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JOINT COORDINATION MEETING SCHEDULE 
April 22-26, 2024 – Scottsdale, AZ 

 
NOTE: Registration will be setup outside the Grand Ballroom Foyer 

 
MONDAY  4/22/2024 

Time 
(MST)  Center Ballroom Palomas/ 

Coronado San Carlos Sedona 

7:30 Check-In Opens 

8:00 Aircraft 
Certification with 
Composite or AM 

Parts Tutorial 

Statistics Tutorial Bonding M&P 
Tutorial 

Ceramic Matrix 
Composites Overview 9:00 

10:00 Break 
10:15 

Cert Cont'd Stats Cont'd Bonding Cont'd CMC Cont'd 11:15 
12:15 Lunch 
1:15 

Cert Cont'd Stats Cont'd Bonding Cont'd CMC Cont'd 2:15 
3:15 Break 
3:30 

Cert Cont'd (Open) (Open) (Open) 4:30 
5:30 End of Day 

 
TUESDAY  4/23/2024 

Time 
(MST)  Center Ballroom  Sonora/Rio 

7:30 Check-In Opens 

8:00 WG/TG Chair Hybrid Meeting Tutorial New Member 
Orientation  

9:00 Opening Coordination   
10:00 Break 
10:15 

Opening Coordination cont'd   11:15 
12:15 Lunch 
1:15 Opening Coordination cont'd 

  2:15 Joint Guidelines 
3:15 Break 
3:30 

PMC Design   4:30 

5:30 Social Hour (5:30-7:30) 
(Paradise Park) 
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WEDNESDAY  4/24/2024 
Time  
(MST) Center Ballroom Palomas/Coronado Sonora/Rio 

7:30 Check-In Opens 
8:00 PMC GWG  Joint Statistics DTTG 9:00 

10:00 Break 
10:15 

Supportability WG (SoBR) AM GWG Engine Application 
11:15 
12:15 Lunch 
1:15 Sandwich Volume WG / 

TG AM M&P CMC Testing 
2:15 
3:15 Break     
3:30 

Safety Management WG AM Data Review PMC M&P 
4:30 
5:30 End of Day 

 
THURSDAY  4/25/2024 

 Time 
(MST) Center Ballroom  Palomas/Coronado Sonora/Rio 

7:30       
8:00 

PMC Design  Spacecraft CMC Data Review 
9:00 

10:00 Break 
10:15 

Crashworthiness WG  AM Testing 
CMC M&P  

11:15 (open) 
12:15 Lunch 
1:15 

Bond TG  AM Design and Analysis PMC Data Review 
2:15 
3:15 Break     
3:30 Closing Coordination 

(Center Ballroom)  4:30 
5:30 End of Day 

 
GWG = Guidelines Working Group 
M&P = Materials and Processing 
DTTG = Damage Tolerance Task Group 
  



 

5 
 

FRIDAY  4/26/2024 
Time  Sonora/Rio 
7:30   
8:00 

Exec  
9:00 

10:00   
10:15 

Exec cont'd 
11:15 
12:15 End of Day 
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FACILITY MAP 
MEETING LOCATION 

 
Double Tree Resport by Hilton Paradise Valley - Scottsdale 
5401 N Scottsdale Rd 
Scottsdale, AZ 85250 
 

 
MEETING VENUE MAP
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MEETING ROOM MAP 
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CONNECTING VIRTUALLY 

 

Joint Coordination Meeting on Tuesday - Hybrid 

  Tues 4/23 to Thurs 4/25 
Coordination and WG/TG meetings 

Link 
https://wichitastateuniversityniar.my.webex.com/wi
chitastateuniversityniar.my/j.php?MTID=me5521dd
d2e69ed69993c00e7e469148f  
 

   

Meeting 
Number 

Access code: 2559 022 0820 

Password: scottsdaleaz2024 

   

Mobile 
device 

1-650-479-3208  
Access code: 2559 022 0820 

Password: 72688732 

 

Meetings will be hosted on Webex with the login information above. WebEx Breakout Sessions 
will be utilized and instructions are in following pages. 

  

https://wichitastateuniversityniar.my.webex.com/wichitastateuniversityniar.my/j.php?MTID=me5521ddd2e69ed69993c00e7e469148f
https://wichitastateuniversityniar.my.webex.com/wichitastateuniversityniar.my/j.php?MTID=me5521ddd2e69ed69993c00e7e469148f
https://wichitastateuniversityniar.my.webex.com/wichitastateuniversityniar.my/j.php?MTID=me5521ddd2e69ed69993c00e7e469148f
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WebEx Guide 
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COMPOSITE MATERIALS HANDBOOK 17 

 
JOINT COORDINATION AGENDA 
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NEW MEMBER ORIENTATION 
 
Tuesday, April 23, 2024                                             8:00 a.m. – 9:00 a.m. 
 

• Introducing CMH-17 Organization – Michelle Man  
– Our Mission 
– The Coordination Group  
– What does the Secretariat do?  
– Websites we use 

• Participating in CMH-17 – Cindy Ashforth, FAA  
– Handbook Goals 
– How to get involved 
– FAA Guidance Philosophy and Role of CMH-17 

• Continue with Open Coordination Meeting 
 
 
 

OPENING COORDINATION AGENDA 
 

Tuesday, April 23, 2024      9:00 a.m. – 2:15  p.m. 

9:00-9:15 Welcome, New Organizational Roles and Responsibilities, Larry Ilcewicz and 
John Tomblin 

9:15-10:00 Secretariat Update, Michelle Man, Austin Nordyke and Andrew Pringle 
10:15-12:15 WG/TG Introductions, TG and WG Chairs   
 

PMC- Crashworthiness WG Data Review WG Guidelines WG 
  Bonded Joints TG Certification TG Design TG 
  Engine WG (joint CMC) M&P WG Bonding Process TG 
  P17 TG Safety Management WG Disbond & Delamination TG 
  Damage Tolerance TG Sandwich WG Core TG  
  Spacecraft WG Specialized Data WG Statistics WG 
  Supportability WG  Testing WG   

CMC- Data Review WG Design & Analysis WG M&P WG 
  Testing WG     

AM- Data Review WG Design & Analysis WG Guidelines WG 
  M&P WG Statistics WG Testing WG 

 
1:15-2:00 Future of CMH-17, Cindy Ashforth 
2:00-2:15 Scottsdale Schedule, Ahmet Oztekin 
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CLOSING COORDINATION AGENDA 
 

Thursday, April 25, 2024      3:30 p.m. – 5:30 p.m. 

 
• Tutorial Report Out 
• WG/TG Report Out 
• Secretariat Updates 

– Dates for fall virtual meeting 
– Handbook release goals 
– New taskings 

• Hearing from you 
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COMPOSITE MATERIALS HANDBOOK 17 

EXECUTIVE COMMITTEE 
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CMH-17 PMC EXECUTIVE COMMITTEE AGENDA 
(tentative agenda) 

 
Typically for Working Group and Task Group Chairs ONLY 

 
Friday, April 26, 2024      8:00 a.m. – 12:00 p.m. 
 

• Yellow Page needs 
– Planning for dates 

• New Taskings 
• Discussion 

– What’s new 
– Your input in meeting and organization proposals 
– Awards 

• Fall meeting 
• Reminders 

– General notes 
– Draft Content to Secretariat 

• Wrap up & Adjourn 
 
Note: updates may be made based on activities/outcomes during the week 
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COMPOSITE MATERIALS HANDBOOK 17 

 
TECHNICAL WORKING AND TASK GROUPS 
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EXECUTIVE LEADERSHIP 
 
CMH-17 HANDBOOK CO-CHAIR 
 
       Ms. Cindy Ashforth, FAA 
       Dr. Ahmet Oztekin, FAA 
 
 
CMH-17 INDUSTRY LEADER 
 
       AM: Mr. Rick Cole, NRC 
       CMC: Mr. Doug Kiser, NASA 
       PMC: Dr. Carl Q. Rousseau, Lockheed Martin Aeronautics 
       PMC: Mr. Stephen H. Ward, Consultant 
 
 
CMH-17 SENIOR ADVISORS  
 
       Dr. Larry Ilcewicz, FAA 
       Dr. John Tomblin, NIAR 
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ADDITIVE MANUFACTURING 
TECHNICAL WORKING AND TASK GROUPS 

 
DATA REVIEW WORKING GROUP 
 
 Facilitated by Michelle Man, NIAR 
 
Objectives:  
• Develop data table formats including recommended reduced data for presentation. 
• Data reduction and draft data tables for the Handbook.  
• Work with potential data sources for the Handbook and review documentation/pedigree of 

potential data sets. 
• Maintain data section of the CMH17 AM volume. 
• Work with Statistics Working Group to ensure the methods used for data analysis are 

captured in the Statistics chapter.   
 
 
DESIGN AND ANAYLSIS WORKING GROUP 
 
 Ms. Elisa Buckner, Northrop Grumman 
 Dr. Sung Park, Northrop Grumman  
 
Objectives:  
• Establish design and analysis guidelines, methodologies, and basic engineering 

requirements to increase first-time success and enable substantiation and predictive 
capabilities for parts fabricated with polymer based additive manufacturing processes.   

• The early focus of the working group will be broad generalizations, followed by details 
unique to a select number of specific processes.   

• When used as intended, this guidance will ensure consistent application of best practices 
for the design and analysis of products to be manufactured with the stated material and 
processes. 

 
 
GUIDELINES WORKING GROUP 
 
 Mr. Rick Cole, National Research Council Canada 

Dr. Bijan Deris, Boeing 
 
Objectives:  
• Provide guidance to AM Working Groups to identify and resolve overlaps and gaps in 

handbook content.   
• Coordinate AM Volume outline / Table of Contents to ensure rational organization of 

handbook content. 
• Prepare introductory and overview content for the AM Volume to establish guidelines for 

handbook users. 
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MATERIALS AND PROCESSES WORKING GROUP 
 

Dr. Fei Liang, Gulfstream 
 Ms. Chloe McGuffin, Markforged 
 Mr. Eric Moyer, Boeing 
 
Objectives:  
• Provide an outline critical relating to M&P for polymer AM.  
• Outline to encompass all the work completed until now, while leaving room for more 

complex materials in the future. 
• Content completion of outline based on work done to date.  
• Identify gaps in current completed work to identify additions for the nth qualification and 

other areas of research. 
• Maintenance of the sections as new qualifications are performed as well as updates to 

already established quals. Closed feedback loop to accommodate.   
 
 
STATISTICS WORKING GROUP 
 
 Dr. Lindsay Jones, Boeing 
 Mr. Stefan Kloppenborg, De Havilland Aircraft of Canada 
 Dr. Elizabeth Clarkson, Retired 
 
Objectives:  
• Incorporate Vol I and Vol III Statistical techniques from CMH-17 
   Reorder and add sections, such as graphing techniques 
• Include appropriate statistical techniques for equivalency processes, review NCAMP, 

MMPDS, and other approaches as necessary. 
• Try to make material more accessible to non-statisticians. 
 
 
TESTING WORKING GROUP 
 

Mr. Joe Costanzo, Boeing 
 Mr. Brian Kitt, Spirit AeroSystems 
 Mr. Royal Lovingfoss, NIAR 
 
Objectives:  
• Give guidance on appropriate test methods and test conditions for use with AM materials 

while taking into account, material type, machine capabilities, process information, 
industry desired data, statistical analysis requirements, and available standards.   

• Test standard creation and/or appropriate changes may be necessary by working with 
applicable industry leaders and standards organizations to ensure the test method is 
understood, usable, appropriate, and repeatable for use with AM materials.   

• Working with other groups of the CMH17 AM community to ensure proposed test 
methods are applicable for their purposes and can help in harmonizing all aspects that 
control a data set prior to submission and inclusion into the CMH17 AM volume. 
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CERAMIC MATRIX COMPOSITES  
TECHNICAL WORKING AND TASK GROUPS 

 
DATA REVIEW WORKING GROUP 
 
 Dr. Rajiv Naik, University of Connecticut 
 
Vision Statement 
To provide the final technical/editorial review of all data prior to review by the full Coordination 
Group; provide a review of the application of the data documentation requirements to the actual 
data being supplied; develop formats for data presentation in the handbook; and establish the 
data documentation requirements for the handbook. 
 
Goals 

 Formulate guidelines and requirements for data submission, data documentation, data 
analysis, and data review for all CMC data that is submitted for inclusion in the 
handbook. 

 Review the data and the data analysis of data sets that are submitted for inclusion in the 
handbook. 

 Develop formats for data presentation in the handbook and for storage of data in 
electronic databases. 

 Develop and document statistical methods for data pooling and data analysis of CMC 
data. 

 
 
DESIGN AND ANAYLSIS WORKING GROUP 
 
 Dr. Arun Bhattacharya, Boeing  
 Mr. Kevin Rugg, Pratt & Whitney 
 
Vision Statement 
To be an authoritative source for design, analysis, and verification information for the validation 
and certification of CMC engineered structures. 
 
Goals 

 To provide information on design and analysis certification methods and options, the 
level of substantiation information required, and formats required in validation and 
certification processes. 

 To specify material property and performance input and validation data needed for 
design and analysis of CMC components 

 To identify test parameters to produce those data, and identify analysis considerations in 
interpreting such data, and to ensure compatibility with design needs 

 To identify approach options for the design and analysis of CMC structures and joints 
 To ensure future relevancy of the handbook by maintaining an up to date survey of the 

current state of the art capabilities within the design, analysis and lifing communities for 
CMCs 
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ENGINE APPLICATIONS WORKING GROUP 
 
 Mr. James Finlayson, Rolls Royce  
 Dr. Scott Finn, Retired 
 
Vision Statement 
To be the primary and authoritative source for information on the composition, fabrication, and 
characterization of CMC engineering materials and structures. 
 
Charter 
Improve the usefulness of CMH17 to the aircraft engine technical community by: 

 developing new CMH17 content specific to aircraft engines for both rotating and 
stationary parts (excluding nacelles and pylons); 

 summarizing how existing CMH17 content applies to typical design, materials, 
manufacturing, maintenance, and certification activities for aircraft engine composite 
parts; 

 documenting industry best practices for the use of composites in aircraft engines; and 
 ensuring consistent content across PMC and CMC volumes. 

 
 
MATERIALS AND PROCESSES WORKING GROUP 
 

Mr. Doug Kiser, NASA 
 Ms. Leanne Lehman, Boeing 
 
Charter 
Improve the usefulness of CMH17 to the aircraft engine technical community by: 
developing new CMH17 content specific to aircraft engines for both rotating and stationary parts 
(excluding nacelles and pylons); 
summarizing how existing CMH17 content applies to typical design, materials, manufacturing, 
maintenance, and certification activities for aircraft engine composite parts; 
documenting industry best practices for the use of composites in aircraft engines; and 
ensuring consistent content across PMC and CMC volumes. 
Goals 

 To define the essential elements of information on composition, structure, and 
processing of CMCs necessary to design, select, fabricate, and utilize CMC structures. 

 To specify the methods and procedures to be used in the characterization of ceramic 
matrix composites and their constituents. 

 To provide a comprehensive overview of ceramic matrix composite technology, outlining 
the history, applications, benefits, ceramic composite systems, methods of fabrication, 
quality control, and supportability. 
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TESTING WORKING GROUP 
 

Mr. Matt Opliger, NIAR 
 Dr. Bob Zhou, GE Aerospace 
 
Vision Statement 
To be the primary and authoritative source for recommended/required methods for testing and 
characterization of CMCs and their constituent materials. 
 
Goals 

 To identify appropriate existing consensus standard test methods for CMCs and their 
constituent materials. 

 To assist in the development of appropriate standard test methods for CMCs and their 
constituent materials, where no such standards exist 
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POLYMER MATRIX COMPOSITES  
TECHNICAL WORKING AND TASK GROUPS 

 
BONDING PROCESSES TASK GROUP (under Materials & Processes) 
 
       Dr. Howard Creel, 3M 
  Ms. Molly Stone, MTech Engineering Services, LLC 
 
CERTIFICATION TASK GROUP (under Guidelines) 
 

Ms. Cindy Ashforth, FAA/ANM 
Dr. Simon Waite, European Aviation Safety Agency (EASA) 

  
 
A new CMH-17 Chapter to present certification guidance and identify issues of concern when 
using composite materials and showing compliance with Design, Production, and Continued 
Airworthiness Requirements.  This recognizes the integrated link between all activities in 
accordance with Safety Management principles. 
 
 
COMPOSITES FOR SPACECRAFT WORKING GROUP 
 
 Mr. Jeffrey D. Eichinger, Boeing 
 Mr. Jeremy Jacobs, NASA Johnson Space Center 
 
The Spacecraft WG addresses the special concerns related to the application of polymer matrix 
composites in a space environment, including the introduction of additional physical property 
measurements into the handbook.  In addition, the group will encourage the inclusion of material 
property data of interest to the spacecraft community. 
 
SPECIFICALLY: 
 To develop guidance on the qualification and usage of polymer matrix composites for 

spacecraft applications. 
 To differentiate development methodologies employed for spacecraft vs aircraft 

certification. 
 To influence spacecraft certification authorities to mature technical requirements 
 To share “lessons learned” unique to spacecraft development challenges. 

