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FAA / CAAs “Composite Meeting” 
 - Composite Safety via Global Efforts - 

 Outline 
• Overview 
• International Standards Organizations 

– Composite Material Handbook 17 (CMH-17) 
– SAE Committees 

e.g., Commercial Aircraft Composite Repair Committee 
– American Society for Testing Materials ASTM 

• Industry/Regulatory Working Groups 
• Workshops 
• Joint Advanced Materials and Structures (JAMS) 

Center of Excellence 
• Future CAA Interface 
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FAA / CAAs “Composite Meeting” 
 - Overview - 

 • FAA Composite Initiatives work with industry, other government 
agencies, and academia to ensure safe and efficient deployment of 
composite technologies used in existing and future aircraft 
– Composite applications are expanding faster than the qualified workforce, 

industry standards, and regulatory guidance available  
• Technical concerns driving Safety Management: 

– Composites are a non-standard technology 
– Limited shared databases, methods, and guidelines 
– Small companies have limited resources and certification experience 

• Work with industry on the certification of composite applications 
provide a benchmark for future standards and regulatory guidance 
– International standards organizations, working groups and workshops are 

used for work with industry 
• FAA focused research and educational ties with academia help 

fill knowledge gaps and provides safety awareness training 
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Organizations Making Progress in 
Composite Standardization 

Some Existing Standards 
Databases 

Test Methods  
Engineering Guidelines 

Analysis Protocol 
Process Methods 

Training 

Presenter
Presentation Notes
Each of these organizations have made significant progress in standardization but progress is unable to keep up with expanding demands because they depend on volunteer support, rather than a solid business model that meets today’s needs.

The Federal Aviation Administration supports all of the organizations shown on this chart with funding and/or volunteer support.  The CMH-17, SAE and ASTM organizations continue to pursue ways to offset their costs (e.g., tutorials, training, and other industry services).  The Government funding they have relied on in the past is shrinking, making them need to consider how they can increase revenue to allow more accelerated development.

Meeting the expanding training needs of the composite workforce appears to be the best investment for these organizations in the near-term because there is sure to be significant revenue if they can create courses that provides practical alternatives to the high-priced cost of going to college, particularly for continuous education.
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Importance of Composite Materials 
Handbook 17, CMH-17 and Other 
Composite Standards Efforts 
• Brings composite industry together  

with regulatory agencies and other  
government groups to determine  
the “best engineering practices” 

• Consensus-driven/user acceptance helps  
ensure reliable engineering databases,  
methods and procedures for a workforce  
that is expanding with new applications 

• Provides a forum on topical engineering concerns 
and new technology needs 
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What is the  
Composite Materials Handbook 17? 

CMH-17 Mission  
 

 The Composite Materials Handbook organization 
creates, publishes and maintains proven, reliable 
engineering information and standards, subjected to 
thorough technical review, to support the development 
and use of composite materials and structures. 

 
CMH-17 Vision  

 

 The Composite Materials Handbook will be the 
authoritative worldwide focal point for technical 
information on composite materials and structures. 
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 Vol. 1  Polymer Matrix Composites: Guidelines for  
            Characterization of Structural Materials 

Significant support from ASTM D-30 
 Vol. 2  Polymer Matrix Composites: Material Properties 

Significant support from SAE P-17 
 Vol. 3   Polymer Matrix Composites: Materials Usage,  
             Design and Analysis 
 Vol. 4  Metal Matrix Composites 
 Vol. 5  Ceramic Matrix Composites  
 Vol. 6  Structural Sandwich Composites (Initial Release) 

Outline for Composite Material 
Handbook 17 

Presenter
Presentation Notes
There are six volumes of the Composite material Handbook 17 (CMH-17).  This represents years of development but still hasn’t reached a level of standardization close to the metal technologies.  Much of Volumes 1, 3 and 6 would be useful for the interested students looking for significant depth in understanding composite structural engineering, maintenance and manufacturing, typically from an engineering viewpoint (most of the authors are practicing engineers in the fields of composites.  This course will use several citing from Volumes 1, 3 and 6.

