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*Current metrology process

What is QIF?
*QIF use cases
*Capvidia and QIF
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Modern Software Process: Manufacturing
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CAM Process

\ Verification

Current State-of-the-art:

* Fully associative master-model
driven technical package

» Supports complex NC processes

* Promotes data re-use

Master Model
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Typical Metrology Software Process
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Current State-of-the-art: rogr?\m

Measurement
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» Adequate GD&T representation
not available: robust, semantic
PMI required

« Downstream metrological 45 (2)
applications exist, but lacking

GD&T cannot associate back to M easidreme n1

Measurement
Resources

Measurement
Uncertainty
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Probmg
Macros

Master Model
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Typical Metrology Software Process
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Quality Information Framework (QIF)
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Feature-Based Ontology
of Manufacturing Quality
Metadata

XML Technology:
Simple Implementation
and Built-In Code
Validation

Data semantically linked
to Model for pure MBE
implementation
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Quality Information Framework (QIF)
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Statistical CAD and
process control PMI data
using QIF

Measurement Bill of Characteristics
result data (“what”) and
Measurement Plan
(“how”) data
2

QIF Resources

ISO/DMIS 5.3 is
fully linked to
QlF
Measurement

templates,
macros, and

4] best practices

BOEING is a trademark of Boeing Management Company
Copyright © 2016 Boeing. All rights reserved.

AP GLOBAL PRODUCT DATA
{2 ELYSIUM m NORTHROP GRUMMAN Zi__’ﬂflﬂﬂ f £y INTEROPERABILITY Copyright © 2014 Northrop Grumman Corporation. All rights reserved.
P 4. S UMMIT

GPDIS_2016.ppt | 7



A Simple, Unified QIF Workflow 1/5
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Authority Model
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A Simple, Unified QIF Workflow 2/5
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Authority Model
QlF MBD

.| Generate QIF Model
CAD + PMI
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A Simple, Unified QIF Workflow 3/5
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Augment data:
Measurement Plan

Authority Model
QlF MBD

.| Generate QIF Model
' CAD + PMI

QlF MBD
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A Simple, Unified QIF Workflow 4/5
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Augment data:
Measurement Plan

Authority Model

-

QlF MBD

.| Generate QIF Model
' CAD + PMI

Augment data:
Measurement Results
] ]
Results f| Results | Results | Results
QIF Plans

&

QlF MBD
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A Simple, Unified QIF Workflow 5/5
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Augment data:
Measurement Plan

Authority Model

QlF MBD

.| Generate QIF Model
CAD + PMI

) QIF MBD
All data linked

to authority
model Augment data:
Measurement Results
Results j§ Results § Results § Results
QIF Plans QIF Plans
Augment data:

QI F M B D Statistics QI F M B D

L8 S
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QIF Interoperability Demonstration @ IMTS 2016
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http://qifstandards.org/imts-2016-qif-demonstration/

Example Workflow — CMM Automation and Optimization

Global Product Data Interoperability Summit | 2016

Authority Create Optimize Run CMM & Visualize Results
Model QIF Data CMM Plan Analyze Results on Model
— & QIF Document [ —
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IMTS2016

International Manufacturing Technology Show

C | i C k h e re to WatC h th e Vi d eo September 12 - 17, 2016 - McCormick Place - Chicago
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https://vimeo.com/181984071
https://vimeo.com/181984071

DMDII Project: Automatic Generation of Optimized CMM

Programs on the DMC
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BMETROSAGE capvidia

DIGITAL MANUFACTURING AND

DESIGN INNOVATION INSTITUTE UNC CHARIOITE
a1 2 UILABS Collaboration
DMC & | NAVAZAIR

Extract Bill of Optimize Generate

Characteristics Measurement Inspection Inspection
- Plan - Program Program

ouT

CAD + PMI
IN

* Generate
optimized
measurement
plan from CAD +
PMI and available
resources

* Query semantic
relationships of
features and
GD&T

¢ Convert to QIF

MBD

* Analyze feature
accessibility and
choose workpiece
orientation

* Generate CMM
clearance paths

(e QIF Enabled Workflow II—)
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Example Workflow — Supply Chain Control
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Technical Data
Package
Native Model

Certified QIF MBD
QIF Plans (BOC)

OEM Supply Chain
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Example Workflow — Supply Chain Control
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Technical Data ( QIF Plan \

Package Bill of Characteristics
Native Model

Certified QIF MBD
QIF Plans (BOC)

Characteristic 1
Characteristic 2
Characteristic 3
Characteristic n

OEM Supply Chain

BOEING is a trademark of Boeing Management Company

'V GLOBAL PRO TD T Copyright © 2016 Boeing. All rights reserved.
z;! ELYSIUM m NORTHROP GRUMMAN @aﬂflﬂa INTEROPE LT Copyright © 2014 Northrop Grumman Corporation. All rights reserved.
- Y¥ asu M M I

GPDIS_2016.ppt | 18



Example Workflow — Supply Chain Control

Technical Data
Package
Native Model

Certified QIF MBD

( QIF Plan \
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Example Workflow — Supply Chain Control

Technical Data
Package
Native Model

Certified QIF MBD
QIF Plans (BOC)

( QIF Plan \
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Example Workflow — Supply Chain Control

