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Available Sources of Shared Databases

For Metals and Fastened Joint Systems
 Metallic Materials Properties Development & Standardization 

(MMPDS), formerly MIL-HDBK-5
 often meet the rigors of the U.S. and foreign governments

For Composites – standardization is ongoing
 Composite Materials Handbook 17 (CMH-17), formerly MIL-HDBK-

17
 MIL-HDBK-17 Rev F and earlier datasets: often require additional 

substantiating evidence and users have to create (invent?) 
M&P specifications

 CMH-17 Rev G (known as datasets with Complete Documentation): 
some with FAA-accepted allowables, material suppliers’ M&P 
specifications

 Equivalent SAE specifications in development through P-17) 
 Upcoming National Center for Advanced Materials Performance 

(NCAMP): FAA-accepted allowables, NCAMP M&P specifications 
 Equivalent SAE specifications in development through P-17
 Datasets will be included in CMH-17 Complete Documentation sections
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reduced time and cost
standardized material property data and 
specifications

“Shared” at this 
level

“Proprietary” at 
these levels

Why Use Shared Databases?
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Evolution of Allowables Process
MIL-HDBK-17 has a history of developing rigorous statistical approaches  
for allowables
 Use of statistics experts
 Use of simulations, and test cases with real data
 Recognition that nature of real data can influence choice of math models

Original MIL-HDBK-17 B30 process (STAT-17 MS Excel Macro)
 Several possible assumed statistical distributions
 Able to handle datasets with batch-to-batch variability (i.e. structured data)
 Handle each environmental condition individually
 Possible anomalous relations between environmental condition and allowables

Integration of AGATE methodology (ASAP MS Excel Macro)
 Recognition that general aviation manufacturers needed to perform smaller 

test programs
 Focus on normal distributions
 Pooling across environmental conditions, resulting in more “stable” statistics
 Logical relation between environmental condition and allowable 
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Evolution of Available Data
CMH-17
 MIL-HDBK-17 Rev F and earlier (legacy) datasets contain 

primarily lamina level data (E1, E2, G12, nu12, F1
tu, F2

tu, F1
cu, 

F1
cu, etc.), limited laminate level data, proprietary material 

and process specifications (i.e. you can’t get the specs!)
 CMH-17 Rev G Complete Documentation (primarily 

AGATE datasets) contain lamina and some laminate level 
data (OHC, OHT, bearing, etc.), fluid sensitivity, and 
available material and process specifications

 Upcoming NCAMP datasets contain lamina and some 
laminate level data, fluid sensitivity, out-time & shelf-life, 
thermal oxidative stability & thermal cycling (polyimide), all 
raw data including stress-strain curves, pictures of 
specimens and test setups, M&P specifications, PCD with 
user oversight, data generated with FAA/NCAMP oversight, 
and pedigree information.
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Snapshot of Materials Available in CMH-17 Volume 2
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Snapshot of Materials Available in CMH-17 Volume 2
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CMH-17 ≠ MMPDS

CMH-17 shared database approach is unlike MMPDS
Composites are highly dependent on the process
 Requires a stable material (like MMPDS)
 Requires a robust process and proof of the process (unlike 

MMPDS)
Even with shared data, composites still require 
significantly more testing than metals
 Requires equivalency to show your ability to reproduce the 

properties (see next slide)
 Only basic lamina and laminate properties are shared
 Users often have to perform the additional testing to 

generate other properties that are not shared
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PAST 
(Inefficient)

1996-2005

2005-
FUTURE

OEMs QUALIFY THEIR OWN MATERIALS
• same materials are qualified by different OEMs
• heavy workload on the FAA
• material properties not usable by others
• many years delay in data submission to CMH-17 (if ever) with

no M&P spec

AGATE SHARED DATABASE APPROACH
•Primarily applied to General Aviation Products  
•FAA accepting the role of CMH-17 and SAE
• each material is qualified one time only
• reduced workload on the FAA (but still higher than for metals)
• FAA-accepted shared material property databases

In cooperation with CMH-17, NCAMP seeks to expand use 
of shared database
• FAA-accepted shared material property databases
• industry self regulate with minimal FAA oversight

• supervised and reviewed by OEMs (similar to the “PAST”)
• facilitated by CMH-17/SAE/NCAMP 

• each material is qualified one time only
• no delay in availability of data to CMH-17
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NCAMP Organizational Structure

Regulatory Governing 
Board

Manufacturers
Advisory Board

(Industry, Tier One Suppliers)
{Selected}

Suppliers Advisory 
Board

(material suppliers, 
lower tier suppliers)

Performance Review 
Team

{Selected Experts}

NCAMP

Harmonization with CMH-17 is ongoing
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PARTNERSHIPS

ADMRC, NIS, MIND, and 
other industry and university 

partnerships

LABORATORIES

Research, Education, 
and Support 
Laboratories

CENTERS

NCAMP, AACE, 
CECAM, CGAR, CFSP

ACADEMIC COLLEGES

Engineering, Liberal Arts & 
Science, Business, etc.