Note that SAE P-17 and ASTM D-30 are closely integrated with CMH-17, including many of the same volunteers involved in composite standards development.  SAE P-17 is dedicated to developing material and process specifications that support the CMH-17 material databases.  Without such information (i.e., how to procure and process specific materials), CMH-17 databases have limited utility because the users would not generally know how to produce the material to fall within the data population.  ASTM D-30 supports the industry with test specifications that can be reliably applied for generating composite material and structural detail properties.

Revision G to Volumes 1 through 3 are due to be released in 2012. The Initial Volume 6 is scheduled to come out in 2013.

As a FAA employee, you can contact the secretariat for a password to access the members website, which will have not only the most recent published content in pdf files but also draft content being worked through the organization for final approval and future publication.  This is particularly useful since public publication doesn’t occur that often due to the small year-to-year budget of CMH-17.
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ASTM Committee D-30 
ASTM Committee D30 on Composite Materials  

was formed in 1964 
D30 has 6 technical subcommittees that maintain jurisdiction over the Committee's 

60 standards (see Annual Book of ASTM Standards) 

http://www.astm.org/COMMIT/COMMITTEE/D30.htm 
D30.01 Editorial and Resource Standards 
D30.02 Research and Mechanics 
D30.02.04 TG on Interlaminar Fracture  
                     Analysis Benchmarking 
D30.02.05 Round Robin Planning 
D30.03 Constituent/Precursor Properties 
D30.04 Lamina and Laminate Test Methods 
D30.04.08 Specimen Preparation 
D30.05 Structural Test Methods 
D30.05.01 Civil and Marine 
D30.06 Interlaminar Properties 

D30.09 Sandwich Construction 
D30.10 Composites for Civil Structures 
D30.90 Executive 
D30.91 Strategic Planning 
D30.92 Awards 
D30.93 Standards Coordination and  
             Globalization Initiative 
D30.94 Technical Specialists 
D30.94.01 SCGI 
D30.94.02 Glass Transition Temperature (Tg) 
D30.94.03 Compression After Impact (CAI) 
D30.94.04 Composites in Civil Engineering 

Presenter
Presentation Notes
D30 meets twice a year, usually in March and October, with about 30 members attending over two days of technical meetings. The current membership (as of 2012) of approximately 250 represents an international group of people interested in the advancement of composites material technology.  While the committee's roots are founded in the aerospace industry, D30 has also worked to support the needs of automotive, industrial, recreational and medical products made with advanced composites. 

As mentioned previously, ASTM D-30 is closely integrated with CMH-17 and often meets together.  As you can tell from the list above, much of their efforts of ASTM D-30 is focused on composite test standardization.

http://www.astm.org/COMMIT/SUBCOMMIT/D3001.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3002.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D300204.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D300205.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3003.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3004.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D300408.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3005.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D300501.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3006.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3009.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3010.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3090.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3091.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3092.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3093.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D3094.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D309401.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D309402.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D309403.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D309404.htm
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SAE Commercial Aircraft Composite 
Repair Committee (CACRC) 

• The CACRC is an airline maintenance   
committee, formed in 1991 as a combination of  
ATA, IATA and SAE committees, with a common charter 
– FAA played an important role in getting the organization started 

• Mission: To reduce the cost of maintaining Composite Structures, 
through standardization of Materials, Techniques and Training  

• Six active task groups to maintain existing documents  
and create new standards 
– Repair Technique  − Inspection  
– Analytical Design  − Training 
– Repair Materials  − Procedures 

• SAE Contact: Sonal Khunti (skhunti@sae.org) 

Presenter
Presentation Notes
Many of the Composite Safety & Certification Initiatives (e.g., FAA/Industry Workshops on Composite Damage Tolerance & Maintenance) in recent years have been linked with CACRC Meetings

