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NOTE
The data contained in these proceedings should not be used for design purposes. This information was
presented at the hybrid April 2024 Composite Materials Handbook (CMH-17) meeting for discussion
purposes only. The material contained in these proceedings may be subject to export control.
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Joint Coordination Meeting Schedule
November 12-21, 2024

NOTE: Registration was setup outside the Grand Ballroom Foyer

GWG = Guidelines Working Group
M&P = Materials and Processing
DTTG = Damage Tolerance Task Group
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COORDINATION MEETING SLIDES
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https://www.cmh17.org/RESOURCES/IntroductiontoCMH-17.aspx
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CLOSING COORDNATION
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WORKING GROUP REPORTS
(listed Alphabetically)

Working group reports are provided as a separate document to help with management of file
size. Available reports from each working group is listed below following by the link where
they can be downloaded.

Content for Joint Working Groups are included in this document.

AM DESIGN AND ANALYSIS
AM GUIDELINES

AM MATERIALS AND PROCESS

AM TESTING

AM WORKING GROUP FILES LOCATED HERE
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CMC TESTING

CMC WORKING GROUP FILES LOCATED HERE

135


https://www.cmh17.org/Portals/0/CMH-17%20CMC%20Testing%20WG%20Meeting%2011-19-2024%20v2.pdf
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JOINT STATISTICS

Joint Statistics Working Group Minutes
13 Nov 2024, 1:00 — 3:00 EST

e Minutes from Spring 2024 Statistics WG meeting were reviewed and accepted. Stephan
Botzki moved to accept; Brice Langton seconded.

e Status of Volume 7 Chapter 8 content was reviewed.

Stefan Kloppenborg summarized Task P24-073 (Improved computational flowchart) and
invited participants to review draft flowchart on Forum and provide comments.

e Stefan Kloppenborg summarized Task P24-074 (Improved clarity of Mod CV transform
for diagnostic tests) and invited participants to review draft content on Forum and
provide comments.

e Stefan Kloppenborg summarized P24-077 (Improved accuracy of Normal A- and B-Basis
factors)

O Brice Langston asked that the magnitude of changes to kA and kB factors be
reviewed at the Spring 2025 meeting.

e Brice Langston led a discussion about a new Task Group for Statistical Process Control

O Brice Langston has volunteered to chair the SPC TG. An addition co-chair is
being sought.

0 Volunteers to participate in this TG are being sought.

0 Molly Stone asked if SPC is already integrated in industry (i.e. required by specs).
Brice Langston noted that many material specifications include requirements for
SPC of key characteristics.

0 Larry Gintert noted that one of the new Sandwich TGs is tasked with updating the
Quality chapter and there should be coordination between this Sandwich TG and
the SPC TG.

0 Cindy Ashforth asked how much of the proposed SPC content is generally
applicable to most industries and how much is specific to composite or AM.

0 Larry Gintert suggested that new content on SPC should cover identification of
characteristics and parameters.

0 Molly Stone noted that the Bonding Process TG is currently working on
identifying Key Characteristics for bonding.

e Stefan Kloppenborg led a discussion about a new Equivalency TG.

0 Co-chair(s) are being sought.

0 Expect that work will start after Spring 2025 meeting.

0 Discussion included setting requirements for sample size (power sampling)

0 Cindy Ashforth asked if current equivalency methods perform well with

departures from normality (e.g. skewed data)

The group discussed establishing guidelines around the use of engineering

judgement, including the engineering significance of changes, when it’s

appropriate to use non-pedigreed historical data.

0 The group discussed the possibility of using different equivalency methods based
on sample size, number of lots/builds, maturity of data, presence of batch/build
effects, etc.

o
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0 The group discussed how to deal different sources of variability including the
possibility of multiple sources of variability, which may be nested or crossed. It
was noted that CMC is addressing significant panel effects through test matrices
that are significantly different from those used for PMC materials.

0 Paulo Mendes asked about the use of equivalency methods when there has been a
change in test method (e.g. ASTM D695 vs. ASMT D3410 vs. ASTM D6641) or
different specimen thickness, test speeds, etc. Michelle Man and Dan Ruffner
urged caution and noted that there are significant test differences associated with
different test methods.

o Lindsay Jones discussed analysis of structure data with complex batching structure,
including both frequentist and Bayesian methods

0 Considering submitting a proposal for a new tasking for the Statistics WG. After
discussion, it was decided to wait to submit a proposal until resources can be
committed.

0 Future proposal will include an update method for accounting for batching
(i.e. ANOVA method) for data sets with multiple batching/grouping variables
(i.e. batch and panel). Methods to consider include:

= Bayesian method — provides more appropriate conservatism with small
sample sizes than previously evaluated methods

= New flowchart method with panel evaluated within batch (works for
nested but not crossed batch effects) — performance not yet evaluated

= Possible other methods?