Wichita State University is one of several 
universities under the supervision of Kansas 
Board of Regents

National Institute for Aviation Research 
(NIAR) is a division of WSU which 
operates on not-for-profit basis

NCAMP is a center within NIAR which operates independently of other centers, 
partnerships, and laboratories.  
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Not-For-Profit Business Model

Utilizing federal and commercial funding to build procedures to 
generate industry-shared composite material property 
databases and specifications
Self-sufficiency
 15 year history of generating and maintaining industry-shared 

composite material property databases
 Continual transition from federally-funded to industry-funded

Sources of Revenue
 Primarily from services rendered
 No annual membership fee
 No fee to access data or specifications

NCAMP staff are not limited to industry-shared material property 
database and specification work; may perform proprietary work 
for industry and research projects for government 
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Fuji Heavy Industries

Kawasaki Heavy Industries

Lewcott

http://www.pratt-whitney.com/index.asp�


Material Selection Process for 
Government Co-funded Programs 
(when the government agencies do not specify the material)

1. Government/NCAMP may define 
categories of materials or 
processes

2. Material suppliers propose 
materials for inclusion in ballot

3. NCAMP creates the official 
ballot; government approval of 
the ballot is required

4. Material users (OEM/Tier-1) vote 
for the most desirable material

5. NCAMP counts the votes; 
government approval of the 
result is required
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Qualify Matured Materials Only

Material qualification and property data acquisition 
should be independent of aircraft certification program
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Who Contributes What?
(in government co-funded programs)

Material suppliers provide materials

Aircraft companies generally provide labor to 
fabricate and inspect panels
 May fulfill coupon level building block requirement

FAA/NCAMP provides oversight and creates pedigree 
through inspection verification and test witnessing
 No guarantee on any program application; subject to 

approval by certification agency on case-by-case basis

NASA/DoD provide funding for coordination and 
material testing (limited time only)



Material Qualification Programs
(Government Co-Funded)

NASA Funded Cytec Cycom 5215
 T40-800 12K Unitape Gr 145 RC 33%
 6K 5HS fabric with T650-36% RC, CPT approx. 14.9 mils
 3K70PW fabric with T650-38% RC, CPT approx. 8.0 mils

NASA Funded Cytec Cycom 5250-5
 T650 6K Unitape Gr 145 RC 32%
 6K 5HS fabric with T650-35% RC, CPT approx. 14.6 mils
 3K70PW fabric with T650-36% RC, CPT approx. 7.8 mils

NASA Funded Hexcel 8552
 AS4 12K tape at 190 gsm 35% RC, CPT approx. 7.4 mils
 IM7 12K tape at 190 gsm 35% RC, CPT approx. 7.3 mils
 AS4 plain weave fabric at 193 gsm 38% RC, CPT approx. 7.95 mils

NASA Funded ACG MTM 45-1
 G30-500 193 gsm 3K plain weave fabric 36% RC
 HTS 5631 12K 145 gsm uni 32% RC
 6781 S-2 glass 35% RC

AFRL Funded Renegade MVK-14 FreeForm Polyimide Qualification
 T650 3K 8HS 370 gsm Fabric 36% Resin Content

AFRL Funded Cytec 5320-1 (2 product forms)
 T650 3K PW at 193 gsm, 36% RC
 T650 Tape at 145 gsm, 33% RC

AFRL Funded Cytec 5276-1 (2 product forms)
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Benefits

To Material Suppliers
 Publication of key material properties
 Non-proprietary industry material and process specifications

To Material Users
 Availability of published material properties suitable for:

 Material selection
 Initial sizing of structure
 With minimal internal testing may be used as part of product 

certification
 To get access to draft reports/specifications, contact 

kmarlett@niar.wichita.edu

To Government
 Reduced workload by leveraging industry experts
 Reduced cost by eliminating multiple/redundant programs
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Benefits of Fabricating the Test Panels

If fabricating 3-batch qualification panels,
 the data, basis values, and allowables may be used in certified aircrafts(1)

If fabricating 1-batch equivalency panels,
 the data, basis values, and allowables may be used in certified aircrafts if 

equivalency is demonstrated(1).  Refer to MIL-HDBK-17 rev F section 8.4.1. 
or DOT/FAA/AR-03/19 section 6.0.

