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Aerospace	
  and	
  Defense	
  companies	
  that	
  make	
  product	
  for	
  the	
  
commercial	
  aviation	
  industry	
  have	
  all	
  certified	
  at	
  least	
  one	
  aircraft	
  
configuration	
  with	
  regulators	
  using	
  the	
  latest	
  technologies	
  in	
  model	
  
based	
  definition. Interestingly,	
  regulators	
  continue	
  to	
  be	
  anchored	
  in	
  
paper	
  based	
  paradigms	
  of	
  engineering	
  design	
  and	
  are	
  cognizant	
  of	
  
the	
  need	
  to	
  advance	
  model	
  based	
  definition	
  in	
  the	
  digital	
  
enterprise. The	
  PLM	
  A&D	
  Action	
  Group	
  has	
  taken	
  positive	
  steps	
  to	
  
examine	
  the	
  digital	
  thread	
  and	
  explore	
  the	
  art	
  of	
  the	
  possible	
  for	
  
certifying	
  commercial	
  aircraft	
  designs	
  in	
  an	
  industry	
  consistent	
  
manner. Examine	
  with	
  us	
  the	
  elements	
  of	
  the	
  digital	
  thread	
  and	
  our	
  
thoughts	
  on	
  a	
  consistent	
  approach	
  to	
  certification	
  relevant	
  data.

Abstract
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Aerospace	
  &	
  Defense	
  PLM	
  Action	
  Group
Founded	
  in	
  February	
  2014

Administered	
  by:

www.CIMdata.com
Global  Leaders  in  PLM  Consulting
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Aerospace	
  &	
  Defense	
  PLM	
  Action	
  Group
Mission

An	
  association	
  of	
  aerospace	
  &	
  defense	
  companies	
  within	
  CIMdata’s	
  globally	
  
recognized	
  PLM	
  Community	
  Program,	
  which	
  functions	
  as	
  a	
  PLM	
  advocacy	
  group	
  
to:

§ Set	
  the	
  direction	
  for	
  the	
  aerospace	
  &	
  defense	
  industry	
  on	
  PLM-­‐related	
  topics	
  
that	
  matter	
  to	
  members

§ Promote	
  common	
  industry	
  PLM	
  processes	
  and	
  practices	
  

§ Define	
  requirements	
  for	
  common	
  interest	
  PLM-­‐related	
  capabilities

§ Communicate	
  with	
  a	
  unified	
  voice	
  to	
  PLM	
  solution	
  providers

§ Sponsor	
  collaborative	
  PLM	
  research	
  on	
  member-­‐prioritized	
  industry	
  and	
  
technology	
  topics
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The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
History
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1.	
  Conceptual	
  
Design

2.	
  Requirements	
  
Definition

3.	
  Compliance	
  
Planning

4.	
  Implementation	
  

5.	
  Post-­‐
Certification

6.	
  Aircraft	
  
Retirement

Design

Production

Maintenance

The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Compliance	
  and	
  Certification:	
  EASA	
  &	
  FAA

Excerpts  courtesy  of  www.easa.europa.eu and  www.faa.gov/
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Tomorrow2010	
  to	
  Today

Evolution	
  of	
  the	
  Certification	
  Process
100	
  Years	
  of	
  History

• 2D	
  Layouts
• 2D	
  Drawings
• EBOM
• MBOM

2D	
  Hand-­‐
Drawn	
  Designs

• 2D	
  CAD	
  Layouts
• 2D	
  CAD	
  Drawings
• 2D	
  Hardcopy
• EBOM
• MBOM

2D	
  CAD	
  
Designs

• 3D	
  Solid	
  Model
• 2D	
  CAD	
  Drawing
• EBOM
• MBOM

3D	
  CAD	
  +	
  2D	
  
CAD	
  Designs

Standardized  Certification  by  Drawings

Legacy  Drawing  Based  Certification

1920’s	
  to	
  2010
Individual  Agreements

••3D	
  Solid	
  Model
••2D	
  CAD	
  Drawing
••EBOM
••MBOM

3D	
  Designs

Standard  Process

New  MBD  Based  Certification

FAA  Order
8000.79

AC21-­48
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l “Model	
  Based	
  Definition	
  (MBD) is	
  a	
  