0 Future proposal will include consideration of different types of batch effects

= Nested — hierarchical structure where all members of a lower-level
grouping are contained within a single higher-level grouping (Example:
Samples from a single panel are always contained within a single batch)

= Crossed — levels of one grouping variable can occur with any combination
of levels of another grouping variable (Example: Samples from a lot may
be from one or multiple batches and batches may be represented in one or
more lots)

e Stefan Kloppenborg led a discussion about the future of the Joint Statistics WG.

0 The Additive Manufacturing Statistics WG will remain as-is until the initial
release of Volume 7.

0 The CMC DRWG is currently responsible for statistics in Volume 5. It was
suggested that the Joint Statistics WG should take over this content after the
pending revision to Volume 5 (with agreement from the CMC DRWG)

e Molly Stone raised the topic of Probability of Detection (PoD) for NDI and suggested
that we should consider including this topic in CMH-17 (similar to MIL-HDBK-1823,
but for composites).

0 Dan Ruffner indicated support for including PoD.

e Meeting adjourned.

PRESENTATION

Joint Statisics WORKING GROUP FILES LOCATED HERE
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PMC DAMAGE TOLLERANCE

PMC DATA REVEIW

PMC DESIGN

PMC GUIDELINES

PMC MATERIALS AND PROCESSES
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PMC SUPPORTABILITY

PMC WORKING GROUP FILES LOCATED HERE
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Taskings
Proposal . s Expected Ch .
D Title Description Vol /sec# WG Responsible Status
. . No change to the steps in the procedure. The presentation of
| larit tat A ted, t
P24-073 mprove ¢ ar.l ¥/presentation the flowchart will be improved to make it less confusing to 1 Sec8.3.1.1 Statistics WG CC(.Ep o B2
of computational flowchart begin
readers.
. ) Emstlng ont.a-sample rT‘llethod devel‘(l)ped by Ma.rk Vangel to Accepted, new
Add "two-sample be retained in Volume; "two-sample" method will be added TG needed
P24-075 | acceptance/equivalency as an alternate to correct Type 1 error rate. Use of "old" one- 1 Sec 8.4.1 Statistics WG ossibl aft’er
criteria sample method remains valid and is more conservative 276 ¥
(rejects "too many" samples)
Improve clarity of Modified The mathematics will remain unchanged, but the clarity of Accepted, to
P24-074 | CV transformation for the . R R R & - ¥ 1 Sec8.4.4.4 Statistics WG ) pted,
. . the discussion and presentation will be improved. begin
diagnostic tests
Improve accuracy of A- and Existing tables were generated decades ago. More accurate
P24-077 B-Basis tolerance limit factor?s'are ayallable with today's !mproved computing 1 Table 8.5.10 and Statistics WG Aca'apted, to
factors for normal capability. Difference between existing and new tolerance Table 8.5.11 begin
distribution limit factors are generally in the third decimal place.
P24-080 Complete review of V3Ch6. Quality chapter — will be very 3 6 M&P On Hold
dated by next rev
. . I NOT
8.7.X Add a chapter on disbonding/delamination arrest
L L . . .. ACCEPTED,
P24-025 methods such as stitching, Z-pinning and rivets. Joint activity 3 8 TBD
R Closed w/o
with DTWG .
action
-Work with OEMs to develop content for design examples,
—
P24-068 | or Case Studies for Aircraft & ) 3 16 Crashworthiness pted,

Certification

-Capture best industry practices for aircraft certification for
crashworthiness, referencing examples like Boom Aerospace
and their analysis of lower-level building blocks.

begin
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P24-069

Substantiate Modeling
Guidelines Using Current
High-Fidelity Analysis and
Test Correlation with
Building Block

-Document C-channel test data from UoU drop tower and
NASA Glenn sled test.

-Correlate C-channel crush test-analysis to improve the
modeling best practices based on CMH-17 success criteria.
-Use stanchion design simulation to inform sled crush testing
at NASA.

16

Crashworthiness

Accepted, #68
has higher
priority

P24-070

Extend on Material
Characterization & Modeling
Capabilities for Future CMH-
17 Needs

- Evaluate NASA ACC HEDI benchmark problems to use in the
crashworthiness modeling V&V process. The relevant
document is expected to be released to public in 2024.

- Evaluate Material Science Corporation MAT162 using CMH-
17 crush test data and reassess the existing modeling
guidelines while advancing current crush modeling capability.
- Demonstrate ML-application for composite progressive
damage and failure analysis calibration using CMH-17 MAT58
vs. MAT261 stanchion crush material models to document
standards for generating material properties for simulating
crush dissipation.

16

Crashworthiness

On hold, wait

P24-001

High pressure Composite
Overwrapped Pressure
Vessels

NASA + DoD + the greater space community use the AIAA-S-
081 standard for Type 3 [metallic liner] composite tanks. At
the moment, there is a lot of ongoing consternation about
adopting Type 4 [polymer liner] and Type 5 [no liner]
composite tanks, where we are struggling to agree on
requirements, let alone flight certification milestones. The
input we keep hearing from our Spacecraft Working Group
teammates is that there isn’t enough guidance out there on
actually HOW to develop + test & certify. CMH-17 Volume 1
has some stuff in there about fiber and filament winding... but
virtually nothing in Volume 3. We added a subsection on this
topic, but it’s terribly weak. And, as we consider the future...
this is an area that warrants more work.