 
 
CORE TASK GROUP (under Sandwich) 
 
       Mr. Eric Stenne, Airbus 
       Mr. Shannon Jones, Bell Flight 
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CRASHWORTHINESS WORKING GROUP 
 

 Dr. Mostafa Rassaian 
 
The newly formed Working Group will provide the support for the development of a new, self-
contained section of the handbook on composite Crashworthiness and Energy Management for 
vehicle safety certification.  The Work Group will also attempt to address the needs of the 
composites and aeronautics community at large, and to provide a unique forum of discussion for 
those working in industry, research institutions, and government agencies.  Through a close 
interaction with ASTM Committee D-30, the Work Group will try to develop standards for the 
characterization of the energy-absorbing characteristics of composite material systems, such as 
the axial crushing of column-like members and of thin-wall tubular structures, representative of 
aircraft sub-floors and automotive-sized rails.  In general, it will try to present, for the first time in 
a concise and comprehensive fashion, some recommended design guidelines and practices for 
the experimental and numerical characterization of the crash resistance of advanced composite 
structures. 
 
 
DAMAGE TOLERANCE TASK GROUP (under Safety Management) 
 

 Dr. Douglas S. Cairns, Montana State University 
 Mr. Patrick Enjuto, Boeing 
 Mr. Allen Fawcett, Boeing 
 Mr. Mike Smeets, Fokker Landing Gear 
 Dr. Simon Waite, European Aviation Safety Agency (EASA) 
 
 Significant Contributors 
  Mr. DM Hoyt, NSE Composites 
 Dr. Larry Ilcewicz, FAA 

 
 
DATA REVIEW WORKING GROUP 
 
 Mr. Michael Hempowicz, Toray CMA 
  Mr. Royal Lovingfoss, NIAR 
 
Establishes data documentation requirements, develops formats for data presentation, and 
provides the final technical and editorial review of all data prior to inclusion in the Handbook. 
 
Data Review Working Group (DRWG) performs data review according to a set of published 
procedures that have been developed by the working group To facilitate the data review 
process, the DRWG has established an electronic voting protocol that allows data reviews 
between CMH-17 formal meetings.  DRWG works closely with NCAMP in order that the data 
generated by that organization meets the requirements of CMH-17.  Future tasks will address 
data requirements and formats for data presentation for adhesives.  
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DESIGN TASK GROUP (under Guidelines) 
 
  Mr. Patrick Enjuto, Boeing 

Dr. Larry Ilcewicz, FAA  
 
The objective of the Design Task Group is to develop an appreciation for the many phases of 
design from the start of product development through life cycle challenges, including product 
value assessments of related costs and other performance objectives essential to certifiable 
applications. This efforts will start with an introduction to Composite Design Criteria, 
Requirements and Other Constraints as related to design development and structural 
substantiation. The principles of size and product scaling efforts will be applied resulting in the 
necessary success criteria to attain product readiness and complete product definition, 
certification, production and service needs during the product lifecycle.  
 
DISBOND AND DELAMINATION TASK GROUP (under Safety Management) 
 
  Dr. Ronald Krueger, NIA/NASA LaRc 
  Ms. Lisa McHugh, Northrop Grumman 
 
The Disbonding and Delamination is a Task Group under Safety Management.  The group will 
determine an overall strategy for the handbook to address disbonding and delamination.  The 
task group will examine methodologies needed to assure through-thickness integrity of bonds 
and laminations in polymer matrix composites.  The group will review the existing document to 
assure that the sections related to delamination and disbonding are up-to-date.  The group will 
inherit maintenance responsibility for sections on bonded joints written by the Joints WG.  
Appropriate interfaces will be made with existing groups to address identified gaps, in particular 
a strong interface will be created with the Damage Tolerance Task Group.  The creation of new 
sections may be recommended if the current outline does not meet the needs of the strategic 
approach. 
 
 
ENGINE APPLICATIONS WORKING GROUP 
 
  Mr. James Finlayson, Rolls Royce 
  Dr. Scott R. Finn, GE Aviation 
 
 
GUIDELINES WORKING GROUP 
 
  Ms. Amanda Bastian, Joby 
  Dr. Carl Q. Rousseau, Lockheed Martin Aeronautics 
 
Develops and documents generic guidance information and data which is essential for the 
adequate design, certification or qualification, and production of composite parts and 
assemblies.  The Guidelines Working Group also provides leadership and recommendations 
regarding the scope, responsibilities, and future direction of the Handbook. 
 
The current focus is on characterization test procedures and philosophy, materials property 
data, statistical analysis requirements, general design and analysis methodology, design data 
usage and quality assurance practices. 
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GUIDELINES VOL 3 CH 10 TASK GROUP 
 
 Mr. Rick Cole, National Research Council of Canada 
 
 
MATERIALS & PROCESS WORKING GROUP 
 
 Dr. Margaret E. Roylance, Nano Tech Labs 
 Mr. Daniel R. Ruffner 
 
Provides guidelines, descriptions and case studies of material types and processing options for 
the characterization and fabrication of polymer matrix composite materials. 
 
Current efforts are focused on revising Volume 3, Chapter 5 (Materials & Processes), preparing 
a new section in Volume 1, Chapter 5, which addresses test planning, and establishing 
guidelines for qualification of composite materials. 
 
 
P-17 TASK GROUP 
 
       Mr. Shannon Jones, Bell Flight 
 
 
SAFETY MANAGEMENT WORKING GROUP 
 

Ms. Cindy Ashforth, FAA Aircraft Certification Service, Policy & Innovation Division 
Dr. Larry Ilcewicz, FAA Aircraft Certification Service, Policy & Innovation Division 
 

The objective of the Safety Management Working Group is to provide the basis for assessing 
and managing risk by various means to assure and improve aircraft safety.  The group is 
leading the development of the chapter in Volume 3 - Chapter 17 "Structural Safety 
Management".  Chapter 17 includes considerations, analysis procedures and practical 
applications of safety management.  In addition, the Safety Management Working Group is 
coordinating current initiatives involving the structural safety task group and efforts by the 
damage tolerance and disbond & delamination task groups. 
 
 
SANDWICH WORKING GROUP 
 
 Mr. Lawrence A. Gintert, Independent Consultant 
 Dr. Zhi Ming Chen, The Aerospace Corporation 
 
The Sandwich Working Group is responsible for Volume 6, Structural Sandwich Composites. 
Volume 6 includes information on core, adhesive, and face sheet materials, and on testing, 
design, analysis, fabrication, quality control, and supportability of sandwich structure.   
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Current efforts are focused on developing a long-term approach to data for core and adhesives, 
updating the volume with new information, and coordinating the content with other volumes of 
the Handbook. 
 
 
STATISTICS WORKING GROUP 
 

Mr. Jorge Chavez-Salas, NIAR 
Mr. Stefan Kloppenborg,  

 
Analyzes and/or develops statistical procedures for composite materials evaluation and quality 
control, and provides other statistical support to the Handbook as requested. 
 
Currently, the Statistics Working Group is addressing methodology for setting specification 
requirement values, and is also considering new, revised, and alternate methods of calculating 
material basis values.  Statistics is working in close coordination with the Data Review Working 
Group relative to this latter subject. 
 
 
SUPPORTABILITY WORKING GROUP 
 

 Dr. Joseph Rakow, Exponent Failure Analysis Associates 
 Mr. Stephen Starnes, US Navy 

 
The objective of the Supportability Working Group is to provide the guidelines needed for post-
production support of composite structures including inspection, repair, design, facilities, 
maintenance and disposal.  The group is leading the development of two chapters in Volume 3 - 
Chapter 13 "Defects, Damage and Inspection" and Chapter 14 "Supportability, Maintenance, 
and Repair" which are intended for inclusion in Revision G of the handbook. 
 
TESTING WORKING GROUP 
 

 Dr. Daniel Adams, University of Utah 
 Mr. John Moylan, Element Materials Technology 

 
Offers descriptive and guidance information relating to the usage of chemical, physical and 
mechanical test methods for polymer matrix composites and their constituents. 
 
Currently, sections on failure modes, matrix test methods, prepreg characterization, tensile 
testing, damage tolerance testing, multi-axial testing, strain measurement, glass transition 
temperature, void volume analysis, and density determination are being prepared or rewritten 
(Volume 1, Chapters 4, 5 and 6). 
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WORKING GROUP AGENDAS 
(LISTED ALPHABETICALLY) 

 
AM DATA REVIEW 

 
Wednesday, April 24, 2024                                            3:30 p.m. – 5:30 p.m. 

• Introduction: 
– What it means to be a DRWG member 
– Overview of Volume 7 content and targets 

• Tracker review 
• Content development & progress 

• Draft to date; work needed.  
• Yellow Page activity 

• Incoming Data 
• Call for Volunteers; members and chairs 

 
 

AM DESIGN AND ANALYSIS 
 
Thursday, April 25, 2024                                             1:15 p.m. – 3:15 p.m. 
 

• Introductions 
• FFF Design Content Review 
• PBF Design Content Review 
• Content comparison between ASTM Design Guide and CMH-17 
• YP Comments Review 
• Cross Working Group Collaboration Topics 

 
 

AM GUIDELINES 
 
Wednesday, April 24, 2024                                            10:15 a.m. – 12:15 p.m. 
 
 CALL TO ORDER 10:15am 

Content Preparation:   

Cole Fall 2023 Yellow Page #1 Results Review 10:30am 

Cole 

Chapter 1 – Section Status Review 

• Review status sections 1.1 through 1.8 
• Review bulk of 1.9 Definitions 
• Discuss definition for “Build”  

 
 
 
11:00am 
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Deris 

Chapter 2 – Section Status Review 
• Review status sections 2.1,  2.2,  2.3 
• Determine plan for 2.4 Data Classes 
• Determine plan for 2.5 Qualification vs Equivalency vs 

Interchangeability 
• Determine plan for 2.6 Recommended Test Matrices 

>>  Stefan & Rick to draft 
• Determine plan for 2.7 Data Substantiation for Use of  

CMH-17 Basis Values  
>>  Move to Design & Analysis or Testing chapter ?? 

 
 
 
 
 
 
 
 
11:30am 

New Business:   

Cole Title for CMH-17 Volume 7 11:45am 

Cole Reset monthly GWG meeting date/time   

Cross-WG Coordination Activities:   

Deris Statistics support in drafting content for 2.5.1 Qualification and  
2.5.2 Equivalency   

Cole Statistics support in drafting 2.6 Recommended Test Matrices  

Deris Guidelines support to M&P in drafting content on sources of variability   

Cole REMINDER:  All WG Chairs to provide inputs on Definitions  +  Symbols 
and Abbreviations for inclusion in Chapter 1  

 ADJOURN 12:15pm 

 
 

AM MATERIALS AND PROCESS 
 
Wednesday, April 24, 2024                                            1:15 p.m. – 3:15 p.m. 

• Current Status of Content 
• Areas of Help Needed 
• Near Term WG Goals 
• Items of Discussion 
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AM TESTING 

 
Thursday, April 25, 2024                                             10:15 a.m. – 12:15 p.m. 
 

• Go through the outline, point out changes that have been made: some sections have 
been moved, numbering has been updated, notes have been updated. 

• Update the items that were previously assigned but not completed (for example, things 
assigned to Charles Park should probably be re-assigned).   

• We will go through the roster and make sure we have all up to date contact information. 
• Rick Cole to present on modulus calculations. 
• Review any section updates or new content ready for WG review.  I think we will have 

Tensile Testing and Shear Testing to go over. 
• Deep dive discussion of sub-component and component testing (best practices).  We will 

need to decide where we want to place this in the outline and what “types” of testing we 
want to discuss, and what types of things need to be thought about when thinking of 
testing these types of articles. 

• Revitalize the WG members, look to assign more sections for authoring.  Recruiting new 
members.  We will ask each member to try and get one more new member to join who is 
willing to write. 
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CMC DATA REVIEW 
 
Thursday, April 25, 2024                                             8:00 a.m. – 10:00 a.m. 
 

• Introductions 
• Vision and Goals 
• Data Review process 
• Overview of Sections 16-18 in the Handbook 
• Guest speaker – Mr. Matthew Opliger, NIAR, WSU. 

o “Axiom CMC test methods and test data insights”. 
• Guest speaker – Mr. Jorge Chavez-Salas, NIAR, WSU. 

o “Statistical Analysis of Axiom CMC test data ” 
• Discuss going forward plan 

 
CMC MATERIALS AND PROCESSES 

 
Thursday, April 25, 2024                                             10:15 a.m. – 11:15 a.m. 
 
Presenter Topic Time 

Leanne Lehman Call to order and introductions 5 min 

Doug Kiser Old Business 
  Review Rev A content 
  Review Rev B updates 

20 min 

Leanne Lehman New Business:  Plan Rev C content updates and 
identify authors 
   

20 min 

All Action items 15 min 

 
 

CMC TESTING 
 
Wednesday, April 24, 2024                                            1:15 p.m. – 3:15 p.m. 
 

• Introductions 
• Vision and Goals 
• Overview of CMC Testing WG Sections (Volume 5, Part C, Chapters 8-15)  
• Review and Discuss: 

– Finished Sections Requiring Changes and/or Balloting  
– Sections Currently being Worked 
– Future Plans 
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JOINT ENGINE APPLICATIONS 
 
Wednesday, April 24, 2024                                            10:15 a.m. – 12:15 p.m. 
 

• Working Group Overview - Mission, Membership, Rhythm 
• Vol. 3 Rev H and Vol. 5 Rev. B Submissions 
• Review Current WG Scope and Discuss Whether Expanded Scope is Desired 
• Review Chapter Outline and Status of Planned Sections 
• 2024 Working Group Plans 
• Summary & Actions 

 
 
 

JOINT GUIDELINES 
 
Tuesday, April 23, 2024                                             2:15 p.m. – 3:15 p.m. 
 
Rousseau Call to Order and Welcome 2:00pm 

Cole/Deris/ 
Bastian/Kiser/ 
Rousseau 

Introductions of Joint WG Chairs 2:05pm 

Previews of WED AM and PMC GWG Meeting 
Agendas 2:15pm 

Notional Future Joint GWG Roles/ Responsibilities 2:25pm 

Ilcewicz/ Ashforth FAA Perspectives on Potential GWG 
Roles/Responsibilities 2:35pm 

All Near-Term Action Items 2:45pm 

Adjourn 3:00pm 
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JOINT STATISTICS 
 
Wednesday, April 24, 2024                                            8:00 a.m. – 10:00 a.m. 
 
Topic Speaker Time 
Call to order & introductions Kloppenborg 10 min 
Meeting minutes Kloppenborg 5 min 
Status of Volume 1 Chapter 8 and Volume 7 Chapter 8 Kloppenborg 5 min 
SPC vs. Acceptance Requirements Langston 10 min 
Possible bugs in CMH17-STATS software Chavez-

Salas 
20 min 

Data groupings for ANOVA -- -- 
Introduction Kloppenborg 5 min 
Properties of ANOVA method for various grouping 
strategies (simulation study) 

Kloppenborg 20 min 

Experience with analysis of AXIOM CMC data Chavez-
Salas 

10 min 

cmstatr R package Kloppenborg 5 min 
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PMC BONDING 
 
Thursday, April 25, 2024                                             1:15 p.m. – 3:15 p.m. 
 
The Bonding Process Task Group (BPTG) is convened in the M&P Working Group to 
generate new content for Volume 3 Section 5. 9 Assembly Processes for Bonded 
Joints. The BPTG will have a working meeting covering the activities and status of this 
effort focused on reviewing comments and status of new Rev H content reviewed in 
recent Yellow Pages. 
 
A summary of the new bonding content, status and schedule for Yellow Pages is shown 
in the table below. The details and status of these tasks will be updated at the working 
meeting, and plans laid out for their completion for Rev H.  
 
Section Title Primary Author(s) Status  
5.9 Introduction Howard Creel Incorporate YP 
5.9.1 General Considerations Dan Ruffner Incorporate YP 
5.9.2 Adhesive and Substrate Selection Chad Franks Complete 
5.9.3 Surface Preparation for Secondary Bonding Ashley Tracey, Will Grace, Jim 
Mazza, Kara Storage Complete 
5.9.4 Application and Assembly Processes for Secondary Bonding Scott Leeman, 
Molly Stone Incorporate YP  
5.9.5 Cocuring Dan Ruffner Incorporate YP 
5.9.6 Cobonding Dan Ruffner Complete 
5.9.7 Multi-stage Bonding Dan Ruffner Complete 
5.9.8 Bond Quality Assurance Lisa McHugh, Molly Stone  Incorporate YP  
5.9.9 Considerations for a Bonding Process Specification Lisa McHugh, Molly Stone
 Incorporate YP  
5.9.10 Bonded Joint Certification Chad Franks, Lisa McHugh, Molly Stone Incorporate 
YP 
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PMC CRASHWORTHINESS 
 
Thursday, April 25, 2024                                             10:15 a.m. – 12:15 p.m. 
 