( \ QIF Results &Statistics Stream
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QIF Workflow — 0T & Industry 4.0
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Mechanization,

Mass production,

water power, steam  assembly |

power

QIF Model &
Meas Plan
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MTC Core Research Project: Digital Twin
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Digital Twin Research:
The QIF format as a
backbone for data
transmission and
storage in support of
the Digital Twin
concept

Manufacturing
Technology Centre
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Capvidia, QIF, and Digital Metrology
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Capvidia QIF-Enabled Technology
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M——

2D Drawing S 4 . o
Derivative Ballooning Assign Inspection Statistical
to 3D PMI n
. model Sl VR e n-process Process et
Conversion lidati GD&T Inspection
Ml FAI/PPAP checkand  Measurement ' Organizational Tools to P Feedback Control
s Device Measurement Characteristics
verification ’
Link to ’ Performance  Rules/Macros/
authority . Testing Templates : Failure Mode
del Drawing Non- Part Point Cloud ] e
S View =) Destructive Fixturi GD&T
' Tolerance Measurement - XIUMNE - uation Analysis
Generation " T _ Testing in CMM (FMEA)
stac l{p et Uncert:—:unty Srmmaeen
Digitally analysis PRI Calculation & ~
Signed . Analysis/ Optimization
g
Documents Technical Gage R&R CMM Path .
Data Package Other-than- Generation everse
(TDP) FEA ar!d CMM offline & Collision  Engineering
Generation Simulation Tolerance programming  Avoidance

Guardbanding

DMIS Program
Generation
and Execution

Lightweight
Model Viewing

Shop Floor
Optimization

BOEING is a trademark of Boeing Management Company

‘V 9y~ GLOBAL PRODUCT DATA Copyright © 2016 Boeing. All rights reserved.
z;)‘ ELYSIUM m rHROP | z A INTEROPERABILITY Copyright © 2014 Northrop Grumman Corporation. All rights reserved.
. Yv¥ A S UMMIT

GPDIS_2016.ppt | 24



GPDIS 2016

Global Product Data Interoperability Summit | 2016

[
0
)

Home | View | Tools

MBDVidia 3.5.160901 -

nist_ctc_03_asmel_nx800_rd.prt

[m] x
Style ~ (@) ~

) Zoom -
+f» Pan

& Rotate ~

@ standard Views -
4a Previous View

o Next View
General

Model Tree
({2, Model Tree | [ZF Properties

Filter

Selection

x

=] nist_ctc_05_asmel_nx800_rd.prt

B Layers

“S; Reference Planes

-[&] Zone Sections

%) Model Entities

| Annotations

@ Characteristics

s+ Feature Control Frame (4)
L Festure Control Frame (20)

~L Feature Control Frame (27)

@ Feature Control Frame (10)
* Feature Control Frame (32)
#¢ Feature Control Frame (5)

O Feature Control Frame (3]
# Feature Control Frame (45)
 Feature Control Frame (44)

~— Feature Control Frame (11)

4B Vertical Dimension (28)
1] Vertical Dimension (37)
1 Vertical Dimension (41)

{7 Horizontal Dimension (8)
4 Herizontal Dimension (35)
{1 Horizontal Dimension (38)

Bill of Characteristics.

[¢* Multiselection ? [ 'f“ L%

2
Q

snap

'8  Selected Only

W ()2 Display Ausiliary ~

Al

Visibility

nist_ctc_05_asme1_nx800_rd.prt

(3 render Modes - | (0)-

o Draw Vertices ~ | Ry

[5 prawedged-] | g2~

Shade

Lighting

M1Panels -

Ml Legend

i

Windows

x

& [ ‘ i ‘ i ji ‘ QPID: b2a92534.5702-4254-368b-6¢229834b607
Back Forward | Generate lllustrations  Show lllusiration | Import  Export Bind | HTMLReport
¥l | Tag Saved View  Feature GD&T High Tol | Nominal ~Low Tol = DRF | Criticality | Criticality A.. Measurement... | Size Origin
¥ ©4.05959 Cylinder 5859 © [@o30]A] 0.03 - - A Undefined  Undefined 12 (0,0,11.25)
W 505960 Plane 5860 A [oss[A-B] o033 - - A-B Undefined Undefined 0,0,45)
¥ #4605961  MBDO1  Plane 5961 EZINEE 0.015 - - B Undefined Undefined (0,0,0)
¥ 0705952 Cylinder 5952 (&) O 002 0.002 - - - Undefined Undefined 25 (0,0,101.25)
¥ ~ 805963 cylindrical Segment 5063 [ ¥ [026[A-B] 0025 - - A-B Undefined Undefined 2 (0,0,0)
¥ 905964 cylindrical segment 5964 [ # [026[A-B] 0025 - - A-B Undefined Undefined 22 (0,0,0)
¥ —10.0.5966 Cylindrical Segment 5866 |— |.005 0.005 - - - Undefined Undefined 10 (0-1847.25
¥ I116.0.5975 Opposite Planes 5975 5,000£008 &% 0.008 5 -0.008 - Undefined Undefined 5 (020971247,
v
< >
EEICPEEI P & SN PR 4] 2

Questions?
ease contact us:

Daniel Campbell
dc@capvidia.com
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