19

Design WG

Accepted,
Design WG

P24-002

Composite Pressurized
Habitable Volumes

This is an area that apparently has been successfully
addressed for aviation, as you have already certified
composite fuselage structures. For space, gas LEAKAGE due
to matrix microcracking after proof/acceptance testing &
cyclic fatigue is a huge challenge for us. Design features like
penetration seals are also very challenging. For us, we need
VERY LOW leak rates in order to minimize expendables. For
aviation, | assume one must simply validate that you can

19

Submitted to
Exec 10.19.24
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“feed the leak” with the ECLSS system... and if things go bad,
you can always reduce altitude in flight.

“Liner-less” cryogenic

NASA has spent considerable $$’s on tech development for
our launch vehicle applications, and have made great strides
over the years. Our lunar and mars exploration programs

Submitted to

P24-003 demand even more mass-efficient solutions. For aviation, | 19
storage (e.g. H2, 02) keep hearing about Hydrogen for combustion and H2 + O2 for Exec 10.1388
fuel cells. Composite storage systems are here to ‘help’....
But, how far away is this?
Add monitoring and verification methods to prove bondline
5.9.4,59.8 Al ted, t
P24-091 | Cure monitoring guidance area reaches the specified cure cycle to subsections 5.9.4, ! ! M&P cc?p i
5.9.9 begin
5.9.8,5.9.9
. Add detail on how to perform a thermal heat survey / tool 5.9.4,5.9.8, Accepted, to
P24-092 | Heat Survey guidance survey and qualify a bond fixture 5.9.9 M&P begin
Tooling design for bonded Add guidance on tooling design as it relates to withstanding 5.9.4,5.9.8, Accepted, to
P24-093 M&P .
assembly assembly loads 5.9.9 begin
Surface Characterization (Contact angle measurement
B f; .9.4,5.9. Al
P24-095 ond sur .ace. including usage and limitations, SFE, Wettability Envelope). 94,598, M&P ccgpted, to
characterization methods . . 5.9.9 begin
Discuss available tools
Add guidance for PCD (process control document) for
P24-096 Process Control document adhesive bonding. Key Process/Performance Parameter (KPP) 5.9.4,5.9.8, M&P Accepted, to
requirement (Connect to manufacturing process step, defined target (PS 5.9.9 begin
requirement) and QA measure)
P24-097 Process control coupon Process control travelers / witness panels (application and 5.9.4,5.9.8, M&P Accepted, to
usage limitations / differences for R&D vs production usage) 5.9.9 begin
P24-098 Bond process substantiation | Expand and provide examples and recommendations of 5910 M&P Accepted, to

examples

substantiation approaches in 5.9.10

begin
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P24-090

Populate / add detail to Sect
5.9.4.6 Post-Cure Operations

Add information regarding Demolding / removal from the
bonding fixture, Clean-up and flash removal, End of part
(EOP) edge trimming, Follow-on sequential bonding or
lamination operations

M&P

Accepted, to
begin

P24-094

Amine blush evaluation

Add information on Amine blush testing approach, how to
confirm temp/humidity in bonding area/space is within
acceptable limits.

M&P

Accepted, to
begin

P24-099

Production scale up
challenges for bonding
processes

Add new sections on adhesive bonding production scale-up
challenges, equipment qualifications, and automation /
robotic process control

3 5.9.x

M&P

Accepted, to
begin

P24-034

FAA Guidance Ref. Structural Mods Involving Composites

3 Chap 17

ON HOLD

P24-067

Task to document unique composite (and AM?) information
required for compliance to FAA Part 5 SMS regulations for
design and production approval holders

3 Chap 17

Safety Mgmt

On Hold

P24-078

e Updates to Sections in 7.2.2.2 — 7.2.2.4 to document a
prototype phase during the early “Product Development”
Design Phases

(this was a popular subject during the Design portion of the
Forum on April 23)

e Completion of Section 7.2.3 Integrated Product Teams
(written generically for many product types and all phases of
design from start to lifecycle considerations)

* Addition of a previously approved Design Process Example
for Section 7.2.5.1 Transport Aircraft

(this was a previously approved Section near the start of
Section 7.2, until Figure 7.2 was generalized to include other
products in need of design)

3 Chap 7

Desigh WG

Accepted, to
begin

P24-010

Design Considerations -
Lightning

Discuss direct and indirect effects, design approaches for
managing lightning, and point to test methods (engage Rob
Steinle)

Rev H outline,
Section 20.2.8

Engine

Accepted, to
begin
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P24-066

Supportability Task Group #2

Update Rev H synopsis content published for Rev H to
complete the partially drafted case study (drafted by Mike
Borgman) addressing the substantiation content for the
bonded repair of the rear fuselage and incorporate narrative
for the intended focus of the re-scoped case study with the
emphasis on prerequisites associated with bonded composite
repairs. SoBR team members have recently completed the
content in section 14.7 for bonded repair analysis and could
draft the substantiation approach building on that approved
section. A focused team should be established to review the
presentation content from Mike Borgman'’s presentation at
WSU during the Fall 2023 meeting and develop the narrative
to revise the introductory content on the draft and
incorporate other sections as appropriate to discuss the
“mountain of data”, training, and other relevant topics as
appropriate.