Testing costs fully funded by NASA/DoD, for a limited time 
only (i.e. concurrent with initial qualification programs only)
Prepreg cost paid by the material suppliers, for a limited time 
only (i.e. concurrent with initial qualification programs only)
In 1-batch equivalency process, you will only need to fabricate about 
18 panels per resin system per product form
 Panel fabrication cost includes prepreg cutting and layup labor, some 

bagging materials, cure cycle, DAR conformity, and postage to send the 
cured panels to NCAMP only

You have access to the data 
You will learn about composite material shared-database approach 

(1) Subject to approval by certification agency
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Companies that are fabricating test panels 
(participating in quals & process equivalency)

1. Gulfstream Aerospace
2. AdamWorks
3. Albany Engineered Composites
4. ATK Space Systems (UT & OH)
5. Boeing Commercial Airplane
6. Boeing Helicopters
7. Scaled Composites
8. Goodrich Aerostructures
9. Bombardier Aerospace (Canada)
10. AAR Composites
11. Cirrus Design Corporation
12. Hawker Beechcraft
13. Spirit AeroSystems, Inc. (KS & OK)
14. Cessna Aircraft Company
15. Canyon Composites, Inc.
16. Bell Helicopter Textron, Inc.
17. General Dynamics ATP

18. Northrop Grumman Corporation
19. Israel Aircraft Industries, Ltd. (Israel)
20. General Atomics Aeronautical Systems, Inc.
21. Lockheed Martin Aero
22. Comtek Advanced Structures (Canada)
23. Burnham Composite Structures
24. Quickstep
25. Radius Engineering
26. Canyon Composites, Inc.
27. Advanced Composites Technologies
28. Composites Horizons Inc
29. BAE Systems Composite Structures Inc.
30. GE Aviation
31. Pratt & Whitney
32. Embraer (Brazil)
33. Korea Aerospace Industries (Korea)
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100% Industry Funded Programs

Tencate TC250 (265ºF oven cure)
 HTS40 F13 150gsm/TC250 uni-directional prepreg
 12 k HTS40 F13 SFP OSI (193 gsm)/TC250 prepreg

Newport NCT4708 (265ºF oven cure)
 NCT4708 MR60H 300gsm Tape
 NCT4708 MR40 150gsm Tape

Nelcote E-752 (350ºF oven cure)
 193 gsm 3k PW G30-500 E752 Fabric
 145 gsm AS7 E752 Unidirectional Tape
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How To Get Your Material Qualified 
with NCAMP?

NCAMP has developed material specifications and basic 
allowables as part of government research projects
 NCAMP is in fact a natural progression from the AGATE 

experimental project 
 Some materials were selected based on specific project 

interests
 Other materials were selected through NCAMP material 

selection process; a highly competitive process due to limited 
funding

Suppliers not directly tied to government project may 
contact NCAMP directly for support
 NCAMP services are charged at not-for-profit hourly rate; travel 

at actual cost basis
 Specifications developed following NCAMP procedures will be 

recognized as being acceptable to the FAA
 Provides suppliers a path for having accepted material 

allowables published in CMH-17
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Typical method to introduce new 
material system

Suppliers interested in obtaining assistance in 
developing recognized material specifications and initial 
set of material allowables should contact NCAMP at 
yeow.ng@wichita.edu
NCAMP will provide the following services to suppliers:
 Develop M&P specifications and test plans from 

industry/government-reviewed standardized templates
 Assist suppliers to create PCDs using NCAMP guides
 Work with suppliers to obtain appropriate data (not limited to 

NIAR test labs)
 Ensure that NCAMP process is followed; independent inspection 

verification by NCAMP AIR and independent test witnessing by 
NCAMP AER

 Ensure that all stakeholders are involved throughout the 
process, in accordance with NCAMP SOP

 Create test reports with data and material allowables

mailto:yeow.ng@wichita.edu�
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Material Types Supported
Currently standardized templates are available for 
thermoset prepreg materials
Standardize templates for other material types need to 
be developed
 NCAMP is constantly gauging industry & government interests in

 Liquid injection molding (RTM, VARTM, etc.), compression molding, fiber 
placement, etc.

