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Model-Based Quality Statement ‘

* Product acceptance from a Model Based Definition (MBD) has been
one of the primary inhibitors for moving towards Model-Based
Enterprise (MBE) implementation!

* Assurance that product acceptance can be performed from an
authorized part defining model is a critical driver toward achieving
maximum MBE return on investment!

* The Model is the master authoritative definition of data: Legally &
Functionally

 Determining an end-to-end model-based quality solution including
persistent product characteristics will enable the manufacturing
guality function to become a primary advocate for MBE!

’»TechAzu] acturing Quality becomes a primary promoter for MBE



Terminology

 Various terminology use in industry
* Process related
« Manufacturing related
» Safety / Use / Regulatory related
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Variety of Symbols used on Drawings across Industries ‘

Letters Describe

Criticality Area
® © kD y

« S Safety

e P Performance

D Design
 E Engineering

h

V . ‘Appearance
O '

c1)

V@@ &




Looking upstream and downstream of characteristic
« Other important information related to symbology NOT readily available:

Source of
Characteristic &
Reporting recipient
* Prime Contractor

* Prime Vendor

e Customer

* Engineering

* Manufacturing Group

Who's driving this?

»TechAzul

Product
Development

State

 Tooling Inspection

* First Article Inspection
* Production

When does it apply?

Inspection
Frequency

& Applicability
e Initial FAI

e Every part
- Serialized

* Lot Sample

 In process
- SPC Statistical Citrl

What do we need to do?




Currently used symbology
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Symbols Specify Feature Criticality

SAE AS9102 First Article Inspection (Rev. B)

e Product Sheet [1] of

Form 1: Part Number Accountability

- Def| nition 1. Part Number 2_Part Name 3. Serial Number 4. FAI Report Number
. . ENGINF Bl OCK FRONT /A MSA
- Real Izatlon 5 Part Revision Lovd SAE AS3102 First Article Inspection (Rev. B)
WA Form 3: Characteristic Accountability, Verification, and Compatibility Sheet III of
A t Evaluation
- Cce p an Ce 9. Manufacturing Pr 1. Part Number 2. Part Nameo 3. Serial Number 4. FAI Raport I]
ENGINE_BLOCK_FRONT NiA Ty
Characteristic Accountability Inspection / Test Resulls
¥y i 10. 4. FAl Report
13 DElaII FAI 5 6. Reference 7. R 2 Designed 11. Nan 14 Comments Related To This
. Char, Laretion® | Characteristic 3 Requirement 9 Results 2 |3 | Tooling/Gauging | Conformance S ) N/A
PY C t . Assembly FA num g Designator B (2| usedtoaccept Hurnber
ommunicates. I pode
1_MAP WA |78 ROUNDS WA WA
T 1_MAF T3 ~ A NiA
H a) If above part number is § » 3 - 18 MOTOR INTERFACE - -
= anu aCtU rn d 1MAP WA 3¢ INDEX HOLE A WA
b) If abave part number is - T WP A WA NiA
INDEX of part numbé [ : - 1D INDEX TAB DETAILS
. i P WA |2 GENERAL INFORMATION NA A
- Inspection 7 [ |l ececares
"a 1_MAP NA 4 NOTES WA NiA
. " 1_MAP NA |5 GosT DATUMS WA A
= Q u al |ty " 10 1MAP WA lg CHANGE ~REVISION A A
1 1_MAP WA 8 FINISHES ) NiA
. "2 NP WA |3 RENDER PRODUCTION A A
- Support / Field e e s |
r 1_MAF NA
i 14 74 TRANSMISSION INTERFACE
Service - |
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Symbols Specify Feature Criticality

