B-rep (precise) & Vis-rep (approximation)

* QOrganization: DMSC (Digital Metrology Standards Consortium)

QIF (Quality Information Framework) files are made for digital
manufacturing in the 21st century. It optimizes for semantic PMI, which
allows for human & machine-readable CAD leading to two main things:
interoperability & traceability downstream.
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3D MBD Models Based on 2D Drawing

Challenge
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Annotated 3D MBD models

Model-based definition is an approach to creating
3D models so that they effectively contain all the

data needed to define a product. 8T, ~AT4 LocATIoNS
With MBD, the model becomes the source authorlty Rt ANy 10 AR 8]
& a e X ¢s5 - -
that drives all engineering activities. S A Blen |
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2D drawing 3D MBD annotated model
« 2D Drawing is the master document and contains all annotations + Fully semantic, machine-readable PMI
e Over 90% of 3D models have no annotations « Complete MBD definition (MBD ready data)

* Manual conversion is expensive and error prone « Validated model quality
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Industry 4.0 — digital transformation in engineering

Automation
* Lower costs (more competitive)
» Better products (quality demanded by the market)

Requirements
« Engineering information must be Machine Readable (M2M communication)
» Replace traditional 2D drawings with Annotated 3D MBD models
« Reuse of existing information through product life-cycle

Benefits
« Elimination of human interaction (source of errors/expertise)
« Better process control
* Reuse of existing information (3D MBD)
 Lower cost
* Better products
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Lockheed Martine MBE Playbook

CUSTOMER NEEDS DESIGN & ANALYSIS
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https://www.youtube.com/watch?v=ZTWmM21VKks&list=LL
https://www.youtube.com/watch?v=dQax2iPY4VE&t=19s
https://www.youtube.com/watch?v=DZ6fsXt4HeQ

MBDVidia

Access, explore, share, and
organize your MBD data
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Model Based Definition: Current Challenges
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Typical Problems with MBD Workflows

Access to MBD

 Requires costly CAD seat

» Bad data means loss of
design intent

e MBD requires access to real
data

Inspection Planning

 Characteristic ballooning and
generation of FAl & inspection
reporting forms is a time-
consuming process

 Paper-based formats are
antiquated

Scattered Results

« Measurement results in various
formats

o Lack of result format
interoperability prohibits all-
encompassing analytics

» Results are not traceable to
the authority MBD model

-11
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Access MBD (Direct Interface)

/7 N Direct CAD Interface
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First Article Inspection (FAI) Preparation

solution’lab

-13



solution/lLab

FAI Data Preparation
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HTML Export

€ cAPVIDIA

Bill of Characteristics

MBDVidia 2024.4.2412.27

[ caD_modelDefaultgif

General Information
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Revision
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Measurement Results
Management

Traceability (Binding with CAD Data)
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Traceability

(0 Print ~ImportInfo...
& Print Preview... | A[5 Mass Properties...

&4 Find...
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Bill of Characteristics X

LgInfomation [ Bill of Characteristics |

QFID: 20e3able-b35e-4406-5bed-34724 207551

Saved View | Feature Name Annotation ... | GD&T ) / “ DRF | Criticality Part1 |

Tag

£729 DEFAULT A.. Plane 4653 (B) AE_GTOLS 0002 - - Critical
E I—_---“
Q)zs DEFAULT Cylinder 4718 (C) 0.008 -0.008 - Critical
©9 LEFT.VEW  Cylinder 4720 AE_GTOLO @0.007]A] 0007 - - A Major 0.008
@4 FRONTVIE.. Cylinder 4746 AE_GTOLZ & [@ooos[AG[B[C®| o006 - - AEBCE Major 0.006
@4 FRONTVIE.. Cylinder 4747 AE_GTOLZ & [@ooos[AG[B[C®| o006 - - AEBCE Major 0.006
@27 DEFAULT A.. Cylinder 4718 (C) AE_GTOLE EXETIRTIE 0004 - - A®B  Critical 0.006
@4 FRONTVIE.. Cylinder 4716 AE_GTOLZ & [@o00s[A@[B[C®] oooe - - AMBCE Major 0005
[#] €4 FRONTVE.. Cylinder 4748 AE_GTOLZ & [gos[A@[B[C®] oooe - - A@BCE Major 0005 =
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QIF Based Workflow with CMM
Programs
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Inspection Results Analysis with Smart Profile