Sec 14.12.3 Case
Study #2

Supportability

Accepted,
begin work

P24-065

Supportability Task Group #1

Update Rev H synopsis content to incorporate recent
experience with composite repairs. Significant research has
been conducted and needs to be compiled into an update for
this section of Chapter 14. It was bypassed because the
research was ongoing, and results were not yet available
and/or resources were unavailable to do the work. A focused
team should be established to identify the latest sources of
relevant information and review the research results to
develop and updated outline, then begin drafting narrative
content for the update.

Sec 14.3 Service
Experience

Supportability

Accepted,
begin work

P24-071

New TG to Further Enhance
Rotorcraft Crashworthiness
(Section 16.4)

- Assemble a team with expertise in rotorcraft
crashworthiness to develop test-validated methods specific to
rotorcraft which builds on well-established and existing
certification methods, expanding the current Section 16.4.

Sec 16.4

Crashworthiness

Accepted,
need proper
support

P24-072

New TG to Develop AAM
Vehicles Crashworthiness
(Section 16.5)

- Expand the team of volunteers to form a TG that
incorporates evolving OEM certification design case studies
for certifying AAM vehicles crashworthiness in Section 16.5.
The volunteers identified so far include Louis Gauthier (Beta
Technologies) and Arun Gowda (Wisk Aerospace), Sean

Sec 16.5

Crashworthiness

Accepted,
need proper
support
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Killingsworth (TEXTRON eAviation), Rick Jensen (TEXTRON
eAviation), Aiko Duehne (EASA).
. . Vol 3; Various Accepted, To
7.3.X.X (Material Selection), 7.4.X.X (Structural Concepts), - ) !
P24-024 7.5.X.X (Detailed Design), 7.6.X.X (Optimization) 3 section chapter PMC GWG begin after
7 P24-078
TG 1 (Ch 1-3: General Info, Property testing, Material Data)
Task Group 1 will focus on testing for
constituent/material/panel properties (Ch2), and then the
. X X . Accepted, to
P24-060 | Sandwich Task Group #1 materials data (Ch3). The CMH-17 Testing WG (John Moylan) 6 Chap1to3 Sandwich begin
already posted content on the Forum with regard to existing &
test methods. Testing for core is progressing under the FAA-
funded program on core qualification at NIAR.
TG 5 (Ch 10-11: Supportability and Sandwich Design Case
Studies)
Task Group 5 will focus on Supportability (Ch10) and Case
. Studies (Ch11) which are already aligned in content. These . Accepted, to
P24-064 h Task # hap 10to 11 h
06 Sandwich Task Group #5 chapters need to be updated and harmonized with Vol 3H 6 Chap 10to Sandwic begin
Ch12-14.
Jeremy Jacobs may provide NASA examples for Ch11.
Interiors may be covered by TG 5.
. . Submitted to
P24-043 Obtain Pin/Insert Data for Chapter 2 6 Chap 3 Sandwich Exec 10.19.24
. . Submitted to
P24-044 Set up requirements and data tables for core data 6 Chap 3 Sandwich Exec 10.19.24
Review content in Volumes 3 & 6, identify areas that need
additional content regarding design features, manufacturing ) Submitted to
P24-047 6 Chap 4 Sandwich
processes, field repairs, durability and damage tolerance of ap anawic Exec 10.19.24
sandwich structure.
. . . . Submitted to
P24-048 Add information on CTE behavior to Volume 6 6 Chap 4 Sandwich Exec 10.19.24
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P24-061

Sandwich Task Group #2

TG 2 (Ch 4-5: Fabrication of Sandwich struct, Quality Control)
Task Group 2 will focus on the Fabrication of Sandwich
Structures (Ch4) covering all sandwich-unique M&P authored
by Dan Ruffner - and he wants to lead the update. The
following chapter (Ch 5) is Quality Control and it should be
closely aligned with the M&P section. Concerns raised about
the Climbing Drum Peel test will be addressed here or in Ch2.

Chap4to5

Sandwich

Accepted, to
begin

P24-063

Sandwich Task Group #4

TG 4 (Ch 6, 9: Design and Substantiation (Pristine) and
Evaluation of Sandwich Structures with Damage and/or
Defects)

Task Group 4 will focus on the new content covering design
and substantiation of pristine sandwich structures (Ch6) and
assessment of damaged sandwich structures (Ch9). Content
will include analysis examples of sandwich face sheet core
disbonding.

Chap 6and 9

Sandwich

Accepted, to
begin

P24-062

Sandwich Task Group #3

TG 3 (Ch 7-8,12: Structural Design and Analyses)

Task Group 3 will focus on the two (pristine) structure design
and analyses chapters (Ch 7 - 8).