Intro, CWG Charter (10 mins) 
 C-channel Crush Simulations, Test-Analysis Correlation: 

− LS-DYNA MAT54 (Aswini Kona- NIAR) (15 mins) 
− LS-DYNA MAT58 and MAT261 (Alan Byar-Boeing) (15 mins) 
− LS-DYNA MAT213 (Rudy Haluza- SNL) (15 mins) 
− ABAQUS VPS (PAM-CRASH) Pineda-Waas Implementation (Maria Pia 

Falaschetti (University of Bologna) (15 mins) 
− LS-DYNA Modified Ladeveze (Rajaneesh Anantharaju/ Michael Bruyneel -

GDTech) (15 mins) 
 ML-Enabled Application Composite Failure Analysis And Calibration Suites 

(CFACS) For Material Characterization (Humayun Kabir-Boeing) (20 mins) 
 Initiating Rotorcraft and UAM Crashworthiness Task Groups (Volunteers?) (10 

mins) 
 Summary and POST Rev. H Plans (5 mins) 

  
 

PMC DAMAGE TOLLERANCE 
 
Wednesday, April 24, 2024                                            8:00 a.m. – 10:00 a.m. 
 
12.5 Damage Resistance - Status of YP resolution of comments 
       12.5.2.7 Lightning 
       12.5.2.11 Fire Protection, Flammability and Overheating 
       12.5.3.13 HEWABI 
12.3 Design Development and Substantiation - Status of YP resolution of comments. 
       12.3.1 Damage Threat Assessment 
       12.3.2 Damage Design Criteria 
       12.3.3 Substantiation  
       12.3.4 Addressing Category 5 Damage 
        
12.8.8  ILX-34 Wingbox Technology Demonstrator - Status of YP resolution of 
comments 
Key Takeaways - Discussed 
New material post revision H - Discussed 
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PMC DATA REVEIW 
 
Thursday, April 25, 2024                                             1:15 p.m. – 3:15 p.m. 
 
Introduction and Welcome – Royal Lovingfoss, Michael Hempowicz 

1.  Overview of Data Review Working Group (DRWG) 
a.  DRWG Voting Members – Voting Group Expectations 
b.  DRWG Data Source Data Submittal – Data Confidentiality – Data Approval 

Process 
2.  Data Review Schedule 

a. Data in Ballot/ Review/ Upcoming 
• Fracture Toughness tables– Additional Voters Needed 
• Toray 3900-2C/T800s Slit Tape 
• Victrex AE 250 T-071 AS4 12k Unitape  

b. Available Datasets 
c. Additional Datasets 

3.  Old/ New Business 
 
 

PMC DESIGN 
 
Tuesday, April 23, 2024                                             3:30 p.m. – 5:30 p.m. 
 

1. Welcome, Introduction 
2. Task Group Objectives/Purpose 
3. Overview of Composite Design Initiative – Practical/Efficient/Effective 

Design/Development 
4. Brief Overview of Approved Revision H Content 
5. CMH-17 Product Readiness Development Needs  

(think about achieving maturity levels before coming to Regulatory Bodies, e.g., FAA, 
EASA, DoD, DOT, DOE, etc.) 

a. How to avoid the “Valley of Death” 
b. Integrated Product Design Teams 
c. Manufacturer/Customer/Partner/Supplier Technical & Business Relations 
d. Little Guys Unite (LGU) 

6. Near-term Vol. 3 Chapter 7 Strategies 
a. Advancing existing content as valid for Different Product Types, Parts, and 

Suppliers? 
b. Section 7.2.3 Integrated Product Teams (IPT) for all Design Phases  
c. Section 7.2.4 IPT Challenges 
d. Testimonies defining unique design challenges needing attention for different 

products. 
i. Small Airplanes 
ii. Rotorcraft 
iii. eVTOL 



 

40 
 

iv. Transport Tiltrotor 
v. Supersonic aircraft 

7. Closure/Actions 

 
PMC DESIGN 

 
Thursday, April 25, 2024                                             8:00 a.m. – 10:00 a.m. 
 

1. Welcome, Introduction 
2. Task Group Meeting Objectives/Purpose 
3. Overview of Composite Design Chapter 7 Rev. H Content 
4. Brief Overview of Approved Content 

a. Section 7.1 – Overview of Unique Issues Associated with Composite Structural 
Design 

b. Section 7.2 – Structural Design Process 
c. Section 7.7 – Lessons Learned 

5. Review Latest Progress to consolidate Sections 7.1 and 7.2  
(Rev. H Yellow Page Updates/dispositions and chapter consolidation) 

6. Plans for Future of CMH-17 – Design Task Group Initiatives  
(Summary of Tuesday April 23 Meeting) 

a. Integrated Product Teams: Development to Implementation & Life-Cycle 
Challenges 

b. Integrated Product Challenges in Phases 4 and 5 
c. Different Product Types 

7. Closure/Actions 

 
 

PMC GUIDELINES 
 
Wednesday, April 24, 2024                                            8:00 a.m. – 10:00 a.m. 
 
Rousseau Call to Order 8:00am 

Bastian Approval of Fall 2023 GWG WG Minutes 8:05am 

Yellow Page Review – none for GWG this cycle 
Old Business and Open AIs 

Rousseau 

[09-10] Adhesive Data inclusion in Handbook  (in-work for 
Rev J) 
• Status of FAA/NIAR and D14.80 D5656 RR projects  
• DRWG GIc and GIIc data format development – Tables 

now in DRWG Review, for next YP. 

8:10am 
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Bastian 

Post-Rev-H PMC GWG Issues (need champion names): 
• Younger/New Member Outreach 
• Seats/Interiors TG (feedback from Coord?) 
• eVTOL TG? 
• Review of PMC-GWG v1-v3 Sections 
• Continuation of v3ch7 Design TG 
• Sunsetting of v3ch15 (integrate into v3ch8) 
• Adv Buckling, v3ch9 (Enjuto/Mabson) 
• Bonded Joint Cert Example, v3ch10 (Fawcett) 
• Bonded Joints, Shared Database Tutorials 
• Cross-WG Assistance with v6 
• V1ch2.8 def’n of major process change (Embraer) 

8:15am 

New Business 
All TBD 8:45am 

All Topics to elevate to PMC Coordination 8:50am 

Adjourn 9:00am 

 
 

PMC MATERIALS AND PROCESSES 
 
Wednesday, April 24, 2024                                            3:30 p.m. – 5:30 p.m. 
 
The M&P Working Group is directly responsible for content in Volume 3: Chapter 5 on Materials 
and Processes for Polymer Matrix Composites, Chapter 6 on Quality Control of Production, and 
Chapter 18 on Environmental Management. M&P additions and changes in Rev H will occur 
exclusively in Chapter 5.   
 
Status of New Non-bonding M&P Content for Rev H  
 
• Resins Content Howard Creel 
Howard is revising Section 5.4.2 on Resin under Section 5.4 on Constituent Materials.  The draft 
was in the YP just before this meeting. YP comments will be discussed.  
 
• Shelf Life and Out-time Margaret Roylance 
Review Nathan Collins content for 5.6 on Shipping and Storage processes, expanding upon the 
SAE out-time and shelf-life figure. Additional definitions or concepts over and above what is 
appropriate within a material procurement specification.  
 
• Updated Chapter 5 Outline Margaret Roylance 
The new Chapter 5 Title will be “Materials and Processes – Sources, Effects and Control of 
Variability”.  New sections include 5.4 on Constituent Materials, 5.7 on Construction Processes, 
5.9 on Assembly Processes and 5.10, currently entitled Process Control.  
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New M&P Content beyond Rev H  
 
1) Tutorial on Shared Databases  
Margaret Roylance/Beth Clarkson/Brad Tipton (Agenda Item 17-04) 
There is a three-page outline of potential content. The practice of including elevated 
temperature wet tests in equivalency exercises has been proposed.  
 
2) Nested Qualification Statistics Expansion Shannon Jones 
The specific statistics used to analyze nested designs are not extensively covered in the 
literature, and the handbook needs some more specific guidance. 
3) Proposed Topics 
a. Additional shelf life out-time content 
b. Lot Testing - adding and/or setting aside coupons 
c. Specification acceptance values v allowables 
d. Heat surveys 
e. Process control traveler coupons 
f. Other suggestions? 
 
Joint M&P/P-17/QPG Meeting 
Shannon Jones and Margaret Roylance 4:30p to 5:30p 
 
After a short break the groups will meet for one hour to discuss issues specific to the combined 
groups.  
 
General Business Margaret Roylance 
Welcome & Introductions  
Sign in sheets  
Review and approval of the minutes  
 
Status update of P-17 Specification Activities Shannon Jones 
• Discussion on carbon fiber slash sheets on prepreg specifications 
• MIL-STD-1587 revision draft review 
• WiP Review 
• Five Year Document Review Status 
• Coordination of data review and specification generation 
• New business 
• P17 QPG highlights 
 
 

PMC SAFETY MANAGEMENT 
 
Wednesday, April 24, 2024                                            3:30 p.m. – 5:30 p.m. 

• Welcome 
• Disposition of 2023 Fall YP1 Reviews, with a focus on Negative Votes and other 

significant changes 
• Efforts to complete the Final Rev H Content 
• Candidate Safety and Certification Efficiency Proposals for future Initiatives 
• Closure/Actions 
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PMC SANDWICH 
 
Wednesday, April 24, 2024                                            1:15 p.m. – 3:15 p.m. 
 

• Introductions and Agenda Review - 5 min 
• Brief overview of Vol 6 past, present and future - 20 min 
• Volume 6A Proposed Task Groups and Plans - 25 min 
• Results of Strategic Meetings, Team Plans/Discussion - 60 min 
• Planning/Wrap-up - 10 min 

 
 

PMC SPACECRAFT 
 
Thursday, April 25, 2024                                             8:00 a.m. – 10:00 a.m. 
 
Background 
The spacecraft group meets monthly by telecon and several of us met in person at the 
October 2023 meeting in Wichita.  Having finished a large new section for Rev H, the 
group has spent much of our time in recent meetings discussing what guidance material 
our group could create that would be most useful for the industry and CMH-17.  The 
group has tentatively settled on the topic of pressurized composite structure for 
spacecraft as an area of interest where design guidance could be particularly useful.    
 
Working Group Meeting Plan 
The plan for this meeting is to brainstorm and develop a preliminary outline for a new 
CMH-17 section that specifically addresses composite pressurized structure for 
spacecraft.  This will be a focused collaborative meeting and no presentations are 
expected.  To inform this effort, spacecraft working group members have been asked to 
bring public domain literature that addresses topics related development of pressurized 
human habitable volumes, propellant tanks, permeation & microcracking, and damage 
threats associated with these types of structures. 
 
Specific External Help Requested 
Areas that we’ve struggled with include navigating the export control restrictions on data 
relating to pressurized composite spacecraft structure.  We are also seeking guidance 
from CMH-17 leadership on how to collaborate with leadership and other groups while 
establishing a plan to propose. 
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PMC SUPPORTABILITY 
 
Wednesday, April 24, 2024                                            10:15 a.m. – 12:15 p.m. 
 

• Introductions and Overview   5 min 
• YP Comments/Ch 14 Status 75 min 

• 14.7.3 Bonded Repair Analysis 
• 14.12.10 CS #9 

• CS#2 Volunteers and Plan  20 min 
• Other Post Rev H plans  15 min 
• Planning/Wrap-up     5 min  

 
 
 

WG/TG CHAIR HYBRID MEETING TUTORIAL 
 
Tuesday, April 23, 2024                                             8:00 a.m. – 9:00 a.m. 
 
• WebEx Guide  

o Joining a Meeting 

o Presenting in WebEx 

o As a WebEx Attendee 

o Joining and Navigating a  

Breakout Session 

• Interactive How-to 
o Join breakout room  

o Present in WebEx 

• Question’s 
• Adjourn 

 
 
 
 

**************************************************************************************
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COMPOSITE MATERIALS HANDBOOK 17 

 
YELLOW PAGE RESULTS 
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RESULTS OF YELLOW PAGE VOTING 
 

FALL 2023 YELLOW PAGE SUMMARY RESULTS 
FULL YP RESULTS AVAILABLE IN SUPPLEMENTAL FILES 

 
AM FALL 2023 YP1 RESULTS 

 
 

Volume Section Title Affirmative 

Affirmative 
with 
Comment Negative Abstain Total 

7 1.9 DEFINITIONS 6 3 2 0 11 

7 2.1 INTRODUCTION TO NON-METALLIC AM DESIGN AND 
DEVELOPMENT 9 1 1 0 11 

7 2.2 SOURCES OF VARIABILITY 7 2 2 0 11 
7 2.3 BUILDING BLOCK 10 1 0 0 11 
7 6.5 DATA SUBMISSION REQUIREMENTS 5 1 4 1 11 
7 8.2.3 STATISTICAL GRAPHING 9 0 1 1 11 

7 8.2.8 COMPARISON BETWEEN TRADITIONAL AND GENERIC 
APPROACHES 7 2 1 1 11 

7 8.3.2 GENERAL LINEAR STATISTICAL MODELS 5 0 3 3 11 
7 8.3.2.2 ULTEM 9085 EXAMPLE ANALYSIS 8 0 2 1 11 

7 8.6.1 AVERAGE STRESS-STRAIN CURVES AND BEARING 
LOAD-DEFORMATION CURVES 8 2 0 1 11 

7 14.3.1 AM MATERIAL DATA TABLE 4 1 5 1 11 
 

 
Supplemental Files for Fall 2023 AM YP1 
 
 
 

 

https://www.cmh17.org/Portals/0/Fall%202023%20AM%20YP1_1.pdf
https://www.cmh17.org/Portals/0/Fall%202023%20AM%20YP1_1.pdf
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AM FALL 2023 YP2 RESULTS 
 

 

Volume Section Title Affirmative 

Affirmative 
with 
Comment Negative Abstain Total 

7 2.1 INTRODUCTION TO NON-METALLIC AM DESIGN AND 
DEVELOPMENT 9 0 1 2 12 

7 2.2 SOURCES OF VARIABILITY 8 1 1 2 12 
7 3.1 Evaluation of Feedstock 7 3 2 1 13 
7 4.1-4.3 PROCESS AND MANUFACTURING 4 3 2 3 12 

7 5.3-5.5 QUALITY CONTROL OF PRODUCTION MATERIALS AND 
PROCESSES 6 2 1 3 12 

7 7.1-7.2 GUIDELINES FOR PROPERTY TESTING OF ADDITIVELY 
MANUFACTURED MATERIALS 7 1 3 1 12 

7 8.2 BACKGROUND 8 2 1 1 12 

7 8.2.9 COMPARISON BETWEEN TRADITIONAL AND GENERIC 
APPROACHES 4 4 0 4 12 

7 8.3.1  ALLOWABLES 6 1 1 4 12 
7 8.3.2.2 ULTEM 9085 EXAMPLE ANALYSIS 8 0 0 4 12 
7 8.4.1 EQUIVALENCY 7 1 1 3 12 
7 11.3.2 ANALYSIS FOR AM 9 2 0 1 12 
7 11.4.1 POINT DESIGN VERIFICATION FRAMEWORK 7 2 2 1 12 

 
 

Supplemental Files for Fall 2023 AM YP2 
 

 
 
 
 
 

https://www.cmh17.org/Portals/0/Fall%202023%20AM%20YP2.pdf
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PMC FALL 2023 YP1 RESULTS 
 

Volume Section Title Affirmative Affirmative with 
Comment 

Negative Abstain Total 

3 5.4.2 RESINS 20 7 0 7 34 

3 5.9.1 GENERAL CONSIDERATIONS 15 10 4 6 35 

3 5.9.4 APPLICATION AND ASSEMBLY PROCESSES FOR 
SECONDARY BONDING  

17 7 1 7 32 

3 5.9.8 CONSIDERATIONS IN BOND QUALITY ASSURANCE  15 10 2 6 33 

3 5.9.9 CONSIDERATIONS FOR A BONDING PROCESS 
SPECIFICATION 

18 8 1 6 33 

3 5.9.10 STRUCTURAL BOND CERTIFICATION 13 12 3 6 34 

3 12.3  DESIGN DEVELOPMENT AND SUBSTANTIATION 19 9 1 9 38 

3 12.5 DAMAGE RESISTANCE 21 7 1 9 38 

3 12.8.8 WING DEMONSTRATOR CASE STUDY 17 7 0 11 35 

3 14.7.3 ANALYSIS OF A BONDED REPAIR FOR COMPOSITE 
STRUCTURE 

12 9 0 12 33 

3 14.12.3 CASE STUDY #2 FUSELAGE SKIN – BONDED REPAIR 22 1 0 10 33 

3 14.12.1
0 

CASE STUDY #9 – NORMAL CATEGORY AIRPLANE 
BONDED WING SKIN DAMAGE 

10 3 4 15 32 

3 16.5-
16.6 

URBAN AIR MOBILITY VEHICLES 
CRASHWORTHINESS 

9 6 1 18 34 

3 17.7 STRUCTURAL SAFETY AWARENESS COURSE 
STRUCTURE 

11 3 3 17 34 

 
 

 
Supplemental Files for Fall 2023 PMC YP1 

https://www.cmh17.org/Portals/0/Fall%202023%20AM%20YP2.pdf
https://www.cmh17.org/Portals/0/Fall%202023%20AM%20YP2.pdf
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 VOLUME OUTLINE  

 
Updated 04/2024 
   
   

VOLUME 1 - Rev H Working Draft PMC Working/Task Group 
Responsibility 

  
CHAPTER 1   GENERAL INFORMATION   
1.1   INTRODUCTION TO THE HANDBOOK Guidelines 
1.2   OVERVIEW OF HANDBOOK CONTENT Guidelines 
1.3   PURPOSE AND SCOPE OF VOLUME 1 Guidelines 
1.4   USE OF THE DOCUMENT AND LIMITATIONS Guidelines 