mechanical	
  engineering	
  initiative	
  
where	
  a	
  3D	
  model	
  with	
  Product	
  
Manufacturing	
  Information,	
  PMI	
  
[GD&T,	
  surface	
  finish,	
  etc],	
  
augments	
  or	
  replaces a	
  2D	
  
engineering	
  drawing	
  as	
  design	
  
documentation.”

l In	
  the	
  digital	
  enterprise	
  MBD	
  is	
  the	
  
single	
  source	
  of	
  engineering	
  truth
and	
  enables	
  the	
  digital	
  thread.

l Existing	
  certification	
  relies	
  on	
  
drawings	
  which	
  do	
  not	
  exist	
  in	
  the	
  
MBD	
  world.

The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
MBD	
  and	
  the	
  Digital	
  Enterprise
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Can	
  we	
  define	
  a	
  standardized	
  common	
  approach	
  to	
  use	
  MBD	
  for	
  
certification?

Proposal:
l Determine	
  the	
  industry	
  minimum	
  MBD	
  content	
  for	
  certification

l Ensure	
  technical	
  package	
  proposal	
  facilitates	
  and	
  associated	
  tools/systems	
  
support	
  interoperability	
  

l Share	
  industry	
  analysis	
  results	
  for	
  the	
  technical	
  data	
  package	
  content	
  and	
  
format	
  to	
  FAA	
  &	
  EASA

l Align	
  priorities	
  across	
  industry	
  groups	
  solving	
  for	
  the	
  technical	
  problem
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l What	
  is	
  the	
  minimum	
  MBD	
  
content	
  to	
  support	
  the	
  digital	
  
thread	
  for	
  the	
  industry?
§ Design
§ Manufacture
§ Certification

l Interoperability	
  based	
  on	
  
industry	
  data	
  standards	
  is	
  a	
  
key	
  to	
  the	
  digital	
  thread.

l AP242 is	
  the	
  recognized	
  
majority	
  direction	
  for	
  
enabling	
  this	
  interoperability.	
  

The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Project	
  Activities

1.	
  
Conceptual	
  
Design

2.	
  
Requiremen
ts	
  Definition

3.	
  
Compliance	
  
Planning

4.	
  
Implementation	
  

5.	
  Post-­‐
Certification

6.	
  Aircraft	
  
Retirement

Design

Production

Maintenance

D
ata  Standards
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l Multiple	
  part	
  types	
  were	
  analyzed	
  
for	
  minimum	
  MBD	
  digital	
  thread	
  
required	
  data	
  elements.

l Each	
  element	
  was	
  evaluated	
  
based	
  on	
  both	
  the	
  support	
  by	
  the	
  
standard and	
  translation	
  tool.	
  

Evaluating	
  Standard	
  Support	
  for	
  the	
  Minimum	
  MBD	
  
Digital	
  Thread	
  (Design	
  +	
  Manufacture	
  +	
  Certification)	
  

Part Type Data Element Support Score

Common MBD Elements Partially Covered
Composite - Detail - Core Stiffened 
Bond and Co-Cured Mostly Covered

Casting/Forging Partially Covered
Forging Partially Covered
Sheet Metal Partially Covered
Machined Not Well Covered
Tube Assembly - Flexible & Ridged Partially Covered
Wire Harness Not Well Covered
Installation N/A
Standard Part - Electrical (Connector, 
Back Shell, etc.) Not Well Covered

Under Evaluation for Revision 2 of this Paper

Ducting - Metallic - Mechanically Fastened

Standard Part - Mechanical

Supplied Part - Mechanical Systems (Pump, Actuator, etc.)

Supplied Part - E/E Systems (Battery, LRU, etc.)