A B C D E F G H I ] K L
® P d t 1 Initial Sample Inspection Report (ISIR)
ro u C 2 |Part Number: Design/Revision Level:
3 |Part Name/Description: / ENGINE_BLOCK_FRONT. Decision Number:
- D efi n iti O n 4 |Supplier Name: Supplier Number:
5 |Name of Inspection facili Lab Report Attached: [JYes [No
- . 6 |How many pieces measured: Document ID: ‘MﬂdfSM-bfe3-4712-3223-513799(:%3173
- R e al I Z atl O n 7 Nominal Dimension/Specification & |Unit of Tolerance
ftem Material Specifications Measure . N
3 (+) / -) Crticality Criticality Area
A t 76" 68 22° £2° degree 2 2201 -2 FirstArticle | Fit
= Cce p an Ce 777 69 3X @5 0.1 mm 0.1 5 -0.1 Tooling Fit
787 10 4 [P0 |A@|B[C@ mm 0.1 - - Tooling Fit
7977 @275 £0.1 mm 0.1 27.5 -0.1 Tooling Fit
30" 72 @49 201 mm 0.1 43 -0.1 Tooling Fit
31" 73 2% @4 0.1 mm 0.1 4 -0.1  SPC Statistical Safety
827 74 + |@01@ |[A@|B[C@® mm 0.1 - - SPCstatistical Safety
M n 83l 75 22 0 mm 0.1 22 -0.1 Tooling Fit
L4 O m m u n ICateS . el 76 & |02]|A[B|C mm 0.2 - - FirstArticle  Appearance
85T 7 10 0.1 mm 0.1 10 -0.1 First Article Function
. 86" i) 175 *01 mm 0.1 17.5 -0.1  First Article Function
- M an ufactu rl ng a7l 19 @5 0110 DEEP HOLE mm 0.1 5 -0.1 FirstArticle  Function
04 80 28 0 mm 0.1 28 -0.1  First Article Function
. 04 81 14 =071 mm 0.1 14 -0.1  First Article Function
- I nS eCtI O n 90" 82 205 *0.1 mm 0.1 20.5 -0.1 SPCStatistical Safety
p gl 83 R18 201 mm 0.1 19 -0.1 First Article Function @
92 84 5 201 mm 0.1 5 -0.1 First Article Function
. 93F g5 R22 0.1 mm 0.1 22 -0.1 First Article Function
- Q u aI Ity 9al 86 275 02 mm 0.2 27.5 -0.2  First Article Function
d (V282 07450 21 ey

Ft)

Support / Field :
Service

[glgoi@Ag[B] -~
@6 TYP AT 4 LOCATIGNS'@

I
@ (¢9.5) ReF D
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Lexicon - Important Terms and Definitions

* Product Characteristic: a tolerance or specification applied to a
feature or product that requires verification.

« Key Characteristic: a product
characteristic that exists because of a

product requirement Product Characteristic

Key
Characteristic

 Critical Characteristic: a product
characteristic that has a criticality

designation associated with it. Critical

» Usability:
- human readable unique for part,

- computer readable universally unique
»TechAzul




Lexicon - Important Terms and Definitions ‘

 Product Characteristic:

» Atolerance or specification applied to a
feature or product that requires verification | ., e seomerr o tie wover ceries e teorencaiy

E{ACT SIZE | PROFILE, ORIENTATION, OR LOCATION OF A FEATURE OR

- Dimensional Tolerance ESTABLISHED BY APELIED TOLERANGING o NS ARE
- Geometric Tolerance 2. UNLESS OTHERWISE SPECIFIED: AL SURFACES [ [0.030

- Dimension & Tolerance (shown or block) e

- General Note

- Flag Note A

- Symbol or Surface Finish

 Does NOT include
- Basic Dimension
- Reference Dimensions souadts

»TechAzul




Bill of Characteristics (BoC)

TBURFACES
o0s

+.000
5.438 504
3 SURFACES
1.005° (A

Human
Readable
[ Blofiatira | Specicators [ETReMERERY
Baloon# [Char# |[CharZ. 4 Qty Type Sub-Type Units | Upper Limit | Lower Limit
10 10 1 Dimension Lingar Dimension in 0.2n0 0.230
1 11 1 Dimension Linear Dimension in 2.89% 2.855
12 12 1 Dimension Lingar Dimension in 3.9 3Mm

»TechAzul

Machine
Readable

<Characteristics>
<CharacteristicDefinitions>
<DiameterCharacteristicDefinition id="10">
<Tolerance>
<MaxValue>0.1</MaxValue> @
<MinValue>-0.1</MinValue> QiF w
</Tolerance>
</DiameterCharacteristicDefinition>
</CharacteristicDefinitions>
<Characteristicltems>
<DiameterCharacteristicltem id="12">
<Name>Sized +/- 0.1</Name>
<QPIld>651aded1-ff04-498a-968e-044147a2506d</QPId>

<ProdiictCharactarictir>



What makes a good product characteristic symbol?
Critical elements for a characteristic symbol

Symbol must be a recognizable unique shape

Symbol must be easily creatable using existing office/CAD tools

Symbol must be able to contain large alpha numeric identifiers

Symbol must not conflict with other symbols in related ASME / 1ISO standards

Symbol can be easily associated to an annotation (DimTol, GeomTol, Surface
Finish, General Note, Flagged Note)

Symbol must be able to accommodate a Ciriticality Symbol before or after
Symbol can be chained with one or more Product Requirement Symbols
Symbol must be easily created in an ASCII text field

Symbol must be applicable for both 2D drawings and 3D MBDs

10. ..... others?