CACRC Task Groups (and their current emphasis)
Repair Technique Task Group: Develop standard repair process documents from best practices
Analytical Design Task Group: Develop a standard repair design and analysis document, guidance only
Repair Materials task Group: Develop repair material specifications in support of commercial airplane bonded and bolted repairs 
Inspection task Groups: Develop Composite NDT calibration standards, and conducts inspection detection round robins in conjunction with Sandia national labs 
Training task Group: Develop standard curricula for non-NDT inspectors, technicians and engineers 
Airworthiness task Group: Develop documents that provide key characteristics for the overhaul of production components 
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Industry/Regulatory Working Groups 
• Assembled based on certification experiences and knowledge 

involving new composite applications  
• Provide a basis for FAA/Industry Composite Workshops  
• Provide an interface with experienced members of the industry to 

share experiences that advance efforts of standards organizations 
• Example of an active composite working group 

Composite Transport Damage and Maintenance Working Group  
was started by FAA and EASA in 2005 
 Helped compile content for CMH-17, Revision G 
 Helped develop FAA safety awareness course content 
 Supported several FAA/Industry Composite Workshops 

• Working Groups may become officially linked to an Aviation 
Advisory Rulemaking Committee (ARAC) for specific tasking 
e.g., ARAC for Transport Airplane Damage-Tolerance and Fatigue Evaluation 
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FAA/Industry Composite Workshops 
• FAA/industry workshops helped benchmark composite industry 

practices for several technical areas 
• Workshops were also used to review progress in composite policy, 

guidance and training initiatives 
• Many composite presentations covered technical details not 

publically available before the workshop  
• Workshop breakout sections were used to debate technical issues 

and help define FAA research 
• 16 workshops were held between 2000 and 2011 
• Wichita State University helped conduct and archive presentations 

and breakout sessions from several workshops on a website  
Presentations, recaps and breakout session summaries at: 
http://www.niar.wichita.edu/niarworkshops/  

Presenter
Presentation Notes
This charts lists how FAA/industry composite workshops were used to advance composite initiatives and share industry practices.  The need to engage the industry was crucial to achieving a benchmark in safe composite practices for subsequent policy, guidance and training developments.

http://www.niar.wichita.edu/niarworkshops/
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List of FAA/Industry Workshops 
• Composite Materials Control Workshop, 2002 

– Covered pre-impregnated composite material & process specifications 
(presentations on industry practices and draft FAA documents) 

https://www.niar.wichita.edu/niarworkshops/Workshops/CompositeMaterialsControlWorkshop2002/tabid/101/Default.aspx 

• Composite Materials Control Workshop, 2003 
– Expanded discussions from 2002 workshop to include liquid resin molding 

(presentations on industry practices and draft FAA documents)  
https://www.niar.wichita.edu/niarworkshops/Workshops/CompositeMaterialsControlWorkshop2003/tabid/102/Default.aspx 

• Bonded Structures Workshop I, June 2004 (Seattle, WA) 
– Bonded structures: design, M&P control, manufacturing and repair 

(presentations on industry practices as a basis for 2005 FAA policy)  
https://www.niar.wichita.edu/niarworkshops/Workshops/BondedStructuresWorkshopJune2004Seattle/tabid/104/Default.aspx 

• Bonded Structures Workshop II, October 2004 (Sussex, UK) 
– Expanded discussions from 2004 US workshop for other participants 

(presentations on industry practices as a basis for 2005 FAA policy)  
https://www.niar.wichita.edu/niarworkshops/Workshops/AdhesiveBondingWorkshopOctober2004Sussex/tabid/112/Default.aspx 

Presenter
Presentation Notes
The four workshops listed on this page helped benchmark industry practices for composite material and process control (pre-impregnated tapes/fabric and liquid resin molding material forms/processes) and structural bonding.  The FAA used this composite industry benchmarking as a basis for an advisory circular and policy memorandums.  FAA Technical Center Research Reports were also derived to document more of the details of industry practices for these subjects.
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FAA Composite Damage Tolerance & Maintenance Workshops 
 Chicago, IL, USA July 19-21, 2006 