The focus also includes the last section supporting data
(Ch12) that needs to be cut and pasted from the previous
design and analysis sections in Vol 6. Therefore, TG3 should
have oversight as ch12’s content complements Ch 7 - 8. The
task involves more word processing and may be less technical
and may be taken over by the CMH-17 secretariat.

Chap 7to0 8, 12

Sandwich

Accepted, to
begin

P24-076

Improve SPC content

Add discussion of capability, reflect modernized SPC charts
and provide conditions for when variable control limits are
appropriate.

1&3

V1Sec8.4.5
V3 Sec 6.2.2.2

Statistics WG

Accepted, new
TG needed

Additional taskings will be reviewed and an updated. For interest in supporting these activities, please email the Secretariat with the

proposal ID and corresponding WG that’s working on the task and the Secretariat will reach out to the chair.
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FINAL ATTENDANCE LIST

First Name Last Name Attendee Email
Abraham Avalos Postigo abraham@aon3d.com
Adam Chisholm adam.j.chisholm@nasa.gov
Ahmet Oztekin ahmet.oztekin@faa.gov
Akhil Bhasin akhil.bhasin@wichita.edu
Alexandra Desautels adesautels@bellflight.com
allen fawcett afawcett@nsecomposites.com
Allison Horner allison.horner@idp.wichita.edu
Allison Clark Clark allison.clark@airbus.com
Amanda Cordes amanda.cordes@hexcel.com
Amanda Bastian amanda.bastian@joby.aero
Amanda Panikowski amanda.panikowski@henkel.com
Andre De Jesus Andre.dejesus@collins.com
Andries Buitenhuis andries.buitenhuis@boom.aero
Angie Kostopoulos Evangelia.kostopoulos@faa.gov
Angie Kostopoulos Evangelia.kostopouos@faa.gov
Atsushi Ogawa ogawa@jfe-tec.co.jp
Bart Johnston b.johnston@atcmanufacturing.com
Benjamin Schreiber Costa benjamin.costa@aero.bombardier.com
Benjamin Saage nielsbenjamin.saage@lilium.com
Beth Clarkson bclarkson@niar.wichita.edu
Biagio Virde Biagio.virde@toraycma.com
Bijan Deris Bijan.deris@boeing.com
Billy Cheng Billy.cheng@aero.bombardier.com
Bob Stegeman robert.stegeman@faa.gov
Bob Stegeman robert.stegeman@faa.gov
Brett Morham brett.morham@supernal.aero
Brian Kitt brian.r.kitt@spiritaero.com
Brice Langston blangston@teijincarbon.us
Brock Strunk brock@epicaircraft.com
Bryan Williams bryan.williams@gulfstream.com
Caitlin Duffner caitlin.duffner@us.af.mil
CANAAN GEBRU Canaan.GeBru@collins.com
Carl Rousseau carl.q.rousseau@Imco.com
Carl Rousseau carl.q.rousseau@Imco.com
Chad Franks chad.franks@ga-asi.com
Charles Seaton seaton.charles@gmail.com
Chris Croshaw Chris.Croshaw@collins.com
Christine Mills christine.j.mills@nasa.gov
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Christopher Watson christopher.watson@supernal.aero
Christopher Watson christopher.watson@supernal.aero
Cindy Ashforth cindy.ashforth@faa.gov

Damien Simkins damien.simkins@airbus.com
Damitha Abeywardana damitha.r.abeywardana@spiritaero.com
Dan Ruffner danielrruffner@gmail.com

Dan Adams dan@wyomingtestfixtures.com

Dan Ursenbach daniel.ursenbach@collins.com

Daniel Rust daniel.rust@ngc.com

Danielle Stephens danielle.stephens@faa.gov

David Podracky david_podracky@haci.honda.com
David Spain dspain@supernal.aero

David Lewis d.lewis@teijincarbon.us

Dawn Huh dawn.huh@collins.com

Deepa Jose deepa.jose@collins.com

DM Hoyt hoyt@nsecomposites.com

Eduardo Rigo eduardo.rigo@tc.gc.ca

Eileen Kutscha eileen.o.kutscha@boeing.com

Elisa Buckner elisa.buckner@ngc.com

Ellen Steffes ellen.steffes@delta.com

Eric Stenne stenne@videotron.ca

Eric Stenne stenne@videotron.ca

Eric Pomerleau eric.pomerleau@aero.bombardier.com
Eric Moyer eric.k.moyer@boeing.com

Errick Robles errick.robles@idp.wichita.edu

Evelyn Lian evelyn.lian@idp.wichita.edu

Fei Liang fei.liang@gulfstream.com

Fernando Tironi fernando.tironi@embraer.com.br
France Theriault france.theriault@aero.bombardier.com
Fred Caplan frederick.n.caplan@faa.gov

Gilberto Niitsu gilberto.niitsu@embraer.com.br
Greg Schmidt Greg.schmidt@toraycma.com
Gregory Lambert glambert@teijincarbon.us

hangki Lee hangki.lee@boeing.com

HEESEONG Kim vwvsinji@naver.com

Heidi Zierden Heidi.zierden@mtechengservices.com
Holly Thomas holly.j.thomas@boeing.com