1.4.1   Roadmaps for use of Volumes 1 - 3 Guidelines 
1.4.2   Source of information Guidelines 
1.4.3   Use of data and guidelines in applications Guidelines 
1.4.4   Strength properties and allowables terminology Guidelines 
1.4.5   Use of references Guidelines 
1.4.6   Use of tradenames and product names  Materials & Processes 
1.4.7   Toxicity, health hazards, and safety  Materials & Processes 

1.4.8   Ozone depleting chemicals  Materials & Processes 

1.5   APPROVAL PROCEDURES Guidelines 
1.6   MATERIAL ORIENTATION CODES Guidelines 

1.6.1   Laminate orientation codes Guidelines 
1.6.2   Braiding orientation codes Specialized Data 

1.7   SYMBOLS, ABBREVIATIONS, AND SYSTEMS OF UNITS Guidelines 
1.7.1   Symbols and abbreviations Guidelines 
1.7.2   System of units Guidelines 

1.8   DEFINITIONS Guidelines   

CHAPTER 2   GUIDELINES FOR PROPERTY TESTING OF 
COMPOSITES 

 

2.1   INTRODUCTION Guidelines 
2.1.1   Building-block approach to substantiation of composite 

structures 
Guidelines 

2.1.2   Test levels and data uses Guidelines 
2.2   TEST PROGRAM PLANNING Guidelines 

2.2.1   Overview Guidelines 
2.2.2   Baseline and alternate approaches for statistically-based 

properties 
Guidelines 

2.2.3   Issues of data equivalence Guidelines 
2.2.4   Test program type  Guidelines 
2.2.5  test method selection  Guidelines 
2.2.6   Population sampling and sizing   Materials & Processes 

2.2.7   Material and processing variation, specimen preparation and 
NDE  

Guidelines 

2.2.8   Material operational limit (MOL) Guidelines   
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2.2.9  Material operational limits (MOL)  Guidelines 
2.2.10   SPACE ENVIRONMENTAL EFFECTS ON MATERIAL 

PROPERTIES 
Spacecraft 

2.2.11  Data normalization Guidelines 
2.2.12 Application specific testing needs  Guidelines 

2.3   RECOMMENDED TEST MATRICES Guidelines 
2.3.1   Material screening test matrices Guidelines 
2.3.2   Material qualification and lamina basis values test matrices Guidelines 
2.3.3   Material acceptance test matrices Guidelines 
2.3.4   Alternate material equivalence test matrices Guidelines 
2.3.5   Generic laminate/structural element test matrices Guidelines 
2.3.6 Suggested bonded joint test matrices  Guidelines 
2.4 ALTERNATE APPROACHES TO BASIS VALUES  Guidelines 
2.5 RESERVED FOR FUTURE USE  Guidelines 
2.6 DATA DOCUMENTATION  Guidelines 
2.6.1 Data documentation  Guidelines 
2.6.2 Test reports  Guidelines 
2.7 EVALUATION OF CHANGES MADE TO PREVIOUSLY 

QUALIFIED MATERIALS  
Guidelines 

2.7.1 Modification categories  Guidelines 
2.7.2 Actions required for each modification category  Guidelines 
2.7.3 Implementation  Guidelines 
2.7.4 Validation test matrices  Guidelines 
2.7.5 Equivalency criteria and data analysis  Guidelines 
2.8 EVALUATION OF ALTERNATE PART PROCESSORS OR SITES Guidelines 
2.9 QUALIFICATION OF ADDITIONAL MATERIAL FORMS OR 

ALTERNATE 
SOURCE COMPOSITE MATERIALS  

Guidelines 

2.9.1 Introduction  Guidelines 
2.9.2 Goal and approach  Guidelines 
2.9.3 Key material or structural performance parameters  Guidelines 

2.9.4 General guidance  Guidelines  
  

CHAPTER 3   EVALUATION OF REINFORCEMENT FIBERS 
 

3.1   INTRODUCTION Testing 
3.2   CHEMICAL TECHNIQUES Testing 

3.2.1   Elemental analysis Testing 
3.2.2   Titration Testing 
3.2.3   Fiber structure Testing 
3.2.4   Fiber surface chemistry Testing 
3.2.5   Sizing content and composition Testing 
3.2.6   Moisture content Testing 
3.2.7   Thermal stability and oxidative resistance Testing 
3.2.8   Chemical resistance Testing 

3.3   PHYSICAL TECHNIQUES (INTRINSIC) Testing 
3.3.1   Filament diameter Testing 
3.3.2   Density of fibers Testing 
3.3.3   Electrical resistivity Testing 
3.3.4   Coefficient of thermal expansion Testing 
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3.3.5   Thermal conductivity Testing 
3.3.6   Specific heat Testing 
3.3.7   Thermal transition temperatures Testing 

3.4   PHYSICAL TECHNIQUES (EXTRINSIC) Testing 
3.4.1   Yield of yarn, strand, or roving Testing 
3.4.2   Cross-sectional area of yarn or tow Testing 
3.4.3   Twist of yarn Testing 
3.4.4   Fabric construction Testing 
3.4.5   Fabric areal density Testing 

3.5   MECHANICAL TESTING OF FIBERS Testing 
3.5.1   Tensile properties Testing 
3.5.2   Filament compression testing Testing   

CHAPTER 4   MATRIX CHARACTERIZATION 
 

4.1   INTRODUCTION Testing 
4.2   MATRIX SPECIMEN PREPARATION Testing 

4.2.1   Introduction Testing 
4.2.2   Thermoset polymers Testing 
4.2.3   Thermoplastic polymers Testing 
4.2.4   Specimen machining Testing 

4.3   CONDITIONING AND ENVIRONMENTAL EXPOSURE Testing 
4.4   CHEMICAL ANALYSIS TECHNIQUES Testing 

4.4.1   Elemental analysis Testing 
4.4.2   Functional group and wet chemical analysis Testing 
4.4.3   Spectroscopic analysis Testing 
4.4.4   Chromatographic analysis Testing 
4.4.5   Molecular weight and molecular weight distribution analysis Testing 
4.4.6   General scheme for resin material characterization Testing 

4.5   THERMAL/PHYSICAL ANALYSIS AND PROPERTY TESTS Testing 
4.5.1   Introduction Testing 
4.5.2   Thermal analysis Testing 
4.5.3   Rheological analysis Testing 
4.5.4   Morphology Testing 
4.5.5   Density/specific gravity Testing 
4.5.6   Volatiles content Testing 
4.5.7   Moisture content Testing 

4.6   STATIC MECHANICAL PROPERTY TESTS Testing 
4.6.1   Introduction Testing 
4.6.2   Tension Testing 
4.6.3   Compression Testing 
4.6.4   Shear Testing 
4.6.5   Flexure Testing 
4.6.6   Impact Testing 
4.6.7   Hardness Testing 

4.7   FATIGUE TESTING Testing 
4.8   TESTING OF VISCOELASTIC PROPERTIES Testing   
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CHAPTER 5   PREPREG MATERIALS CHARACTERIZATION  
5.1   INTRODUCTION Testing 

5.1.1   Background Testing 
5.2   PREPREG SAMPLING PLANS AND SPECIMEN PREPARATION Testing 
5.3   CONDITIONING AND ENVIRONMENTAL EXPOSURE Testing 
5.4   PREPREG PHYSICAL AND CHEMICAL PROPERTIES Testing 

5.4.1   Prepreg physical properties Testing 
5.4.2   Prepreg chemical properties Testing   

CHAPTER 6   LAMINA, LAMINATE, AND SPECIAL FORM 
CHARACTERIZATION 

 

6.1   INTRODUCTION Testing 
6.2   SPECIMEN PREPARATION Testing 

6.2.1   Introduction Testing 
6.2.2   Traceability Testing 
6.2.3   Test article fabrication Testing 
6.2.4   Specimen fabrication Testing 

6.3   CONDITIONING AND ENVIRONMENTAL EXPOSURE Testing 
6.3.1   Introduction Testing 
6.3.2   Fixed-time conditioning Testing 
6.3.3   Equilibrium conditioning Testing 

6.4   INSTRUMENTATION AND CALIBRATION   
6.4.1   Introduction Testing 
6.4.2   Test specimen dimensional measurement Testing 
6.4.3   Load measurement devices Testing 
6.4.4   Strain/displacement measurement devices Testing 
6.4.5   Temperature measurement devices Testing 
6.4.6   Data acquisition systems Testing 

6.5   TESTING ENVIRONMENTS Testing 
6.5.1   Introduction Testing 
6.5.2   Laboratory ambient test environment Testing 
6.5.3   Non-ambient testing environment Testing 

6.6   THERMAL/PHYSICAL PROPERTY TESTS Testing 
6.6.1   Introduction Testing 
6.6.2   Extent of cure Testing 
6.6.3   Glass transition temperature Testing 
6.6.4   Density Testing 
6.6.5   Cured ply thickness Testing 
6.6.6   Fiber volume (Vf) fraction Testing 
6.6.7   Void volume (Vv) fraction Testing 
6.6.8   Moisture/diffusivity Testing 
6.6.9   Dimensional stability (thermal and moisture) Testing 
6.6.10   Thermal conductivity Testing 
6.6.11   Specific heat Testing 
6.6.12   Thermal diffusivity Testing 
6.6.13   Outgassing P/T 
6.6.14   Absorptivity and emissivity P/T 
6.6.15   Thermal cycling Testing 
6.6.16   Microcracking Testing 
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6.6.17   Thermal oxidative stability (TOS)   
6.6.18   Flammability and smoke generation   

6.7   ELECTRICAL PROPERTY TESTS Testing 
6.7.1   Introduction Testing 
6.7.2   Electrical permittivity   
6.7.3   Dielectric strength   
6.7.4   Magnetic permeability   
6.7.5   Electrical property tests - electro-magnetic interference (EMI) 

shielding effectiveness 
Testing 

6.7.5.1  Coupon testing Testing 
6.7.5.2  Enclosure testing Testing 

6.7.6   Electrostatic discharge   
6.8   STATIC UNIAXIAL MECHANICAL PROPERTY TESTS Testing 

6.8.1   Introduction Testing 
6.8.2   Tensile properties Testing 
6.8.3   Compressive properties Testing 
6.8.4   Shear properties Testing 
6.8.5   Flexural properties Testing 
6.8.6   Fracture toughness  Disbond/Delam/Testing 

6.9   UNIAXIAL FATIGUE TESTING Testing 
6.9.1   Overview Testing 
6.9.2   Fatigue test key parameters Testing 
6.9.3   Fatigue strength test methods Testing 
6.9.4   Fatigue fracture toughness Testing 

6.10   MULTIAXIAL MECHANICAL PROPERTY TESTING Testing 
6.11   VISCOELASTIC PROPERTIES TESTS   

6.11.1   Introduction Testing 
6.11.2   Creep and stress relaxation Testing 

6.12   FORM-SPECIFIC MECHANICAL PROPERTY TESTS Testing 
6.12.1   Tests unique to filament winding Testing 
6.12.2   Tests unique to textiles composites Testing 
6.12.3   Tests unique to thick-section composites Specialized Data/Testing 

  
  

CHAPTER 7   STRUCTURAL ELEMENT CHARACTERIZATION 
 

7.1   INTRODUCTION Testing 
7.2   SPECIMEN PREPARATION Testing 

7.2.1   Introduction Testing 
7.2.2   Mechanically fastened joint tests Testing 
7.2.3   Bonded joint tests Testing 

7.3   CONDITIONING AND ENVIRONMENTAL EXPOSURE Testing 
7.3.1   Introduction Testing 
7.3.2   General specimen preparation Testing 
7.3.3   Bonded joints Testing 

7.3.4   Damage characterization specimens Testing 
7.3.5   Sandwich Structure Testing 
7.4   NOTCHED LAMINATE TESTS Testing 
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7.4.1   Overview  Testing 
7.4.2   Notched laminate tension Testing 
7.4.3   Notched laminate compression Testing 
7.4.4   Notched laminate test methods for CMH-17 data submittal Testing 

7.5   MECHANICALLY-FASTENED JOINT TESTS Testing 
7.5.1   Definitions Testing 
7.5.2   Bearing Tests Testing 
7.5.3   Bearing/by-pass evaluation Testing 
7.5.4   Fastener pull-thru resistance  Testing 
7.5.5   Bearing/mechanical joint test methods for CMH-17 data 

submittal 
Testing 

7.6   BONDED JOINT TESTS Testing 
7.6.1   Overview Testing 
7.6.2   Adhesive characterization tests Testing 
7.6.3   Bonded joint characterization tests Testing 

7.7   DAMAGE CHARACTERIZATION Testing 
7.7.1   Overview Testing 
7.7.2   Damage resistance Testing 
7.7.3   Damage tolerance tests Testing   

CHAPTER 8   STATISTICAL METHODS 
 

8.1   INTRODUCTION Statistics 
8.1.1   Overview of methods for calculating statistically-based properties Statistics 
8.1.2   Computer software Statistics 
8.1.3   Symbols Statistics 
8.1.4   Statistical terms Statistics 

8.2   BACKGROUND Statistics 
8.2.1   Statistically-based design values Statistics 
8.2.2   Basis values for unstructured data Statistics 
8.2.3   Basis values in the presence of batch-to-batch variability Statistics 
8.2.4   Batches, panels, and confounding Statistics 
8.2.5   Sample size guidelines for determining basis values Statistics 

8.3   CALCULATION OF STATISTICALLY-BASED MATERIAL 
PROPERTIES 

Statistics 

8.3.1   Guide to computational procedures Statistics 
8.3.2   Subpopulation compatibility - structured or unstructured Statistics 
8.3.3   Detecting outliers Statistics 
8.3.4   Equality of variances Statistics 
8.3.5   Computational procedures for basis values using the pooling 

across environments method (Figure 8.3.1(a)) 
Statistics 

8.3.6   Computational procedures for basis values using the single point 
method (Figure 8.3.1(b)) 

Statistics 

8.3.7    Calculation of basis values for structured data using regression 
analysis 

Statistics 

8.3.8   Exploratory data analysis Statistics 
8.3.9   Acceptable grouping of environmental conditions for pooling Statistics 
8.3.10   Guidelines for applying experience and judgment to statistical 

results 
Statistics 

8.3.11   Examples Statistics 
8.4   STATISTICAL METHODS Statistics 
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8.4.1   Tests for determining equivalency between an existing database 
and a new dataset for the same material 

Statistics 

8.4.2   Alternate material statistical procedures Statistics 
8.4.3   Confidence intervals for the coefficient of variation Statistics 

8.4.4   Modified coefficient of variation approach Statistics 
8.4.5   Statistical procedures for process control Statistics 
8.4.6   Average stress-strain curves and bearing load-deformation 

curves 
Statistics 

8.4.7   General linear statistical models Statistics 
8.5   STATISTICAL TABLES AND APPROXIMATIONS Statistics 

8.5.1   Quantiles of the F-distribution Statistics 
8.5.2   Quantiles of the χ2 distribution Statistics 

 
8.5.3   Upper-tail quantiles for the t-distribution 

 

Statistics 

8.5.4   Two-tail probabilities for the t-distribution Statistics 
8.5.5   Upper-tail probabilities for the standard normal distribution Statistics 
8.5.6   Critical values for the k-sample Anderson-Darling test at the a = 

0.05 significance level 
Statistics 

8.5.7   Critical values for the MNR outlier test Statistics 
8.5.8   One-sided B-basis tolerance factors, VB, for the Weibull 

distribution 
Statistics 

8.5.9   One-sided A-basis tolerance factors, VA, for the Weibull 
distribution 

Statistics 

8.5.10   One-sided B-basis tolerance factors, kB, for the normal 
distribution 

Statistics 

8.5.11   One-sided A-basis tolerance factors, kA, for the normal 
distribution 

Statistics 

8.5.12   Ranks, rB, for determining nonparametric B-basis values Statistics 
8.5.13   Ranks, rA, for determining nonparametric A-basis values Statistics 
8.5.14   Nonparametric B-basis values for small sample sizes Statistics 
8.5.15   Non-parametric A-basis values for small sample sizes Statistics 
8.5.16   Critical values for approximate confidence limits on the 

coefficient of variation 
Statistics 

8.5.17   One-sided tolerance factors for acceptance limits on mean 
values, for normal distribution 

Statistics 

8.5.18   One-sided tolerance factors for acceptance limits on individual 
values, for normal distribution 

Statistics 

8.5.19   Upper and lower tail quantiles for two-sided t-distribution Statistics 
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VOLUME 2 - Rev H  PMC Working/Task 
Group Responsibility 

  
CHAPTER 1  GENERAL INFORMATION   
1.1    Introduction to the Handbook Guidelines 
1.2    Overview of Handbook Content Guidelines 
1.3    Purpose and Scope of Volume 2 Data Review 
1.4    Organization of Data in Volume 2 Data Review 
1.5    Presentation of Data Data Review 
    1.5.1    Complete Documentation Data Review 
    1.5.2    Legacy Data Data Review 
    1.5.3    Appended MIL-HDBK-17 Rev A Data Data Review 