Category Description Associated Score
Not Supported 0%

Not Well Support 1-29%
Partially Supported 30-85%
Mostly Supported 86-99%
Fully Supported 100%
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The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Detailed	
  Examples
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The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Detailed	
  Examples
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Develop	
  the	
  common	
  definition	
  for	
  
A&D	
  of	
  Model-­‐Based	
  Definition	
  and	
  Bill	
  
of	
  Material	
  with	
  a	
  recommendation	
  on	
  
the	
  minimum	
  content	
  necessary	
  to	
  
satisfy	
  certification	
  requirements.

Proposal:
l Determine	
  the	
  industry	
  minimum	
  

MBD	
  content	
  for	
  certification
l Ensure	
  technical	
  package	
  proposal	
  

facilitates	
  and	
  associated	
  
tools/systems	
  support	
  
interoperability	
  

l Share	
  industry	
  analysis	
  results	
  for	
  
the	
  technical	
  data	
  package	
  content	
  
and	
  format	
  to	
  FAA	
  &	
  EASA

l Align	
  priorities	
  across	
  industry	
  
groups	
  solving	
  for	
  the	
  technical	
  
problem

The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Status

1.	
  
Conceptual	
  
Design

2.	
  
Requiremen
ts	
  Definition

3.	
  
Compliance	
  
Planning

4.	
  
Implementation	
  

5.	
  Post-­‐
Certification

6.	
  Aircraft	
  
Retirement

Design

Production

Maintenance

D
ata  Standards
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l Nov	
  2017:	
  Publish	
  Minimum	
  MBD	
  Digital	
  Thread	
  White	
  Paper

l Q1	
  2018:	
  Publish	
  Minimum	
  MBD	
  Certification Digital	
  Thread	
  White	
  
Paper

l Engage	
  with	
  PLM	
  and	
  Translator	
  Vendors	
  to	
  increase	
  coverage	
  of	
  AP242	
  
and	
  validate	
  interoperability

l Share	
  industry	
  analysis	
  results	
  for	
  the	
  technical	
  data	
  package	
  content	
  and	
  
format	
  with	
  FAA	
  &	
  EASA

l Get	
  Involved!	
  	
  The	
  A&D	
  Industry	
  faces	
  emerging	
  risk	
  by	
  not	
  coming	
  
together	
  to	
  solve	
  this	
  critical	
  technical	
  challenge.

The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Next	
  Steps
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AEROSPACE & DEFENSE PLM ACTION GROUP

Thank	
  You!
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The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Regulatory	
  Timeline
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l Type	
  Certificate	
  (TC):
§ The	
  TC	
  is	
  a	
  design	
  approval	
  issued	
  by	
  
the	
  Civil	
  Aviation	
  Authority	
  (CAA)	
  of	
  a	
  
given	
  country	
  (such	
  as	
  the	
  FAA	
  and	
  
EASA)	
  when	
  the	
  applicant	
  
demonstrates	
  that	
  a	
  product	
  complies	
  
with	
  the	
  applicable	
  regulations.	
  

§ The	
  certificate	
  reflects	
  a	
  
determination	
  made	
  by	
  the	
  regulating	
  
body	
  that	
  the	
  aircraft	
  is	
  manufactured	
  
according	
  to	
  an	
  approved	
  design,	
  and	
  
that	
  the	
  design	
  ensures	
  compliance	
  
with	
  airworthiness	
  requirements.	
  

The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Airworthiness	
  Certificate
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The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Certification	
  Process	
  &	
  Requirements	
  (FAA	
  &	
  EASA)

Phase	
  1	
  –
Pre_Application

Phase	
  2	
  – Formal	
  
Application

Phase	
  3	
  –
Document	
  
Compliance

Phase	
  4	
  –
Demonstration	
  
and	
  Inspection

Phase	
  5	
  -­‐
Certification
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The	
  Digital	
  Thread	
  for	
  Aerospace	
  &	
  Defense
Certification	
  Requirements
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