Hossein Ghiasi mhghiasi@beta.team

Howard Creel hscreel@mmm.com

Hyojin Kim hjkim@testcor.co.kr

lan Lane ian.lane@caa.co.uk

Isabelle Paris isabelle.paris@aero.bombardier.com
James Matheson James.Matheson@aero.bombardier.com
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James Finlayson james.finlayson@rolls-royce.com
James Kiser james.d.kiser@nasa.gov

Jan Waleson jan.waleson@fokker.com

Janna McKenna jmckenna@txtav.com

Jay Yeakle jyeakle@cirrusaircraft.com

Jeff Eichinger jeffrey.d.eichinger@boeing.com
Jeff Bozak jeffrey.a.bozak@boeing.com

Jeff Johnson jeffrey.d.johnson@faa.gov

Jeff Johnson jeffrey.d.johnson@faa.gov
Jeffrey Luo jeffrey.luo@supernal.aero
Jennifer McKeegan jennifer..mckeegan@nasa.gov
John Lin john.z.lin@boeing.com

John Keune john.n.keune@boeing.com

John Bakuckas john.bakuckas@faa.gov

John Russell russellofjohn@gmail.com

John Gintert john.gintert@ngc.com

John Moylan john.moylan@element.com

Jon Armentia jon.armentia@aero.bombardier.com
Joshua Graham joshua.graham@delta.com
Julieta Barroeta Robles Julieta.BarroetaRobles@cnrc-nrc.gc.ca
Karl Nelson karl.nelson@stratasys.com

Ken Kawanishi kawanishi6001@ihi-g.com

Kevin Robbins Kevin.Robbins@Boeing.com
Kevin Dupuis kevin.dupuis@syensqo.com
Kevin Stonaker kevin.stonaker@faa.gov

Kevin Rugg kevin.rugg@prattwhitney.com
Kyohei Otani otani8715@ihi-g.com

Kyojin An teriousakj@naver.com

Lalith Kumar Irameshbabu@uuds.com

Lamia Salah l.salah@toraytac-usa.com
Lawrence Gintert gintertl06@gmail.com

Lindsay Jones lindsay.l.jones@boeing.com
Lindy Poe Ipoe@teijincarbon.us

Lisa McHugh lisa.mchugh@ngc.com

Logan Oster logan.oster@supernal.aero

Lynn Pham lynn.pham @faa.gov

Lynn Pham lynn.pham @faa.gov

Lyubomir Petrov lyubomir.petrov@gulfstream.com
Malgorzata Zalewska malgorzata.zalewska@ilot.lukasiewicz.gov.pl
Mallory Gase mallory.j.gase.civ@us.navy.mil
Marc Palardy-Sim Marc.Palardy-Sim@nrc-cnrc.gc.ca
Margaret Roylance mroylance@nanotechlabs.com
Mathieu Comeau mcomeau0l@bellflight.com
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Mathieu Ruel mruel@bellflight.com

Matthew Opliger matthew.opliger@idp.wichita.edu
Melanie Herman melanie.herman@europa.easa.eu
Melissa Muehleisen mmuleart@gmail.com

Michael Rush michael.r.rush@boeing.com
Michael Hempowicz michael.hempowicz@toraycma.com
Michael van Tooren michael.vantooren@collins.com
Michelle Man michelle.man@idp.wichita.edu
Mikaleen Morrell mikaleen.a.morrell.civ@us.navy.mil
Mikaleen Morrell mikaleen.a.morrell.civ@us.navy.mil
Mike Smeets mike.smeets@fokker.com

Molly Stone molly@mtechengservices.com
Monica Nogueira monica.nogueira@sae.org
Morimasa Ishida morimasa.ishida.wj@ds.mhi.com
Mostafa Rassaian mostafa@rassaianllc.com

NAOYA MICHII michii-n01lwg@mlit.go.jp

Nathan Ball nathan.ball@airbus.com

Nav Muraliraj nav.muraliraj@ngc.com

Nicole Stahl Nicole.Stahl@idp.wichita.edu
Paige Noble pnoble@metcutctl.com

Paolo Ballocchi paolo.ballocchi@collins.com
Patrick Enjuto patrick.enjuto2@boeing.com
Patrick Phelan Patrick.Phelan@collins.com
Paulo Mendes paulo.mendes@embraer.com.br
Pedro Corrales pedro.corrales@safrangroup.com
Pooja Shah pooja.shah@delta.com

Rafael Iwamura rafael.iwamura@embraer.com.br
Rajiv Naik rajiv.naik@uconn.edu

Ralf Hilgers ralf.hilgers@airbus.com
Reewanshu Chadha reewanshu.ctr.chadha@faa.gov
Reha Aktas reha_aktas@haci.honda.com
Richard Jensen rcjensen@e-aviation.com

Richard Cole rick.cole@nrc-cnrc.gc.ca

Robert Thompson robert.s.thompson208.civ@us.navy.mil
Robert Chris mchris@bellflight.com