1.6    Materials Systems 
Data Review/Materials & 

Processes 

1.6.1  Materials system codes 
Data Review/Materials & 

Processes 

1.6.2   Index of materials 
Data Review/Materials & 

Processes 
1.7    Material Orientation Codes Guidelines 

1.7.1   Laminate orientation codes Guidelines 
1.7.2  Braiding orientation codes Guidelines 

1.8    Symbols, Abbreviations, and Systems of Units Guidelines  
1.8.1  Symbols and abbreviations Guidelines 
1.8.2  System of units Guidelines 

1.9    Definitions Guidelines 
1.10  DATA REDUCTION AND DOCUMENTATION (sections moved from Volume 1 
Section 2.3.7 and 2.4)   
    1.10.1 Introduction  Data Review 
    1.10.2 Lamina properties from laminates  Data Review 
    1.10.3 Data normalization  Data Review 
    1.10.4 Disposition of outlier data  Data Review 
    1.10.5 Data documentation  Data Review 
1.11   MATERIAL TESTING FOR SUBMISSION OF DATA TO CMH-17  Data Review 
    1.11.1 Introduction  Data Review 
    1.11.2 Material and process specification requirements   Data Review 
    1.11.3 Sampling requirements  Data Review 
    1.11.4 Conditioning requirements  Data Review 
    1.11.5 Test method requirements  Testing/Data Review 
    1.11.6 Data documentation requirements   Data Review 
    1.11.7 Data normalization  Data Review 
    1.11.8 Statistical analysis  Data Review 
    1.11.9 Mechanical properties of laminae and laminates  Data Review 
    1.11.10   Chemical properties  Data Review 
    1.11.11   Physical properties of laminae and laminates  Data Review 
    1.11.12   Thermal properties  Data Review 

1.12     Data substantiation for use of basis values from CMH-17 or other large 
databases 

Data Review 

       1.12.1 Equivalency Testing Requirements   Data Review 
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CHAPTER 2  CARBON FIBER COMPOSITES   
2.1    Introduction Data Review 
2.2    Complete Documentation Data Review 
    2.2.1    Carbon - Epoxy Prepreg Tape Data Review 
    2.2.2    Carbon - Epoxy Prepreg Fabric Data Review 
    2.2.3    Carbon - Epoxy Wet-Lay-Up Fabric Data Review 
    
2.3     Legacy Data Data Review 
    2.3.1    Carbon - Epoxy Prepreg Tape Data Review 
    2.3.2    Carbon - Epoxy Prepreg Fabric Data Review 
    2.3.3    Carbon - Epoxy Wet-Lay-Up Fabric Data Review 
    2.3.4    Carbon - Epoxy Resin-Transfer-Molded Fabric Data Review 
    2.3.5    Carbon - Bismaleimide Prepreg Tape and Fabric Data Review 
    2.3.6    Carbon - Bismaleimide Resin-Transfer-Molded Fabric Data Review 
    2.3.7    Carbon - Polyimide Prepreg Fabric Data Review 
    2.3.8    Carbon - Thermoplastic Prepreg Tape Data Review 
    2.3.9    Carbon - Cyanate Ester Prepreg Tape Data Review 

  
CHAPTER 3  BORON FIBER COMPOSITES   
3.1    Introduction Data Review 
3.2    Complete Documentation Data Review 
3.3   Legacy Data Materials & Processes 
    3.3.1    Boron - Epoxy Prepreg Tape Materials & Processes 

  
CHAPTER 4  GLASS FIBER COMPOSITES   
4.1    Introduction Data Review 
4.2    Complete Documentation Data Review 
    4.2.1    Glass - Epoxy Prepreg Tape Data Review 
    4.2.2    Glass - Epoxy Prepreg Fabric   
    
4.3    Legacy Data Data Review 
    4.3.1    Glass - Epoxy Prepreg Tape and Fabric Data Review 
    4.3.2    Glass - Epoxy Wet-Lay-Up Data Review 

  
CHAPTER 5  QUARTZ FIBER COMPOSITES   
5.1    Introduction Data Review 
5.2    Complete Documentation Data Review 
5.3    Legacy Data Data Review 
    5.3.1    Quartz - Bismaleimide Prepreg Fabric Data Review 

  
APPENDIX A1.  MIL-HDBK-17A DATA   
A1.1    General Information   
A1.2    Introduction   
A1.3    Handbook Test Program   
    A1.3.1    Objectives   
    A1.3.2    Preimpregnated materials   
    A1.3.3    Test panels   
    A1.3.4    Test procedures   
        A1.3.4.1    Tensile tests   
        A1.3.4.2    Compression tests   
        A1.3.4.3    Shear tests   
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        A1.3.4.4    Interlaminar shear   
        A1.3.4.5    Flexural tests   
        A1.3.4.6    Bearing strength   
    A1.3.5    Dry conditioning   
    A1.3.6    Wet conditioning   
    A1.3.7    Test schedule   
A1.4    Data Presentation   
    A1.4.1    Epoxy fiberglass laminates   
    A1.4.2    Phenolic fiberglass laminates   
    A1.4.3    Silicone fiberglass laminates   
    A1.4.4    Polyester fiberglass laminates   
    A1.4.5    Boron epoxy laminates   
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VOLUME 3 - Rev H Working Draft PMC Working/Task Group 
Responsibility   

  

CHAPTER 1   GENERAL INFORMATION 
 

   1.1   INTRODUCTION TO THE HANDBOOK Guidelines 
   1.2   OVERVIEW OF HANDBOOK CONTENT Guidelines 
   1.3   PURPOSE AND SCOPE OF VOLUME 3 Guidelines 
   1.4   MATERIAL ORIENTATION CODES Guidelines 
      1.4.1   Laminate orientation codes Guidelines 
         1.4.1.1   Stacking sequence notation Guidelines 
         1.4.1.2   Ply percentage notation Guidelines 
      1.4.2   Braiding orientation codes Specialized Data 
   1.5   SYMBOLS, ABBREVIATIONS, AND SYSTEMS OF UNITS  Specialized Data 
      1.5.1   Symbols and abbreviations Specialized Data 
      1.5.2   System of units Specialized Data 
   1.6   DEFINITIONS Specialized Data   

CHAPTER 2   INTRODUCTION TO COMPOSITE STRUCTURE DEVELOPMENT 
 

   2.1   INTRODUCTION Guidelines 
      2.1.1   Why composites are different Guidelines 
      2.1.2   A different development approach Guidelines 
      2.1.3   Limitations on this Chapter Guidelines 
   2.2   BEHAVIOR OF COMPOSITES - MECHANICS Guidelines 
      2.2.1   Materials terminology and coordinate systems Guidelines 
      2.2.2   Mechanical properties at the material level Guidelines 
      2.2.3   Stacking sequence issues Guidelines 
      2.2.4   Environmental effects Guidelines 
      2.2.5   Damage effects Guidelines 
      2.2.6   Variability issues Guidelines 
      2.2.7   Mechanical properties for design Guidelines 
   2.3   MATERIAL SELECTION Guidelines 
      2.3.1   Structural materials Guidelines 
         2.3.2   Ancillary materials Guidelines 
         2.3.3   Material selection considerations Guidelines 
   2.4   MANUFACTURING PROCESS SELECTION Guidelines 
      2.4.1   Process steps and options Guidelines 
      2.4.2   Tooling approaches Guidelines 
      2.4.3   Quality assurance processes Guidelines 
      2.4.4   Process selection considerations Guidelines 
   2.5   STRUCTURAL CONCEPTS Guidelines 
      2.5.1   Basic construction types Guidelines 
      2.5.2   Joint types Guidelines 
      2.5.3   Assembly of detail parts Guidelines 
      2.5.4   Integration of large composite structures Guidelines 
      2.5.5   Assembly into complete structure Guidelines 
   2.6   DEFECT AND DAMAGE ISSUES Guidelines 
      2.6.1   General defect and damage design considerations Guidelines 
      2.6.2   Defect and damage sources Guidelines 
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      2.6.3   Defect and damage characteristics Guidelines 
      2.6.4   Inspection for defects and damage Guidelines 
      2.6.5   Addressing defects and damage during design and development Guidelines 
   2.7   LIFETIME CONSIDERATIONS Guidelines 
      2.7.1   Environmental degradation Guidelines 
      2.7.2   Maintenance issues Guidelines 
      2.7.3   Issues related to changes in "mission spectrum" Guidelines 
      2.7.4   Environmental management Guidelines 
   2.8   DEVELOPMENT PROGRAM OUTLINE Guidelines   

CHAPTER 3   AIRCRAFT STRUCTURE CERTIFICATION AND COMPLIANCE 
 

  3.1   INTRODUCTION Guidelines 
      3.1.1   General (background) Guidelines 
      3.1.2   Purpose and scope Guidelines 
   3.2   CERTIFICATION CONSIDERATIONS  Guidelines 
      3.2.1   Product development (initial airworthiness) Guidelines 
      3.2.2   Continued airworthiness Guidelines 
      3.2.3   Product modification (changed product) Guidelines 
      3.2.4   Qualified workforce and teamwork Guidelines 
   3.3   REGULATIONS Guidelines 
      3.3.1   Structure, design, and construction Guidelines 
      3.3.2   Production approval Guidelines 
      3.3.3   Continued airworthiness (maintenance) Guidelines 
   3.4   DESIGN SUBSTANTIATION  Guidelines 
      3.4.1   Design and process documentation Guidelines 
      3.4.2   Material/adhesive qualification Guidelines 
      3.4.3   Environmental exposure and fluid compatibility Guidelines 
      3.4.4   Structural bonding Guidelines 
      3.4.5   Tools and part cure Guidelines 
      3.4.6   Flaws experienced in production Guidelines 
      3.4.7   Structural conformity process Guidelines 
      3.4.8   Structural substantiation (static strength and damage tolerance) Guidelines 
      3.4.9   Flutter substantiation (aero-elastic stability) Guidelines 
      3.4.10   Fire protection, flammability, and thermal issues Guidelines 
      3.4.11   Lightning strike protection Guidelines 
      3.4.12   Crashworthiness Guidelines 
   3.5   PRODUCTION - ESSENTIALS  Guidelines 
      3.5.1   Production implementation Guidelines 
      3.5.2   Manufacturing quality control Guidelines 
      3.5.3   Defect disposition and manufacturing records Guidelines 
      3.5.4   Modification of the production process Guidelines 
   3.6   MAINTENANCE - TECHNICAL ISSUES Guidelines 
      3.6.1   Repair design and process substantiation Guidelines 
      3.6.2   Teamwork and disposition Guidelines 
      3.6.3   Damage detection and characterization Guidelines 
      3.6.4   Repair processes (bonded vs. bolted) Guidelines 
   3.7   GUIDANCE AND REPORTS  Guidelines 
      3.7.1   Advisory circulars Guidelines 
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      3.7.2   Policy statements Guidelines 
      3.7.3   Technical reports Guidelines   

CHAPTER 4   BUILDING BLOCK APPROACH FOR COMPOSITE STRUCTURES 
 

   4.1   INTRODUCTION AND PHILOSOPHY Guidelines 
   4.2   RATIONALE AND ASSUMPTIONS Guidelines 
      4.2.1   Risk reduction Guidelines 
   4.3   METHODOLOGY Guidelines 
      4.3.1   Failure modes Guidelines 
      4.3.2   Analysis Guidelines 
      4.3.3   Material qualification and allowables (coupon level) Guidelines 
      4.3.4   Design detail allowables (element test level) Guidelines 
      4.3.5   Critical structure pre-production assurance (subcomponent test level) Guidelines 
      4.3.6   Full-scale structure validation-component level tests Guidelines 
   4.4   CONSIDERATIONS FOR SPECIFIC APPLICATIONS Guidelines 
      4.4.1   Aircraft for prototypes Guidelines 
      4.4.2   Aircraft for EMD and production Guidelines 
      4.4.3   Commercial aircraft Guidelines 
      4.4.4   Business and private aircraft Guidelines 
      4.4.5   Rotorcraft Guidelines 
      4.4.6   Spacecraft Guidelines 

4.5   SPECIAL CONSIDERATION AND VARIANCES FOR SPECIFIC 
PROCESSES AND MATERIAL FORMS  

Guidelines 

         4.5.1   Room temperature Guidelines 
   4.6  STATISTICAL METHODS FOR HIGHER BUILDING BLOCK LEVELS Guidelines 
        4.6.1  Method for Estimating Laminate Basis Values from Small Sample 
Datasets 

Guidelines 
  

CHAPTER 5   MATERIALS AND PROCESSES 
 

   5.1   INTRODUCTION Materials & Processes 
   5.2   PURPOSE Materials & Processes 
   5.3   SCOPE Materials & Processes 
   5.4   CONSTITUENT MATERIALS Materials & Processes 
      5.4.1   Fibers Materials & Processes 
      5.4.2   Resins Materials & Processes 
           OUTLINE Materials & Processes 
   5.5   PROCESSING OF PRODUCT FORMS Materials & Processes 
      5.5.1   Fabrics and preforms Materials & Processes 
            5.5.1.1   Woven fabrics Materials & Processes 
      5.5.2   Preimpregnated forms Materials & Processes 

5.5.3   Detailed guidelines for defining a "batch" or "lot" of material for production 
use 

  

   5.6   SHIPPING AND STORAGE PROCESSES Materials & Processes 
      5.6.1   Packaging Materials & Processes 
      5.6.2   Shipping Materials & Processes 
      5.6.3   Unpackaging and storage Materials & Processes 
   5.7   CONSTRUCTION PROCESSES Materials & Processes 
      5.7.1   Hand lay-up Materials & Processes 
      5.7.2   Automated tape placement/automated tape lamination Materials & Processes 
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      5.7.3   Automated tow placement/fiber placement Materials & Processes 
      5.7.4   Braiding Materials & Processes 
      5.7.5   Filament winding Materials & Processes 
      5.7.6   Pultrusion Materials & Processes 
      5.7.7   Sandwich construction Materials & Processes 
      5.7.8   Adhesive bonding Materials & Processes 
      5.7.9   Prebond moisture Materials & Processes 
      5.7.10   Adhesive bond quality Materials & Processes 
   5.8   CURE AND CONSOLIDATION PROCESSES Materials & Processes 
      5.8.1   Vacuum bag molding Materials & Processes 
      5.8.2   Oven cure Materials & Processes 
      5.8.3   Autoclave curing processing Materials & Processes 
      5.8.4   Press molding Materials & Processes 
      5.8.5   Integrally heated tooling Materials & Processes 
      5.8.6   Pultrusion die cure and consolidation Materials & Processes 
      5.8.7   Resin transfer molding (RTM) Materials & Processes 
      5.8.8   Thermoforming Materials & Processes 
   5.9   ASSEMBLY PROCESSES Materials & Processes 
       5.9.1  Assembly Processes for Bonded Joints Materials & Processes 
       5.9.5  SURFACE PREPARATION Materials & Processes 

   5.10   PROCESS CONTROL Materials & Processes 
      5.10.1   Common process control schemes Materials & Processes 
      5.10.2   Example - autoclave cure of a thermoset composite Materials & Processes 
   5.11   PREPARING MATERIAL AND PROCESSING SPECIFICATIONS Materials & Processes 
      5.11.1   Types of specifications Materials & Processes 
      5.11.2   Format for specifications Materials & Processes 
      5.11.3   Specification examples Materials & Processes 
      5.11.4   Configuration management Materials & Processes 
   5.12  Determining sources of variability during a composite material qualification Materials & Processes 
      5.12.1   Introduction Materials & Processes 
      5.12.2   Development and application of the nested qualification approach Materials & Processes 

5.12.3   Example of nested qualification data allowables calculation results using 
regression 

Materials & Processes 

      5.12.4   Qualification of Vendor C manufacturing Vendor A material Materials & Processes 
      5.12.5   Design allowables using nested approach Materials & Processes 
      5.12.6   Nested qualification cost issues Materials & Processes 
      5.12.7   Summary Materials & Processes 
  5.13 GENERIC BASIS VALUES AND EQUIVALENCE CRITERIA Statistics   

CHAPTER 6   QUALITY CONTROL OF PRODUCTION MATERIALS AND 
PROCESSES 

 

   6.1   INTRODUCTION Materials & Processes 
   6.2   MATERIAL PROCUREMENT QUALITY ASSURANCE PROCEDURES Materials & Processes 
      6.2.1   Specifications and documentation Materials & Processes 
      6.2.2   Material control at the supplier level Materials & Processes 
      6.2.3   Material control at the user level Materials & Processes 
   6.3   PART FABRICATION VERIFICATION Materials & Processes 
      6.3.1   Process verification Materials & Processes 
      6.3.2   Nondestructive inspection (NDI) Materials & Processes 



 

63 
 

      6.3.3   Destructive tests (DT) Materials & Processes 
   6.4   Managing Change in Materials and Processes Materials & Processes 
      6.4.1   Introduction Materials & Processes 
      6.4.2   Qualification of new materials or processes Materials & Processes 
      6.4.3   Divergence and risk Materials & Processes 
      6.4.4   Production readiness Materials & Processes 
   6.5   STATISTICAL tools for improving processes Materials & Processes 
      6.5.1   Process feedback adjustment Materials & Processes 
      6.5.2   Design of experiments Materials & Processes 
      6.5.3   Taguchi Materials & Processes 
CHAPTER 7   DESIGN OF COMPOSITES 