»TechAzul
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Candidate Symbol Shapes

Normal Elongated

e Must look unique
- Normal aspect ratio
- Elongated aspect
* Not conflict with other standard shapes
- Balloons (Item Numbers)
- Flag notes
- Callouts
* Symbols should integrate
- Inspection Balloons (Drawing)
- Inspection Tags (3D MBD Model)
- Control Characteristics
- Requirements

ASME: °+C ™R <«— —»i«—-— TN s
I TAY SHaNEREDIMNECEOIE©

»TechAzul
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Proposed Symbology

 Product Characteristic <PC007> %ﬁ% Elongated Hexagon ‘

- Unique to each entity
= Geometric, Dimensional tolerances, Notes,
Surfaces Finishes, etc

* Criticality <S< @ “ P55 Backward Chevron
- Defined by company business practices Artow: Chevron
- Examples

= S for Safety
= M Manufacturing
= R regulatory

e Product Requirement >REQ-MD-44> > REQ-MD-44 » Forward Chevron

»TechAzul




What makes a good product characteristic symbol?
Key Criteria for a characteristic symbol

Symbol must be a recognizable unique shape m
Symbol must be easily creatable using existing office/CAD tools
Symbol must be able to contain large alpha numeric identifiers

Symbol must not conflict with other symbols in related ASME / ISO
standards

Symbol can be easily associated to an annotation (DimTol, GeomTol,
Surface Finish, General Note, Flagged Note)

6. Symbol must be able to accommodate a Criticality Symbol before or
after «m

7. Symbol can be chained with one or more Product Requirement«mm

Symbols
8. Symbol must be easily created in an ASCII text field <S<<PCO007>>REQ-ME-29 >
9. Symbol must be applicable for both 2D drawings and 3D MBDs
10. ..... others?

»TechAzul
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Model-Based Product Characteristics (MBPC):

- Symbolic Form
< S <<PCOO7>> REQ-MD-44 > LT




Model-Based Product Characteristics (MBPC):

(s{PC006 )REQ-ME-29) 5.435

(s¢PC007)) REQ-ME-29)

+.000
-.001
3 SURFACES

5 .005(%)

/

s T IH@T 1 e
__/i B ||an Coos',
7 PCO13
.641+.003 /—/
7 2.750+.015 (PC014)

DO NOT BREAK THRU < PCO15/

E

7 .005()

A

{PC016)




Digital Thread Opportunities
* Allows traceability back to common product characteristic number
* These are an enabler to study critical product characteristics

 Examples

Criticality

Product requirement

Inspection method

RPN risk priority number

Producibility Rating

Histogram of manufacturing capability
Process capability number

Drill down from numerous data points to specific data item

{(s{ 7 )RPNI6 » REQ-MD-44 >

»TechAzul




Model-Based Product Characteristics (MBPC):

e Textual Form
<S<<PCO007>>REQ-MD-44>

SURFACES
K

%@iﬁlﬂ PCO0S
g
N
[
R )

=8 438 - 000
e T Lotk
TR 20 [T A ACES I
=008 4

+.000 | 2259 alew ) wcore.

-.001

<S<<PC006>>REQ-ME-29> (/) 5.435
3 SURFACES

<S<<PC007>>REQ-ME-29 | = |¢.0050\) A
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MBPC Enables Measurement Results Traceable to Model

* Model-Based Product Characteristics (MBPC): «mw

- Define Product Characteristics on Model

- Show human-readable identifier unique for part

- Tag machine-readable universal unique identifier
- Link Criticality Designation

'fjla@_}\l o
B 5
'-:'_5-"'- —
Z ]|
I|
L
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Take Aways

* Product acceptance from MBD is a primary inhibitor toward MBE
implementation

* Assurance that product acceptance from a MBD is a critical driver
toward achieving maximum MBE ROI

* Quality can become a primary advocate for MBE.

e |t starts at the MBD and with Model-Based Product
Characteristics

» Opportunity:
- Industry has multiple definitions and representations of “characteristics”
- Need a common standard approach for Product Characteristics

- Lexicon

Human-Readable Symbology

Digital Persistent Identification

Model-Based

»TechAzul
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