Ronald Krueger rkrueger@nianet.org

Royal Lovingfoss royal.lovingfoss@idp.wichita.edu
Saadia Naqvi Saadia.Nagvi@toraycma.com
Samuel Cordner samuel.m.cordner@nasa.gov
Scott Finn scottrfinn@gmail.com

Shannon Jones ssjones@bellflight.com

Sheng Lu shenglu0418@gmail.com

Shuhei Muto shuhei.muto.rx@ds.mhi.com
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Shunichi Morishima shunichi.morishima.ah@mhi.com
Silvio Martino Silvio.Martino@gulfstream.com
Simon Shams simon.s.shams@faa.gov

simon waite simon.waite@easa.europa.eu

Sorin Burlacu sorinburlacu@yahoo.com

Stefan Kloppenborg stefan@kloppenborg.ca

Stephanie Kramig skramig@braider.com

Stephen Ward shward@taosnet.com

Stephen Botzki Stephan Botzki@instron.com

Steve Starnes stephen.d.starnes2.civ@us.navy.mil
Sung Park s.park@ngc.com

Sung Park s.park@ngc.com

Susan Danley susan.e.danley@nasa.gov

Sylvina Castillo sylvina.castillo@wichita.edu
Takahiro Fukumaru fukumaru6080@ihi-g.com

Takushi Sugiyama takushi.sugiyama.cv@ds.mhi.com
Tanila Leal tanila.faria@embraer.com.br
Teodor lvanusa teodor.ivanusa@lilium.com

Teresa Marian tmarian@advcomposite.com

Terry Ercolani tercolani@txtav.com

Tim Chavez tcmk.timc@gmail.com

Toshiyasu Fukuoka toshiyasu.fukuoka.rt@mhi.com
Trent Thorson tthorson@beta.team

Trevor Gundberg tgundberg@vectorply.com

Vinay Pilaka vinay.pilaka@safrangroup.com
Vincent Tanoto vinsensius.tanoto@idp.wichita.edu
VINOTH SAMPATH VINOTH.SAMPATH@AERO.BOMBARDIER.COM
Vishnu Saseendran vishnu.saseendran@nianet.org
Walter Sippel walter.sippel@faa.gov

Warren Ronk warren.ronk@spiritaerosystems.com
Warren Ronk warren.ronk@spiritaerosystems.com
Waruna Seneviratne waruna.seneviratne@idp.wichita.edu
Wenping Zhao wenping.zhao@rtx.com

Xiaomei Fang xiaomei.fang@prattwhitney.com
Yongzhe Tian yongzhe.tian@faa.gov

Yuanxin (Bob) Zhou yuanxin.zhou@ge.com

Zach Gunelson zach.gunelson@stratasys.com
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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.ora/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
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CMH-17 LEADERSHIP

CMH-17 Handbook Co-Chair
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

CMH-17 Senior Advisor

Dr. Larry llcewicz

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

CMH-17 AM Industry Leader

Mr. Rick Cole

NRC Aerospace

National Research Council Canada
(NRC)

Building M-3, 1200 Montreal Road,

Ottawa, Ontario, Canada K1A OR6
Tel: 613-993-4058

E-mail: rick.cole@nrc-cnrc.gc.ca

CMH-17 PMC Industry Leader
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@Imco.com

CMH-17 Secretariat
Wichita State University
1845 Fairmount

Wichita, KS 67260-0093
Tel: 316-218-2773
Email: info@cmh17.org

CMH-17 Handbook Co-Chair

Dr. Ahmet Oztekin

FAA Research Program Manager
CCXQ+22 Atlantic City International
Airport, Egg Harbor Township, NJ 08405
Tel: 609-742-5532

Email: oztekin.ahmet@faa.gov

CMH-17 Senior Advisor

Dr. John S. Tomblin

Wichita State University

1845 Fairmount

Wichita, KS 67260-0093

Tel: 316-978-5234 Fax: 316-978-3175
Email: john.tomblin@wichita.edu

CMH-17 CMC Industry Leader
Mr. Doug Kiser

NASA Glenn Research Center
Cleveland, OH 44135

Tel: 216-433-3247

Fax: 216-433-5544

Email: james.d.kiser@nasa.gov

CMH-17 PMC Industry Leader
Mr. Stephen H. Ward
Email: shward@taosnet.com
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AM Working Group

Data Review Chair
Seeking WG co-chair

Design and Analysis Cochair

Dr. Sung Park

NGC Aerospace Systems

One Hornet Way, M/S: L044DH, W2
El Segundo, CA 90245

Tel: 310-331-1836

Email: s.park@ngc.com

Guidelines Cochair

Mr. Rick Cole

NRC Aerospace

National Research Council Canada (NRC)
Building M-3, 1200 Montreal Road, Ottawa,
Ontario, Canada K1A OR6