 

   7.1   OVERVIEW OF UNIQUE ISSUES ASSOCIATED WITH COMPOSITE 
DESIGN 

Guidelines 

   7.2   DESIGN PROCESS Guidelines 
   7.3   MATERIAL AND PROCESS SELECTION Guidelines 
      7.3.1   Materials selection Guidelines 
      7.3.2   Manufacturing process selection Guidelines 
      7.3.3   Quality control Guidelines 
      7.3.4   Producibility Guidelines 
      7.3.5   Tooling Guidelines 
      7.3.6   Environmental effects Guidelines 
   7.4   STRUCTURAL CONCEPTS Guidelines 
      7.4.1   Solid laminate vs. sandwich vs. stiffened structure Guidelines 
      7.4.2   Layup selection Guidelines 
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VOLUME 5 - Rev B Working Draft 
CMC Working/Task Group 
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part b.  design and supportability Design & Analysis 
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6 Design and analysis Design & Analysis 
6.1 introduction Design & Analysis 
6.2 Design considerations Design & Analysis 
6.2.1 CMC design guidelines Design & Analysis 
6.2.2 Status of CMC design systems Design & Analysis 
6.2.3 CMC component design and development Design & Analysis 
6.2.4 Design allowables Design & Analysis 
6.3 Design requirements Design & Analysis 

6.3.1 Static or creep loads - mechanical, thermal, stress/creep rupture, hot streaks Design & Analysis 

6.3.2 Low cycle fatigue Design & Analysis 
6.3.3 High cycle fatigue Design & Analysis 
6.3.4 Thermal cycling Design & Analysis 
6.3.5 Thermo-mechanical fatigue Design & Analysis 
6.4 Design criteria Design & Analysis 
6.4.1 Durability requirements Design & Analysis 
6.4.2 Damage tolerance Design & Analysis 
6.5 Data requirements Design & Analysis 
6.5.1 Killer tests Design & Analysis 
6.5.2 Configuration shaped coupons Design & Analysis 

6.5.3 Composite “T” subelements with interlaminar cracks Design & Analysis 

6.6 Attachments Design & Analysis 
6.6.1 Thermally free attachment designs Design & Analysis 
6.6.2 Thermally free curled liner Design & Analysis 
6.6.3 Thermally free flat liner Design & Analysis 
6.6.4 Rib-stiffened liners Design & Analysis 
6.6.5 Composite fastener design Design & Analysis 
    
7 supportability Design & Analysis 
7.1 introduction and terminology Design & Analysis 
7.2 supportability elements Design & Analysis 
7.2.1 System engineering and integration Design & Analysis 
7.2.2 Joining Design & Analysis 
7.2.3 Inspectability Design & Analysis 
7.2.4 Repairability Design & Analysis 
7.2.5 Maintainability Design & Analysis 
7.2.6 Environmental compliance Design & Analysis 
7.2.7 Support implementation Design & Analysis 
7.2.8 Logistics requirements Design & Analysis 
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part c.  TESTING Testing 

8 thermo-mechanical-physical test methods - overview Testing 

8.1 Introduction Testing 
8.1.1 Building block approach Testing 
8.1.2 Test level and data uses Testing 
8.2 Test Program Planning Testing 
8.2.1 Overview Testing 

8.2.2 Baseline and alternate approaches for statistically-based properties Testing 

8.2.3 Issues of data equivalence Testing 
8.2.4 Test method selection Testing 
8.2.5 Population sampling and sizing Testing 
8.2.6 Material and processing variation Testing 
8.2.7 Material operating limit Testing 
8.2.8 Non ambient testing Testing 
8.2.9 Data normalization Testing 
8.2.10 Data documentation Testing 
8.2.11 Application specific testing needs Testing 
8.3 Recommended Test Matrices Testing 
8.3.1 Material screening Testing 
8.3.2 Material qualification Testing 
8.3.3 Material acceptance test matrices Testing 
8.3.4 Alternate material equivalence test matrices Testing 

8.3.5 Generic material/structural element test matrices Testing 

8.3.6 Alternate approaches to basis values Testing 

8.3.7 Data substantiation for use of mil-hdbk-17 basis values Testing 

8.4 data reduction and documentation Testing 
8.4.1 Introduction Testing 
8.4.2 Layer properties from composites Testing 
8.4.3 Data normalization Testing 
8.4.4 Data documentation requirements Testing 
    
9 Material Testing & CHARACTERIZATION for Submission of Data to MIL-HDBK-
17 Testing 

9.1 Introduction Testing 
9.2 Material and process specification requirements Testing 
9.3 Data sampling requirements Testing 
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9.4 Test method requirements Testing 
9.4.1 Thermal Testing 
9.4.4 Chemical Properties Testing 

9.4.5 Electrical Properties Testing 

9.4.6 Environmental Testing Testing 

    

10 evaluation of reinforcements Testing 

10.1 introduction Testing 

10.2 mechanical properties Testing 

10.2.1 Elastic (Poisson’s Ratio, modulus) Testing 

10.2.2 Strength (FT, RT) Testing 

10.2.3 Creep/creep rupture Testing 

10.2.4 Fatigue Testing 

10.3 thermal properties Testing 

10.3.1 Expansion Testing 

10.3.2 Conductivity Testing 

10.3.3 Environmental (corrosion, erosion, wear, etc.) Testing 

10.3.4 Oxidation Testing 

    

11 evaluation of matrix materials Testing 

11.1 introduction Testing 

11.2 mechanical properties Testing 

11.2.1 Elastic (Poisson’s Ratio, modulus) Testing 

11.2.2 Strength (HT, RT) Testing 

11.2.3 Creep/creep rupture Testing 

11.2.4 Fatigue Testing 

11.3 thermal properties Testing 

11.3.1 Expansion Testing 

11.3.2 Conductivity Testing 

11.3.3 Environmental (corrosion, erosion, wear, etc.) Testing 

11.3.4 Oxidation Testing 

11.3.5 Other physical (powder or preform char.) Testing 

    

12 evaluation of interface material Testing 

    

13 evaluation of composites Testing 
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13.1 Introduction Testing 

13.2 Mechanical properties Testing 

13.2.1 Elastic (Poisson’s Ratio, modulus) Testing 

13.2.2 Strength (HT, RT) ILT/ILS Testing 

13.2.3 Creep/creep rupture Testing 

13.2.4 Fatigue Testing 

13.2.5 Open-hole tension/compression strength (notch sensitivity) Testing 

13.2.6 Interfacial shear properties Testing 

13.3 Environmental properties Testing 

13.3.1 Thermal expansion Testing 

13.3.2 Conductivity Testing 

13.3.3 Environmental (corrosion, erosion, wear, salt fog, etc. Testing 

13.3.4 Environmental effects (oxidation, corrosion, etc. ) Testing 

13.3.5 Oxidation Testing 

13.4 Reactions at the interface (debonding, diffusion, etc.) (7.9) Testing 

13.5 Thermal shock resistance Testing 

13.6 electrical properties Testing 

13.7 dielectric properties Testing 

13.8 impact resistance Testing 

13.9 static and dynamic fatigue Testing 

13.10 proportional limit Testing 

13.11 interlaminar shear properties Testing 

13.12 strain at fracture Testing 

13.13 stress-strain curves Testing 

    

14 subcomponent testing – overview of problem Testing 

14.1 Introduction Testing 

14.2 joint testing Testing 

14.2.1 Definitions Testing 

14.2.2 Failure modes Testing 

14.2.3 Thermal effects Testing 

14.2.4 Joint configurations Testing 

14.2.5 Design requirements Testing 

14.2.6 Material bearing strength Testing 

14.2.7 Open-hole tension/compression strength Testing 

14.2.8 Thermal-mechanical fatigue strength Testing 
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14.2.9 Creep and stress rupture Testing 

14.2.10 Fastener qualification tests Testing 

14.3 tubes Testing 

    

15 machining & grinding Testing 

15.1 Introduction Testing 

15.2 machining considerations Testing 

15.3 tooling requirements Testing 

15.4 specimen preparation Testing 

    

PART D. Data requirements and data sets   

16 DATA SUBMISSION, FORMAT AND REQUIREMENTS Data Review 

16.1 Introduction Data Review 

16.2 Data Submission Requirements Data Review 

16.3 Format and Units Data Review 

16.4 DESIGN properties Data Review 

    

17 statistical methods Data Review 

17.1 Introduction Data Review 

17.2 Background Data Review 

17.2.1 Statistically-based design allowables Data Review 

17.2.2 Basis values for unstructured data Data Review 

17.2.3 Basis values in the presence of batch-to-batch variability Data Review 

17.2.4 Computer Software Data Review 

17.3 Calculation of statistically based material properties Data Review 

17.3.1 Guide to computational procedures for data from multiple batches and 
environments Data Review 

17.3.2 Guide to computional procedures using the Single-Point method Data Review 

17.3.3 Material property variability over long periods of times Data Review 

17.4 Statistical Methods for Material Equivalence and Material Acceptance Data Review 

17.4.1 Tests for determining equivalency between an existing database and a new 
data set for the 
same material  

Data Review 

17.4.2 Statistical procedures for process control Data Review 
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18 CMC Property data Data Review 

18.1 Introduction Data Review 
18.1.1 Organization of data in handbook Data Review 
18.1.2 Presentation of data Data Review 
18.1.2.1 Properties and definitions Data Review 
18.1.2.1.1 Sign convention Data Review 
18.1.2.2 Table formats Data Review 
18.2 CMC Systems - property data Data Review 
18.2.1 CMC system #1 Data Review 
18.2.2 CMC system #2 Data Review 
18.2.3 CMC system #3 Data Review 
18.2.4 CMC system #4 Data Review 
18.2.5 CMC system #5 Data Review 
18.2.6 CMC system #6 Data Review 
    

APPENDIX A.  Derivation of the Residual Strength Reduction Expressions for LCF 
and Rupture Loadings Design & Analysis 

    
19 Engine Applications Engine Applications 
19.1 Introduction Engine Applications 
19.1.1 Scope Engine Applications 
19.1.2 Historical Development Engine Applications 

19.1.3 Special Characteristics of Engine Components Engine Applications 

19.1.4 Regulations Engine Applications 
19.2 Design Considerations Engine Applications 
19.2.1 Thermal Engine Applications 
19.2.2 Fatigue and Vibration Engine Applications 
19.2.3 Blade Containment and Rotor Imbalance Engine Applications 
19.2.4 Impact Considerations Engine Applications 
19.2.5 Erosion Engine Applications 
19.2.6 Wear Engine Applications 
19.2.7 Fire Engine Applications 
19.2.8 Lightning Engine Applications 
19.3 Typical Materials and Manufacturing Processes Engine Applications 
19.3.1 Material Selection and Uses Engine Applications 
19.3.2 CMCs Engine Applications 
19.3.3 PMCs Engine Applications 
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19.3.4 Non-Prepreg Systems Engine Applications 
19.3.5 Advanced Fiber Architectures Engine Applications 
19.3.6 Thermoplastics Engine Applications 
19.3.7Coatings: erosion, environmental barrier Engine Applications 
19.3.8 Hybrid composite-metal designs Engine Applications 
19.4 Specialized Testing  Engine Applications 
19.4.1 Aging Engine Applications 
19.4.2 Fire Engine Applications 
19.4.3 Impact and High Strain Rate  Engine Applications 
19.4.4 Vibration Engine Applications 
19.5 Analysis Engine Applications 

19.5.1 Role of Analysis in Certification and Continued Airworthiness  Engine Applications 

19.5.2 Types of Analysis Having Special Usage for Engines Engine Applications 

19.5.3 Components and Design Examples Engine Applications 
19.5.4 Analysis Validation   Engine Applications 
19.6 Defects and Damage Tolerance Engine Applications 
19.6.1 General Considerations Engine Applications 
19.6.2 Manufacturing Defects & Damage Engine Applications 
19.6.3 Service Induced Damage Engine Applications 
19.6.4 Threat Assessment & Typical Engine Threats Engine Applications 
19.6.5 Inspections and Engine Diagnostics Engine Applications 
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VOLUME 6 Rev A Working Draft PMC Working/Task Group 
Responsibility 

  
CHAPTER 1   GENERAL INFORMATION 

 

   1.1   INTRODUCTION TO THE HANDBOOK Sandwich 

   1.2   OVERVIEW OF HANDBOOK CONTENT Sandwich 

   1.3   INTRODUCTION    Sandwich 

   1.4   NOMENCLATURE AND DEFINITIONS Sandwich 

      1.4.1 Loads, geometry, and material properties Sandwich 

1.4.2 System of units Sandwich 

 
 

CHAPTER 2   GUIDELINES FOR PROPERTY TESTING 
 

   2.1   INTRODUCTION    Sandwich 

   2.2   DATA REDUCTION AND PRESENTATION    Sandwich 

   2.3   EVALUATION OF CORE MATERIALS    Sandwich 

      2.3.1   Mechanical properties    Sandwich 

      2.3.2   Environmental effects    Sandwich 

      2.3.3   Test Methods    Sandwich 

   2.4   EVALUATION OF CORE-TO-FACE SHEET BONDS    Sandwich 

      2.4.1   Introduction    Sandwich 

      2.4.2   Mechanical properties    Sandwich 

      2.4.3   Environmental effects    Sandwich 

      2.4.4   Test Methods    Sandwich 

   2.5   EVALUATION OF FACE SHEET PROPERTIES Sandwich 

      2.5.1   Introduction    Sandwich 

      2.5.2   Mechanical properties    Sandwich 

      2.5.3   Environmental effects    Sandwich 

      2.5.4   Test Methods    Sandwich 

   2.6   EVALUATION OF SANDWICH PANELS    Sandwich 

      2.6.1   Introduction Sandwich 

      2.6.2   Mechanical properties    Sandwich 

      2.6.3   Environmental effects    Sandwich 

      2.6.4   Damage resistance Sandwich 

      2.6.5   Damage tolerance    Sandwich 

      2.6.6   Repair Sandwich 

      2.6.7   Test Methods    Sandwich 

   2.7   EVALUATION OF INSERTS AND FASTENERS Sandwich 

      2.7.1   Introduction Sandwich 

      2.7.2   Mechanical properties    Sandwich 

      2.7.3   Environmental effects    Sandwich 

      2.7.4   Test Methods    Sandwich 

   2.8   EVALUATION OF OTHER FEATURES Sandwich 

      2.8.1   Introduction Sandwich 

      2.8.2   Mechanical properties Sandwich 

      2.8.3   Environmental effects    Sandwich 

      2.8.4   Test Methods    Sandwich 
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CHAPTER 3   MATERIAL DATA 
 

   3.1   CORES    Sandwich 

      3.1.1   Description of cores    Sandwich 

      3.1.2   Core specifications Sandwich 

      3.1.3   Honeycomb cores Sandwich 

      3.1.4   Cross-banded cores    Sandwich 

      3.1.5   Corrugated cores    Sandwich 

      3.1.6   Waffle-type cores    Sandwich 

      3.1.7   Foam cores    Sandwich 

      3.1.8   Wood cores    Sandwich 

      3.1.9   Core properties   Sandwich 

   3.2   FACE SHEETS    Sandwich 

      3.2.1   Description of face shets    Sandwich 

      3.2.2   Face sheet properties    Sandwich 

   3.3   ADHESIVES    Sandwich 

      3.3.1   Description of adhesives Sandwich 

      3.3.2   Adhesive specifications    Sandwich 

      3.3.3 Adhesive forms/types and uses Sandwich 

      3.3.4 Adhesive chemistries Sandwich 

      3.3.5 Adhesive properties Sandwich 

 
 

 
 

CHAPTER 4 DESIGN AND ANALYSIS OF SANDWICH STRUCTURES  
   4.1   INTRODUCTION    Sandwich 

   4.2   DESIGN AND CERTIFICATION Sandwich 

      4.2.1   Basic design principles    Sandwich 

      4.2.2   Design process Sandwich 

      4.2.3   Aircraft Damage tolerance Sandwich 

   4.3   CERTIFICATION Sandwich 

      4.3.1   Introduction to certification issues Sandwich 

      4.3.2   Approach to certification testing Sandwich 

      4.3.3   Analysis validation Sandwich 

      4.3.4   Conformity oversight Sandwich 

      4.3.5   Nondestructive testing (NDT) Sandwich 

      4.3.6   Documentation requirements Sandwich 

      4.3.7   Continued airworthiness Sandwich 

   4.4   SANDWICH PANEL FAILURE MODES    Sandwich 

   4.5   STIFFNESS AND INTERNAL LOADS    Sandwich 

      4.5.1   Beam stiffness analysis    Sandwich 

      4.5.2   Plate stiffness analysis    Sandwich 

      4.5.3   Combined Transverse and in-plane loadings Sandwich 

      4.5.4   Face sheet internal loads    Sandwich 

   4.6   LOCAL STRENGTH ANALYSIS METHODS    Sandwich 

      4.6.1   Face sheet failure Sandwich 

      4.6.2   Core shear Sandwich 

      4.6.3   Flatwise tension and compression Sandwich 

      4.6.4   Flexural core crushing    Sandwich 

      4.6.5   Intracell buckling (dimpling) Sandwich 
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      4.6.6   Face sheet wrinkling    Sandwich 