 Amsterdam, Netherlands May 9-11, 2007 

 Tokyo, Japan  
June 4 & 5, 2009 

Presentations, recaps and breakout session summaries at: 
http://www.niar.wichita.edu/niarworkshops/  

http://www.niar.wichita.edu/niarworkshops/
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List of FAA/Industry Workshops, continued 

• Composite Maintenance Training Workshop, 2005 
– Review progress in FAA composite maintenance course development   
https://www.niar.wichita.edu/niarworkshops/Workshops/ChicagoWorkshop2005/tabid/100/Default.aspx 

• Composite Damage Tolerance & Maintenance Workshop I, 2006 
– Composite damage tolerance (design substantiation, structural test protocol) and maintenance 

(repair substantiation & inspection) industry practices [Chicago, IL]  
https://www.niar.wichita.edu/niarworkshops/Workshops/ChicagoWorkshop2006/tabid/99/Default.aspx 

• Composite Damage Tolerance & Maintenance Workshop II 2007 
(Amsterdam, Netherlands) 
– Expanded discussions on subjects from 2006 workshop by adding service experiences, 

sandwich damage and repair considerations [Amsterdam, 2007] 
https://www.niar.wichita.edu/niarworkshops/Workshops/CACRCMeetingWorkshopMay2007Amsterdam/tabid/110/Default.aspx 

• Composite Damage Tolerance & Maintenance Workshop III 2009 
– Continued reviewing subjects from 2006 & 2007 workshops, summarized regulatory 

guidance development for related sections of AC 20-107B, and discussed future repair 
standards & training needs [Tokyo, 2009] 

https://www.niar.wichita.edu/niarworkshops/Workshops/WorkshopCACRCMeetingJune2009Tokyo/tabid/114/Default.aspx 

Presenter
Presentation Notes
The first workshop on this page reviewed the objectives and initial content developed for the FAA Composite Maintenance Technology course.  Subsequent efforts led to an SAE report (AIR-5719) that defined the course objectives and listed key teaching points. FAA Technical Center Research Reports further documented the course with an instructor’s guide and teaching repair manual.  The other three workshops listed on this page helped benchmark industry practices for composite damage tolerance and maintenance.  The FAA used this composite industry benchmarking as a basis for related sections of AC 20-107B (Composite Aircraft Structure), which was released in 2009.

No assessments for Module 2.6.
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FAA Joint Advanced Materials and 
Structures (JAMS) Centers of Excellence 

Presenter
Presentation Notes
This chart highlights the two main international composite standards groups that are involved in CS&CI.  It also implies that the FAA plans to use the new centers of excellence for advanced materials to provide research and training in support of expanding composite applications. You may want to mention that some other universities are part of the WSU and University of Washington teams including Northwestern, Purdue, UCLA, University of Delaware, Washington State University and Oregon State University.
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Future CAA Interface 
• Foreign CAA will always be encouraged to support the industry 

interface, which is essential to FAA Composite initiatives 
– Some may have the experience to help lead specific composite initiatives 
– Others seek education/knowledge but want to review ongoing efforts to 

develop industry benchmarks in standards, guidelines, best practices and 
other reports to ensure they can follow the strategy/logic/documentation 

• Working Groups consist of experienced industry technical experts 
to ensure safety is addressed and certification efficiency is achieved 

• Once mature, the goal is to get regulatory guidance and industry 
standards, guidelines & best practices into educational materials, 
giving examples of industry acceptable means of compliance 

• Without proactive involvement a significant safety concern will 
come from lack of trained resources and the application of 
unacceptable engineering, manufacturing & maintenance practices 
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Composite Safety & Certification Meeting 
- Composite Safety via Global Efforts - 

• Thanks for Opportunity. 
• Questions and/or Thoughts? 
• Further Discussion. 
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