Tel: 613-993-4058

E-mail: rick.cole@nrc-cnrc.gc.ca

Materials & Processes Cochair
Dr. Fei Liang

Gulfstream Aerospace

Tel: 912-251-3012

Email: fei.liang@gulfstream.com

Statistics Cochair

Dr. Elizabeth Clarkson

WSU/NIAR

1845 Fairmount

Box 93

Wichita, KS 67260

Tel: 316-978-3952

Email: bclarkson@niar.wichita.edu

Statistics Cochair

Stefan Kloppenborg

7757 8th Street NE

Calgary, AB

Canada

T2E 8A2

Email: stefan@kloppenborg.ca

Design and Analysis Cochair
Ms. Elisa Buckner

NGC Aerospace Systems

Tel: 858-618-8733

Email: Elisa.Buckner@ngc.com

Guidelines Cochair

Mr. Bijan Deris

Boeing

3003 Casino

Everett, WA, 98201

Tel: 425-309-6233

E-mail: bijan.deris@boeing.com

Materials & Processes Cochair
Mr. Eric Moyer

The Boeing Company

Tel: 610-597-1551

Email: eric.k.moyer@boeing.com

Statistics Cochair

Dr. Lindsay Jones

Boeing

Tel: +1 256-519-5700

Email: lindsay.l.jones@boeing.com
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Testing Cochair

Mr. Joe Costanzo

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
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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

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 Design and Analysis Cochair
Mr. Arun Bhattacharya Mr. Kevin Rugg

Boeing Pratt and Whitney

Tel: (714) 330-0053 Tel: (860) 557-0953

Email: arunabh.bhattacharya@boeing.com Email: kevin.rugg@prattwhitney.com
Engine Applications Cochair Engine Applications Cochair
Mr. Scott Finn Mr. James Finlayson

GE(Ret.) Rolls-Royce

Tel: (518) 207-7578 Email: james.finlayson@rolls-
Email: scottrfinn@gmail.com royce.com

Materials & Processes Cochair Materials & Processes Cochair
Mr. Doug Kiser Ms. Leanne Lehman

NASA Glenn Research Center The Boeing Company
Cleveland, OH 44135 14441 Astronautics Dr

Tel: 216-433-3247 Huntington Beach, CA 92647
Fax: 216-433-5544 Tel: 714-330-7190

Email: james.d.kiser@nasa.gov Email: leanne.l.lehman@boeing.com
Testing Cochair Testing Cochair

Mr. Matt Opliger Dr. Bob Zhou

National Institute for Aviation Research GE Aviation

1845 Fairmount Tel: 513-243-4497

Wichita, KS 67260-0093 Email: yuanxin.zhou@ge.com

Tel: 316-978-6672
Email: Matthew.Opliger@idp.wichita.edu
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PMC WORKING GROUP

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

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

Crashworthiness Cochair

Dr. Mostafa Rassaian

PO Box 6683

Bellevue, WS 98008-0683

Tel: 206-715-6358

Email: mostafa@rassaianlic.com

Damage Tolerance Cochair

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
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Ms. Molly Stone

MTech Engineering Services, LLC
Tel: +1 218-260-9054

Email: molly@mtechengservices.com

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

Damage Tolerance Cochair

Mr. Patrick Enjuto

The Boeing Company

Everett, WA

Tel: 206-369-9250

Email: patrick.enjuto2@boeing.com
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Damage Tolerance Cochair

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

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

Data Review Cochair

Mr. Michael Hempowicz

Toray CMA

Tel: 251-382-8320

Email:
michael.hempowicz@toraycma.com

Design Co-Chair

Dr. Larry llcewicz

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
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Damage Tolerance Cochair
Mr. Mike Smeets

Fokker Landing Gear
Grasbeemd 28

Helmond

5705 DG

The Netherlands

Tel: 31 0 492-575286

Email: mike.smeets@fokker.com

Damage Tolerance Cochair

Mr. DM Hoyt

NSE Composites

1101 North Northlake Way, Suite 4
Seattle, WA 98103
Wwww.nsecomposites.com

Tel: (206)-545-4888

Email: hoyt@nsecomposites.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

Mr. Patrick Enjuto

The Boeing Company

Everett, WA

Tel: 206-369-9250

Email: patrick.enjuto2@boeing.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

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.g.rousseau@I|mco.com

Materials & Processes Cochair

Dr. Margaret E. Roylance

Nano Tech Labs

Tel: 617- 930-6572

Email: mroylance@nanotechlabs.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

Sandwich Cochair

Mr. Lawrence A. Gintert
Independent Consultant

3 Cross St, Apt 1

Jaffrey, NH 03452

Tel: 727-403-5769

Email: GintertLO6@gmail.com

158

November 2024

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

Ms. Amanda Bastian

Joby Aviation

333 Encinal St

Santa Cruz, CA 65060

Tel: 802-989-8706

Email: amandabastian@gmail.com

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

Safety Management Cochair

Dr. Larry licewicz

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
Dr. Zhi Chen
Email: zhiming.chen@aero.org
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Virtual

Statistics Cochair
Stefan Kloppenborg
Email: stefan@kloppenborg.ca

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
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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

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:%20stephen.starnes@navy.mil
mailto:adams@mech.utah.edu