      4.6.7   Core shear crimping    Sandwich 

      4.6.8   Attachments and hard points Sandwich 

            4.6.8.1   Design of flat circular sandwich panels loaded an an insert Sandwich 

   4.7   FLAT PANEL INTERNAL LOADS AND STRESSES - PRESSURE LOADING 
Sandwich 

      4.7.1   Design of flat rectangular sandwich beams under various normal loadings 
Sandwich 

      4.7.2   Design of flat sandwich panels under uniformly distributed normal load 
Sandwich 

   4.8   CURVED SANDWICH PANEL INTERNAL LOADS AND STRESSES Sandwich 

      4.8.1   General equations and analysis method Sandwich 

   4.9   FLAT PANEL STABILITY ANALYSIS METHODS    Sandwich 

      4.9.1   Buckling of flat rectangular sandwich columns Sandwich 

      4.9.2   Design of flat rectangular sandwich panels under edgewise compression load 
Sandwich 

      4.9.3   Design of flat rectangular sandwich panels under edgewise shear load 
Sandwich 

         4.9.4   Design of sandwich strips under torsion load Sandwich 

         4.9.5   Design of flat rectangular sandwich panels under edgewise bending moment 
Sandwich 

   4.10   DESIGN OF FLAT RECTANGULAR SANDWICH PANELS UNDER COMBINED 
LOADS 

Sandwich 

      4.10.1   Combined load buckling    Sandwich 
      4.10.2   Combined in-plane and transverse loads Sandwich 
   4.11   DESIGN OF SANDWICH CYLINDERS Sandwich 
      4.11.1   Introduction Sandwich 
      4.11.2   Sandwich cylinders under external radial pressure Sandwich 
      4.11.3   Sandwich cylinders under torsion Sandwich 
      4.11.3   Sandwich cylinders under torsion Sandwich 
      4.11.4  Sandwich cylinders under axial compression or bending Sandwich 

4.11.5 Sandwich cylinders under combined loads Sandwich 

   4.12   FINITE ELEMENT MODELING OF SANDWICH STRUCTURE Sandwich 

      4.12.1   Introduction Sandwich 

      4.12.2   Global models Sandwich 

      4.12.3   Layered models Sandwich 

      4.12.4   Solid models Sandwich 

      4.12.5   Sandwich element models Sandwich 

   4.13   Optimum sandwich Sandwich 

      4.13.1   Sandwich weight Sandwich 

      4.13.2   Sandwich bending stiffness Sandwich 

      4.13.3   Sandwich bending moment capacity Sandwich 

      4.13.4   Sandwich panel buckling Sandwich 

 
 

CHAPTER 5   FABRICATION OF SANDWICH STRUCTURES 
 

5.1   INTRODUCTION Sandwich 

5.2   MATERIALS Sandwich 

   5.2.1   Cores Sandwich 

   5.2.2   Face sheets Sandwich 
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   5.2.3   Adhesives Sandwich 

   5.2.4   Surfacing and sealing Sandwich 

5.3   PROCESSES Sandwich 

   5.3.1   Core Sandwich 

   5.3.2   Face sheets - co-cure vs. pre-cure and resin pressure Sandwich 

   5.3.3   Adhesive Sandwich 

5.4   HONEYCOMB CORE CRUSH    Sandwich 

   5.4.1   Core crush during cure Sandwich 

   5.4.2   Core crush - theoretical discussion Sandwich 

   5.4.3   Core crush stabilization for cure Sandwich 

   5.4.4   Core material characteristics and core crush Sandwich 

   5.4.5   Prepreg and adhesive material characteristics and core crush Sandwich 

   5.4.6   Cure cycles and core crush Sandwich 

   5.4.7   Quality issues including nondestructive evaluation (NDI) Sandwich 

 
 

CHAPTER 6   QUALITY CONTROL    
 

   6.1   INTRODUCTION Sandwich 

   6.2   MATERIAL PROCUREMENT QUALITY ASSURANCE PROCEDURES    Sandwich 

      6.2.1   Specifications and documentation Sandwich 

      6.2.2   Receiving inspection Sandwich 

   6.3   PART FABRICATION VERIFICATION    Sandwich 

      6.3.1   Process verification Sandwich 

      6.3.2   Nondestructive inspection Sandwich 

      6.3.3   Destructive tests Sandwich 

   6.4   STATISTICAL PROCESS CONTROL    Sandwich 

   6.5   MANAGING CHANGE IN MATERIALS AND PROCESSES Sandwich 

 
 

CHAPTER 7   SUPPORTABILITY    
 

   7.1   INTRODUCTION Sandwich 

   7.2   DESIGN FOR SUPPORTABILITY    Sandwich 

      7.2.1   In-service experience Sandwich 

      7.2.2   Inspectability Sandwich 

      7.2.3   Material selection Sandwich 

      7.2.4   Damage resistance Sandwich 

      7.2.5   Environmental compliance Sandwich 

      7.2.6   Reliability and maintainability Sandwich 

      7.2.7   Repairability Sandwich 

   7.3   SUPPORT IMPLEMENTATION    Sandwich 

      7.3.1   Part inspection Sandwich 

      7.3.2   Damage assessment Sandwich 

      7.3.3   Repair design criteria Sandwich 

      7.3.4   Repair of composite structures Sandwich 

   7.4   LOGISTICS REQUIREMENTS Sandwich 

 
  
 
 
 



 

89 
 

Volume 7 Initial Working Draft  
 

AM Working/Task Group 
Responsibility 

 
1. CMH-17 GUIDELINES AND PROCEDURES Guidelines 
1.1 Introduction to the Handbook Guidelines 

1.2 Overview of Handbook Content Guidelines 
1.3 Introduction to AM Working Groups Guidelines 

1.3.1 Objectives of Additive Manufacturing (AM) Working Groups Guidelines 
1.4 Purpose Guidelines 
1.5 Scope Guidelines 

1.5.1 Introduction and Guidelines Guidelines 
1.5.2 Design and Supportability Guidelines 
1.5.3 Testing Guidelines 
1.5.4 Data Requirements and Data Sets Guidelines 

1.6 Use of the Document and Limitations Guidelines 
1.6.1 Roadmaps for use of volume Guidelines 
1.6.2 Source of information Guidelines 
1.6.2 Use of data and guidelines in applications Guidelines 
1.6.3 Strength properties and allowables terminology Guidelines 
1.6.4 Use of references Guidelines 
1.6.5 Use of tradenames and product names Guidelines 
1.6.6 Toxicity, health hazards, and safety Guidelines 
1.6.7 Ozone depleting chemicals Guidelines 

1.7 Approval Procedures Guidelines 
1.8 Symbols, Abbreviations, and System of Units Guidelines 

1.8.1 Symbols and abbreviations Guidelines 
1.8.2 System of units Guidelines 

1.9 Definitions Guidelines 

    

2. CHARACTERIZATION CONSIDERATIONS Guidelines 
2.1  Introduction to Non-Metallic AM Design and Development  Guidelines 

2.2  Sources of Variability  Guidelines 
2.3  Building Block  Guidelines 
2.4  Data Classes  Guidelines 
2.5  Qualification vs Equivalency vs Interchangeability  Guidelines 
2.6  Recommended Test Matrices  Guidelines 

    

3. EVALUATION OF FEEDSTOCK Testing 
3.1  Introduction  Testing 
3.2  Mechanical properties  Testing 
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3.2.1   Filament Testing 
3.3  Chemical Constituent properties  Testing 

3.3.1  Filament Testing 
3.3.2   Powder Testing 

3.4  Thermal properties  Testing 
3.4.1  Filament Testing 
3.4.2  Powder Testing 
    

4. PROCESSING AND MANUFACTURING  Materials and Processes 
4.1  Process and Manufacturing Introduction Materials and Processes 
4.2  AM Technologies, Processing, Properties, & Applications  Materials and Processes 

 4.2.1 Fused Filament Fabrication (FFF) Materials and Processes 
4.2.2  Selective Laser Sintering (SLS) Materials and Processes 
4.2.3  Stereolithography (SLA) Materials and Processes 

4.3  MACHINING & GRINDING  Materials and Processes 
4.3.1  Introduction  Materials and Processes 
4.3.2  Machining considerations  Materials and Processes 
4.3.3  Tooling requirements  Materials and Processes 
4.3.4  Specimen preparation  Testing 
4.3.5  Specimen machining from parts  Testing 

    

5. QUALITY CONTROL OF PRODUCTION MATERIALS AND PROCESSES  Materials and Processes 
5.1  Introduction  Materials and Processes 
5.2  Material Procurement Quality Assurance Procedures  Materials and Processes 
5.3  Machine Qualification  Materials and Processes 

5.3.1                      Specifications and documentation Materials and Processes 
5.3.2                      Process Control Documents Materials and Processes 
5.3.3                      Machine Checks and Calibration Materials and Processes 
5.3.4                      Machine Configuration Control Materials and Processes 
5.3.5                      Maintaining Qualification Materials and Processes 

5.4  Quality Plan    Materials and Processes 
5.4.1                      Statistical Process Control Materials and Processes 
5.4.2                      Non-Conformance Materials and Processes 

5.5  Part Verification  Materials and Processes 
5.5.1                      NDE Materials and Processes 
5.5.2                      Destructive Testing Materials and Processes 
5.5.3                      Dimensional Inspection Materials and Processes 

5.6  Managing Change in Materials and Process  Materials and Processes 
5.7  Trending and Maintaining Compliance  Materials and Processes 
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6. MATERIAL TESTING & CHARACTERIZATION FOR SUBMISSION OF DATA TO 
CMH-17 Testing 

6.1  Introduction  Testing 
6.2  Material and process specification requirements  Testing 
6.3  Data sampling requirements  Testing 
6.4  Test method requirements  Testing 

6.4.1                      Thermal Testing 
6.4.2                      Physical Testing 
6.4.3                      Chemical Properties Testing 
6.4.4                      Electrical Properties Testing 
6.4.5                      Environmental Testing Testing 
6.4.6                      Mechanical Testing Testing 

6.5  Data Submission, Format and Requirements  Data Review 
6.5.1                      Introduction  Data Review 
6.5.2                      Material and Process Specification Requirements  Data Review 
6.5.3                      Sampling Requirements  Data Review 
6.5.4                      Test Method Requirements  Data Review 
6.5.5       Formats and Units  Data Review 
6.5.6                      Design Properties  Data Review 
    

7.  PROPERTY TESTING OF ADDITIVELY MANUFACTURED MATERIALS Testing 
7.1  Introduction  Testing 

7.1.1                      Building block approach Testing 
7.1.2                      Test level and data uses Testing 

7.1.2.1             Structural complexity levels Testing 
7.1.2.2             Data application categories Testing 
7.1.2.3             Screening tests Testing 
7.1.2.4             Material qualification tests Testing 
7.1.2.5             Acceptance tests Testing 
7.1.2.6             Equivalence tests Testing 

7.2  Test Program Planning  Testing 
7.2.1                      Overview Testing 
7.2.2                      Baseline and alternate approaches for statistically-based 

properties Testing 
7.2.3                      Issues of data equivalence Testing 
7.2.4                      Test method selection Testing 
7.2.5                      Population sampling and sizing Testing 
7.2.6                      Material and processing variation Testing 
7.2.7                      Material operating limit Testing 
7.2.8                      Non ambient testing Testing 
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7.2.9                      Data normalization Testing 
7.2.10                  Data documentation Testing 
7.2.11                  Application specific testing needs Testing 

Revisit later 7.3  Data reduction and documentation  Testing 
7.3.1                      Introduction Testing 
7.3.2                      Data documentation requirements Testing 
    

8.  STATISTICAL METHODS Statistics 
8.1 Introduction  Statistics 

8.1.1 Overview of methods for calculating statistically-based properties Statistics 
8.1.2 Computer software Statistics 
8.1.3 Symbols Statistics 
8.1.4 Statistical Terms Statistics 
8.1.5 Statistical Graphing Statistics 

8.2 Analysis of Material Properties Statistics 
8.2.1 Analysis of Material Properties Statistics 
8.2.2 Descriptive Statistics  Statistics 
8.2.3 Sources of Variation Statistics 
8.2.4 Structured vs. Unstructured Data Statistics 
8.2.5 Statistically-based Material Allowables Statistics 
8.2.6 Modified CV Statistics 
8.2.7 Equivalence and Acceptance Statistics 

8.3 Calculation of Statistical Based Material Allowables Statistics 
8.3.1 Traditional (Single Point and pooled across environments) Statistics 
8.3.2 Cousins/Generic Statistics 
8.3.3 General Linear Statistical Models Statistics 

8.4 Statistical Methods for Material Equivalence and Acceptance Statistics 
8.4.1 Single Point  Statistics 
8.4.2 Cousins/Generic  Statistics 

8.5 Statistical Process Control Statistics 
8.6 Other Statistical Methods Statistics 

8.6.1 Average stress-strain curves and bearing load-deformation curves Statistics 
    

9.  EVALUATION OF AM PART Testing 
9.1 Density Testing 
9.2 Fiber Volume Fraction Testing 
9.3 CTE Testing 
9.4 Diffusivity Testing 
9.5 Specific Heat Testing 
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9.6 Crystallinity Testing 
9.7 Flammability Testing 
9.8 Tensile Testing Testing 
9.9 Compression Testing Testing 
9.10 Flexure Testing 
9.11 Shear Testing 
9.12 Interlaminar Tension Testing 
9.13 Notched Testing Testing 
         9.13.1 OHT Testing 
         9.13.2 OHC Testing 
         9.13.3 FHT Testing 
         9.13.4 FHC Testing 
9.14 Interlaminar Fracture Toughness Testing 
9.15 Crack Growth (include ENF, DCB, and other crack growth tests as needed) Testing 
9.16 Creep Testing Testing 
9.17 Fatigue Testing Testing 
9.18 TMF – Environmental-mechanical Fatigue Testing 
9.19 Wear Testing Testing 
9.20 Bearing Testing Testing 
         9.20.1 Bearing Bypass/Multiple Fastener Testing 
9.21 Biaxial Testing Testing 
9.22 CAI Testing 
9.23 Fluid Sensitivity/Environmental Conditioning Testing 

    
10.  ELEMENT LEVEL TESTING Testing 

10.1 Introduction Testing 
10.2 Joint testing Testing 

10.2.1 Definitions Testing 
10.2.2 Failure modes Testing 
10.2.3 Thermal effects Testing 
10.2.4 Joint configurations Testing 
10.2.5 Design requirements Testing 
10.2.6 Material bearing strength Testing 
10.2.7 Open-hole/Filled-hole tension/compression strength Testing 
10.2.8 Environmental-mechanical fatigue strength Testing 
10.2.9 Creep and stress rupture Testing 
10.2.10 Fastener qualification tests Testing 
    

11. DESIGN AND ANALYSIS Design and Analysis 
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11.1                   Introduction  Design and Analysis 
11.1.1                  General Definitions and Terms Design and Analysis 
11.1.2                  General Process Flow of AM Parts Design and Analysis 
11.1.3                  When to Utilize AM Design and Analysis 
11.1.4                  Which AM Material/Process to Choose? Design and Analysis 
11.1.5                  AM Risk Assessment Design and Analysis 
11.1.6                  AM Decision Worksheet Design and Analysis 

11.2                   Definition of Requirements  Design and Analysis 
11.2.1                  Establishment of Design Requirements Design and Analysis 
11.2.2                  Guidance for Material and Process Specifications Design and Analysis 
11.2.3                  Considerations Related to Part Criticality Design and Analysis 
11.2.4                  Planning for Substantiation/Verification Design and Analysis 
11.2.5 Data Collection and Categorization by Application Space Design and Analysis 

11.3                   AM Component Design and Analysis Considerations, Options, 
Methods Design and Analysis 

11.3.1                  Design for AM Design and Analysis 
11.3.1.1         Design for Fused Filament Fabrication Design and Analysis 
11.3.1.2         Design for Laser Polymer Bed Fusion Design and Analysis 

11.3.2                  Analysis for AM Design and Analysis 
11.4                   Design Verification for Material and Component  Design and Analysis 

11.4.1                  Point Design Verification Framework Design and Analysis 
11.4.2                  Material Allowable Part Verification Design and Analysis 
    

12.  MAINTAINABILITY AND SUPPORTABILITY  Design and Analysis 
12.1                   Inspection ability  Design and Analysis 
12.2                   Damage and Damage Tolerance  Design and Analysis 
12.3                   Repair Design and Analysis 
12.4                   Life limitations and Placards  Design and Analysis 
12.5                   Substantiation Package for Certification  Design and Analysis 

    
13. APPLICATIONS, CASE HISTORIES, and LESSONS LEARNED Design and Analysis 

13.1                   Consequence of Failure  Design and Analysis 
    

14. AM PROPERTY DATA Data Review 
14.1                   INTRODUCTION  Data Review 

14.1.1                  Organization of Data Data Review 
14.1.2                  Database Generation Methodology Data Review 
14.1.3                  Presentation of data Data Review 

14.1.3.1         Complete Documentation Data Review 
14.1.3.2         Data Set Description  Data Review 
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14.1.3.3         Summary Tables Data Review 
14.1.3.4         Individual Data Tables - Normalized Data Data Review 
14.1.3.5         Individual Data Tables - Unnormalized Data Data Review 
14.1.3.6         Individual Data Tables - Notched Laminate Data Data Review 
14.1.3.7         Individual Data Tables - Bearing Data Data Review 

14.1.4                  Material Systems Data Review 
14.1.4.1         Material Systems Codes Data Review 
14.1.4.2         Index of Materials Data Review 

14.1.5                  Material Build Orientation Codes Data Review 
14.1.5.1         Build Orientation Codes Data Review 
14.1.5.2         Laminate/Layer Orientation Codes  Data Review 
14.1.5.3         Shorthand Notation  Data Review 
14.1.5.4         Ply Percentage Notation  Data Review 

14.1.6                  Symbols, Abbreviations, and Systems of Units Data Review 
14.1.6.1         Symbols and Abbreviations Data Review 
14.1.6.2         System of Units Data Review 

14.1.7                  Definitions  Data Review 
14.2                   DATA REDUCTION AND DOCUMENTATION   Data Review 

14.2.1                  Introduction Data Review 
14.2.2                  Material Mechanical Properties Data Review 

14.2.2.1         Methodology Data Review 
14.2.2.2         Tension Strength Tests Data Review 
14.2.2.3         Compression Strength Tests Data Review 
14.2.2.4         Other Properties Data Review 

14.2.3                  Data Normalization Data Review 
14.2.3.1         Normalization Theory Data Review 
14.2.3.2         Normalization Methodology Data Review 
14.2.3.3         Practical Application of Normalization Data Review 

14.2.4                  Dispositioning of Outlier Data Data Review 
14.2.5                  Data Documentation Data Review 

14.3                   AM Methods – Property Data Tables  Data Review 
14.3.1                  Material Extrusion Data Review 
14.3.2                  Powder Bed Fusion Data Review 
14.3.3                  Vat Polymerization Data Review 
14.3.4                  Binder Jetting Data Review 
14.3.5                  Material Jetting Data Review 
14.3.6                  Sheet Lamination Data Review 
14.3.7                  Directed Energy Deposition Data Review 
14.3.8                  Hybrid Data Review 
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INFORMATION ACCESS 
 
 

HOMEPAGE 

The World Wide Web homepage for the handbook is located at http://www.cmh17.org. 