QIF (3D +PMI) import into Kotem Smart Profile

= Import measurement points

SP % o - £3~ Q@ Untith .25 (64) Ly e (ET.q GD&T  REPORTING - =2 xX
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3

Warnings and errors during evaluation @ [29] Nomina 10908; AE_DRIVEN_DIM13 512857
Severity Description Related to
7-Error Unrelated actual mating envelope size is out of tolerance. The added bonus tolerance equals the size tolerance  Nominal 10927; AE_DRIVEN_DIM9 28] Nomina| 10910; AE_DRIVEN_DIM13 512857
7-Emor Unrelated actual mating envelope size is out of tolerance. The added bonus tolerance equals the size tolerance - Nominal 10927; AE_DRIVEN_DIMS

7-Eror Unrelated actual mating envelope size is out of tolerance, The added banus tolerance equals the size tolerance  [20] 0100@H[0002 (1.1%) #2 [KCI, Nominal 10927; AE_DRIVEN_DIM2
in[ A [ B @ [ C @] Nominal 10927; AE_DRIVEN_DIM3 @ [29] Neminal 10912; AE_DRIVEN_DIM13 512857

Nominal 10527 A% GRIVEN. OIS ———

- Error  Unrelated actual mating envelope size is out of tolerance. The added bonus tolerance equals the size tolerance  [28] 0100(@)[.0005 (2.5%)] [KC] , Nominal 10931; AE_DRIVEN_DIM10

@ 29] Nominal 10913; AE DRIVEN_DIM13 512857}
Close ————————
@ 29] Nominal 10914; AE DRIVEN DIM13 512857}
@ [29] Neminal 10915; AE_DRIVEN_DIM13 5128575

@ (31] Nominal 10816; AE DRIVEN_DIM12 512857}
@ (31] Nominal 10817; AE DRIVEN_DIM12 512857}

@ [31] Nominal 10918; AE DRIVEN DIM12 512857}

@ [31] Neminal 10919; AE_DRIVEN_DIM1Z 5128575

7\ [31] Nominal 10920: AE DRIVEN DIM12 5108574 ™
@ 1 ) »

ZnSummary [© Views [ 7 Filters _

- Inches ASME Y145M-1994 @

- Error  Unrelated actual mating envelope size is out of tolerance. The added bonus tolerance equals the size tolerance

- Error  Unrelated actual mating envelope size is out of tolerance. The added bonus tolerance equals the size tolerance in
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5 Select

[ Toggle

(™ Planar rotate

( Around clicked point 0 features; 0 geometries; 331 points selected  X: -
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= Standard Format
= Traceable to MBD
as) - MBDVidia 3.7.171201 - BRACKET.qif - 0 X
o . . Home View Tools Style ~ @ -
= Enables Data Mining & Analytics sackcrar .
z
b
Bill of Characteristics x
L] » ‘ i = | L i} | QPID: fag14724 3¢43 4754 b3f Ti7bcadeBeec
Back  Forward Generate lllustrations  Show Illustration Import Export  Bind HTML Report
¥ T Saved View | Feature Name Annctation .. | GD&T (+) / -} DRF Criticality Excel = Smart Profile Checkmate ~
¥/ £17 =multiple  Plane 10923 (A) AEGIOL0 [T [005]KC] oo0s - - - critical  0.0020  0.0010 0.0020
v g+ multiple Opposite Planes 10927 (C) AE_DRIVEN.. .196 +005[KC] 0.005 019 -0.005 - Critical 0.1970 0.1968 0.1969
¥ 120 *multiple Opposite Planes 10927 (C) AE_GTOL4 [ [oto@[alike) 0.01 - - A Critical 0.0050 0.0049 0.0010
7 ';a 22 *multiple Cylinder 10925 () AE_DRIVEN... ¢.EUT +002 -001[KC] 0.002 0501 -0.001 - Critical 0.5010 0.5000 0.5000
¥ @24 +multiple  Cylinder 10925 (B) AE_GTOL1 F010@[A]IKC] 0.01 - - A Critical 0.0010 0.0000 0.0010
v @25 = multiple Cylinder 10929 AE_DRIVEN... Q.SUU +006 -001[KC] 0,003 0.5 -0.,001 - Critical 0.5002 0.5001 0.5002
@ os  wemnlinla  Culindar 10000 A oTOuo & TeAmnanl aloanl ~anlik~1  nno _ _ ADADAD  reitieal nnnin nnnon nnnin ©
4 MNon-Measurable Main + 3
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