The Working Group Web Site is located at https://www.cmh17.org.  A password can be obtained 
through the Secretariat (info@cmh17.org).  Any active participant can obtain a password. 

Coordination Group approved Proceedings, meeting information, RECIPE and other information 
are available at the website. 

Select Coordination and Working Groups use a separate website for handbook development 
known as Confluence: https://cmh17.atlassian.net/. Any active participant of one of these groups 
can obtain an account from the Secretariat. 

 

OBTAINING CMH-17 

VOLUME 1 REVISION H (2022), VOLUME 2 REVISION H (2018) and VOLUME 3 REVISION G 
(2012), Volume 4B (2013), Volume 5A (2017) Volume 6 (2013) 

Copies of published versions of CMH-17 Volumes 1, 2, 3, 4, 5 and 6 can be obtained from SAE 
only.  (Link here: https://www.cmh17.org/RESOURCES/Purchase-Handbook) SAE offers a 
hardcopy version of the five volumes of the handbook (Volumes 1 and 2 – H, 3-G, 4-B, 6).  Print 
and e-book versions are available.   

 

SOFTWARE – CMH17-STATS 

The statistical methods included in the Composite Materials Handbook are available in the newly 
released software - CMH17 STATS.  This software (Excel based) is approved for use in CMH-17.  
For more information or to purchase CMH17 STATS, visit the online store –  

https://www.cmh17.org/RESOURCES/Statistics-Software  

Updated:  10/26/2022 

 
 
 
 
 

https://cmh17.atlassian.net/
https://www.cmh17.org/RESOURCES/Purchase-Handbook
https://www.cmh17.org/RESOURCES/Statistics-Software
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Stefan Kloppenborg  
7757 8th Street NE  
Calgary, AB  
Canada  
T2E 8A2  
Email: stefan@kloppenborg.ca 
 
 
Testing Cochair 
Mr. Joe Costanz0 
Boeing 
Tel: 425-750-6201 
Email: joseph.c.costanzo@boeing.com 
 
 
Testing Cochair 
Mr. Royal Lovingfoss 
National Institute for Aviation Research 
1845 Fairmount 
Wichita, KS  67260-0093 
Tel:  316-978-5317   
Email:  rlovingfoss@niar.wichita.edu 

 
 
 
 
 
 
 
 
 
Testing Cochair 
Mr. Brian Kitt 
Spirit AeroSystems  
PO Box 780008   
Wichita, KS 67278 
Tel: 316-523-3672  
Email: brian.r.kitt@spiritaero.com 
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CMC WORKING GROUP & TASK GROUP CHAIRS 

  
Data Review Chair 
Dr. Rajiv A. Naik 
School of Engineering, Professional 
Education 
University of Connecticut 
Storrs, CT 06269-4031 
Email: rajiv.naik@uconn.edu 
 
Design and Analysis Cochair 
Mr. Arun Bhattacharya 
Boeing 
Tel: (714) 330-0053 
Email: arunabh.bhattacharya@boeing.co
m 
 
Engine Applications Cochair 
Mr. Scott Finn 
GE(Ret.) 
Tel: (518) 207-7578 
Email: scottrfinn@gmail.com 
 
Materials & Processes Cochair 
Mr. Doug Kiser 
NASA Glenn Research Center 
Cleveland, OH 44135 
Tel: 216-433-3247  
Fax: 216-433-5544 
Email: james.d.kiser@nasa.gov 
 
Testing Cochair 
Mr. Matt Opliger 
National Institute for Aviation Research 
1845 Fairmount 
Wichita, KS  67260-0093 
Tel:  316-978-6672  
Email: Matthew.Opliger@idp.wichita.edu 
 

 
 
 
 
 
 
 
 
Design and Analysis Cochair 
Mr. Arun Bhattacharya 
Boeing 
Tel: (714) 330-0053 
Email: arunabh.bhattacharya@boeing.co
m 
 
Engine Applications Cochair 
Mr. James Finlayson 
Rolls-Royce 
Email: james.finlayson@rolls-royce.com 
 
 
Materials & Processes Cochair 
Ms. Leanne Lehman 
The Boeing Company 
14441 Astronautics Dr 
Huntington Beach, CA 92647 
Tel: 714-330-7190 
Email: leanne.l.lehman@boeing.com 
 
Testing Cochair 
Dr. Bob Zhou 
GE Aviation 
Tel: 513-243-4497 
Email: yuanxin.zhou@ge.com 

  

mailto:kacey.pilver@uconn.edu
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PMC WORKING GROUP & TASK GROUP CHAIRS 

  
Bonding Process Cochair 
(Task Group under M&P) 
Dr. Howard Creel 
3M Automotive and Aerospace Solutions 
Division 
3M Center, 280-2W-21 |  
St. Paul, MN 55144  
Tel: 651-737-9955 
Email: hscreel@mmm.com 

Bonding Process Cochair 
(Task Group under M&P) 
Ms. Molly Stone 
MTech Engineering Services, LLC 
Tel: +1 218-260-9054 
Email: molly@mtechengservices.com 

  
Bonded Joints Cochair 
(Task Group under Guidelines) 
Mr. Rick Cole 
National Research Council Canada 
(NRC) 
Building M-3, 1200 Montreal Road, 
Ottawa, Ontario, Canada   K1A 0R6 
Tel:  613-993-4058     
Fax:  613-998-8609 
E-mail:  rickcole@nrc-cnrc.gc.ca 
 

Bonded Joints Cochair 
(Task Group under Guidelines) 
Dr. Carl Q. Rousseau 
Lockheed Martin Aeronautics 
P.O. Box 748, MZ 6516 
Fort Worth, TX   76101 
Tel: 817-763-7727   Fax:  817-762-5673 
Email:  carl.q.rousseau@lmco.com 

Certification Cochair 
(Task Group under Guidelines) 
Ms. Cindy Ashforth 
Federal Aviation Administration 
2200 S. 216th Street 
Des Moines, WA 98198 
Tel:   206-231-3239    
Email:  cindy.ashforth@faa.gov 
 
 

Certification Cochair 
(Task Group under Guidelines) 
Dr. Simon Waite 
European Aviation Safety Agency 
(EASA) 
1 Ottoplatz 
Koln             50679 
GERMANY 
Tel:  49-221-89990 4082   
Fax:  49-221 89990 4582 
Email:  simon.waite@easa.europa.eu 

  
Composites for Spacecraft Cochair 
Mr. Jeffrey D. Eichinger 
Boeing 
5301 Bolsa Avenue 
Huntington Beach, CA  92647 
Tel:  714-317-0394   Fax:   
Email:  jeffrey.d.eichinger@boeing.com 

Composites for Spacecraft Cochair 
Mr. Jeremy Jacobs 
NASA Johnson Space Center 
2101 Nasa Parkway, M.S. ES4 
Houston, TX    77058 
Tel:  281-483-8825   Fax:   
Email:  jeremy.b.jacobs@nasa.gov 
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Core Data Chair 
(Task Group under Sandwich) 
Mr. Eric Stenne  
Airbus 
Tel: 450-419-9514 
Email: stenne@videotron.ca 
 
Core Materials Chair 
(Task Group under Sandwich) 
Mr. Shannon Jones 
Bell Textron 
Tel: 817-280-6665 
Email: ssjones@bellflight.com 

 

  
Crashworthiness Cochair 
Dr. Mostafa Rassaian 
PO Box 6683 
Bellevue, WS 98008-0683 
Tel:  206-715-6358 
Email:  mostafa@rassaianllc.com 

 

  
Damage Tolerance Cochair 
(Task Group under Safety Management) 
Dr. Douglas S. Cairns 
Montana State University 
Mechanical & Industrial Engineering 
220 Roberts Hall 
Boseman, MT    59717 
Tel:  406-994-0393   Fax:  406-539-6292 
Email:  dcairns@me.montana.edu 
 

Damage Tolerance Cochair 
(Task Group under Safety Management) 
Mr. Patrick Enjuto 
The Boeing Company 
Everett, WA 
Tel: 206-369-9250  
Email:  patrick.enjuto2@boeing.com 

  
Damage Tolerance Cochair 
(Task Group under Safety Management) 
Mr. Allen Fawcett 
Boeing/BCA 
621 Cedar Ave So 
Renton, WA  98057 
Tel: 425-342-2399 
Email: allen.j.fawcett@boeing.com 
 

Damage Tolerance Cochair 
(Task Group under Safety Management) 
Mr. Mike Smeets 
Fokker Landing Gear 
Grasbeemd 28 
Helmond 
5705 DG 
The Netherlands 
Tel: 31 0 492-575286 
Email: mike.smeets@fokker.com 
 

mailto:dcairns@me.montana.edu
mailto:allen.j.fawcett@boeing.com
mailto:mike.smeets@fokker.com
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Damage Tolerance Cochair 
(Task Group under Safety Management) 
Dr. Simon Waite 
European Aviation Safety Agency 
(EASA) 
Postfach 10 12 53 
Koln             D-50452 
GERMANY 
Tel:  49-221-89990 4082   Fax:  49-221 
89990 4582 
Email:  simon.waite@easa.europa.eu 

Damage Tolerance Cochair 
(Task Group under Safety Management) 
Mr. DM Hoyt 
NSE Composites 
1101 North Northlake Way, Suite 4 
Seattle, WA 98103 
www.nsecomposites.com 
Tel:  (206)-545-4888 
Email: hoyt@nsecomposites.com 

  
Data Review Cochair 
Mr. Michael Hempowicz  
Toray CMA  
Tel:  251-382-8320 
Email:  
michael.hempowicz@toraycma.com 

Data Review Cochair 
Mr. Royal Lovingfoss  
Wichita State University - NIAR 
1845 Fairmount 
Wichita, KS  67260-0093 
Tel:  316-978-5317   Fax:  316-978-3175 
Email: 
Royal.Lovingfoss@idp.wichita.edu 
 

Design Co-Chair 
(Task Group under PMC Guidelines) 
Dr. Larry Ilcewicz 
FAA Aircraft Certification Service, Policy 
and Innovation Division 
2200 S 216th St, 3W-450 
Des Moines, WA   98198   
Tel:  206-231-3147  
Email:  larry.ilcewicz@faa.gov 

Design Co-Chair 
(Task Group under PMC Guidelines) 
Mr. Patrick Enjuto 
The Boeing Company 
Everett, WA 
Tel: 206-369-9250 
Email:  patrick.enjuto2@boeing.com 

  
Disbonding and Delamination Cochair 
(Task Group under Safety Management) 
Ms. Lisa McHugh 
Northrop Grumman 
1 Hornet Way M/C 902/W2 
El Segundo, CA  90245 
Tel:  310-332-6352   Fax:   
Email:  lisa.mchugh@ngc.com 
 

Disbonding and Delamination Cochair 
(Task Group under Safety Management) 
Dr. Ronald Krueger 
National Institute of Aerospace (NIA) 
NASA Langley Research Center 
Mail Stop 188E 
Hampton, VA  23681-2199 
Tel:  757-864-3482   Fax:  757-864-8911 
Email:  rkrueger@nianet.org 
 

mailto:simon.waite@easa.europa.eu
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mailto:lisa.mchugh@ngc.com
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Engine Applications Cochair 
Dr. Scott R. Finn 
GE Aviation 
One Newmann Way 
Mail Drop E-163 
Cincinnati, OH 45215 
finn@ge.com 
513-243-3415 
 

Engine Applications Cochair 
James Finlayson 
Rolls Royce 
Moor Lane D3, PO Box 31, Derby, DE24 
8BJ 
ames.finlayson@rolls-royce.com 
+44 (0) 7585 881070 

Guidelines Cohair 
Dr. Carl Q. Rousseau 
Lockheed Martin Aeronautics 
P.O. Box 748, MZ 6516 
Fort Worth, TX   76101 
Tel: 817-763-7727   Fax:  817-762-5673 
Email:  carl.q.rousseau@lmco.com 
 

Guidelines Cohair 
Ms. Amanda Bastian 
Joby Aviation 
333 Encinal St 
Santa Cruz, CA 65060 
Tel: 802-989-8706 
Email:  amandabastian@gmail.com 
 

  
Materials & Processes Cochair 
Dr. Margaret E. Roylance  
Nano Tech Labs 
Tel: 617- 930-6572 
Email:  mroylance@nanotechlabs.com 

Materials & Processes Cochair 
Mr. Daniel R. Ruffner 
Email:  danielrruffner@gmail.com 

  
P17 Chair 
(Task Group under M&P) 
Mr. Shannon Jones 
Bell Textron 
Email: ssjones@bellflight.com 

 

  
Safety Management Cochair 
Ms. Cindy Ashforth 
FAA Aircraft Certification Service, Policy 
and Innovation Division 
2200 S. 216th Street 
Des Moines, WA 98198 
Tel:   206-231-3239    
Email:  cindy.ashforth@faa.gov 

Safety Management Cochair 
Dr. Larry Ilcewicz 
FAA Aircraft Certification Service, Policy 
and Innovation Division 
2200 S 216th St, 3W-450 
Des Moines, WA   98198   
Tel:  206-231-3147  
Email:  larry.ilcewicz@faa.gov 

  
  
Sandwich Cochair 
Mr. Lawrence A. Gintert 
Independent Consultant 
3 Cross St, Apt 1 
Jaffrey, NH 03452 
Tel: 727-403-5769 
Email: GintertL06@gmail.com 
 

Sandwich Cochair 
Dr. Zhi Chen 
Email: zhiming.chen@aero.org 

mailto:finn@ge.com
mailto:ames.finlayson@rolls-royce.com
mailto:carl.q.rousseau@lmco.com
mailto:cindy.ashforth@faa.gov
mailto:larry.ilcewicz@faa.gov
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Statistics Cochair 
Stefan Kloppenborg 
Email:  stefan@kloppenborg.ca 

Statistics Cochair 
Mr. Jorge Chavez-Salas 
WSU/NIAR 
1845 Fairmount, Box 93 
Wichita, KS    67260 
Tel:  316-978-6427   Fax:  316-978-3175 
Email: Jorge.Chavez-
Salas@idp.wichita.edu 
 

  
Supportability, Maintenance, and 
Repair Cochair 
Dr. Joseph Rakow 
Exponent Failure Analysis Associates 
149 Commonwealth Drive 
Menlo Park, CA  94025 
Tel:  650-688-7316   Fax:  650-688-7231 
Email:  jrakow@exponent.com 

Supportability, Maintenance, and 
Repair Cochair 
Mr. Stephen Starnes 
US Navy 
101 Wasp Street 
Jacksonville, FL  32212-0016 
Tel:  904-790-6410 
Email:   stephen.starnes@navy.mil 

  
Testing Cochair 
Dr. Daniel O. Adams 
University of Utah 
50 S. Central Campus Drive 
Room 2110 MEB 
Salt Lake City, UT    84112 
Tel:  801-585-9807   Fax:  801-585-9826 
Email:  adams@mech.utah.edu 

Testing Cochair 
Mr. John Moylan 
Element Materials Technologies 
1857 Business Center Dr 
Duarte, CA  91010 
Tel:  818-296-0444   
Email:  john.moylan@element.com 

  
 
 
 
 
 
 

mailto:jrakow@exponent.com
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