 Braids, chopped fiber, slit-tape, non-crimp fabrics, and other novel textile 
forms/preforms

 Thermoplastic prepreg
 Standardized templates are created through a rigorous process

 Thorough understanding of M&P and structural issues is a prerequisite; 
mature, stable, and robust M&P only; may need to hire subject matter 
experts

 Active OEM/Tier-1/user/supplier participation is required
 Interface with regulatory agencies is required
 May be a lengthy and expensive process, depending on the M&P
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NCAMP SOP: Uses and Limitations
Each material qualification and material property data acquisition program uses unique sets 
of test plan and material & process specifications.  Since composite material properties are 
dependent on the raw material (e.g. prepreg) properties as well as the composite 
fabrication process, material users should use the same material & process specifications.  
Deviation from the original material specification may change the composite material 
properties and render the material property data and allowables invalid.  The material 
specification along with its process control document (PCD) may be revised over time so 
material users should use the same material specification and participate in material/PCD 
change management activities.  However, minor deviation from the original process 
specification is quite common, especially in fabricating complex aerospace parts, but the 
deviation must be justified by analysis and/or test, as required by certifying agency.    

The use of NCAMP material and process specifications do not guarantee material or 
structural performance.  Material users must institute required quality control including, but 
not limited to, performing regular purchaser quality control tests, performing periodic 
equivalency/additional testing, participating in material change management activities, 
conducting statistical process control, and conducting regular supplier audits in order to 
properly utilize NCAMP design data.  

NCAMP does not guarantee that all the data necessary to design and certify a composite 
structure is provided by the data defined within the NCAMP database. The applicability of 
NCAMP material property data, material allowables, and specifications must be evaluated on 
case-by-case basis by aircraft companies and certifying agencies. Each user of the data 
must conduct validation tests as described by the NCAMP procedures to verify that the data 
is applicable to the materials and processes being used.  NCAMP assumes no liability 
whatsoever, expressed or implied, related to the use of the material property data, material 
allowables, and specifications. 
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Scope of NCAMP SOP

Material Qualification and Property 
Data Acquisition Process
Equivalency Process for Part 
Fabricators
Maintenance of Existing Shared 
Material Properties Database
Provide processes to assure quality of 
data being provided
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Flowchart of Material Qualification and 
Property Data Acquisition Process 

NCAMP creates 
draft qualification 
test plan, M&P 

specifications from 
templates

Documents 
reviewed by 

participating MABs 
and material 

supplier

Reviewer 
comments 

incorporated and 
documents 

released under 
revision control

NCAMP AER 
reviews 

documents and 
recommends 

acceptance using 
NCAMP Form 

289-3

AER revisions 
incorporated and 

participating MABs 
authorize 
document 
approval

Test panel 
fabrication and 

inspection by AIR

PCD created 
under revision 

control

NCAMP produces draft material property data and 
AER accepts data with NCAMP Form 289-3

NCAMP generates statistical report and generate 
specification limits

Supplier revises PCD (spec limits 
included)

Participating MABs review supplier PCD (on-site), audit 
the supplier, and review all NCAMP documents

NCAMP signs PCD on behalf of MAB 
and releases all relevant documents

Production of 
qualification material.  
Participating MABs 
perform audits and 

review PCD.

 AIR inspects test setup and completes NCAMP Form 168-1.  
AER witness tests

NCAMP AIR completes NCAMP Form 
168-1 Inspection Verification Record

If deviation is found, 
AER (and participating 

MAB, if needed) 
disposition is required

NCAMP AIR receives NCAMP Request for Inspection 
Verification Form 168-10 for panel fabrication

Test specimen fabrication 
and inspection by AIR

NCAMP AIR completes NCAMP Form 
168-1 Inspection Verification Record

If deviation is found, 
AER (and participating 

MAB, if needed) 
disposition is required

NCAMP AIR receives NCAMP Request for Inspection 
Verification Form 168-10 for test setup and specimen
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AER Recommends Acceptance 
of Test Plan, Material 
Specification, and Process 
Specification

AER will check this box to 
recommend acceptance of 

test plans and specifications
(after reviewing them)
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NCAMP Requests for Inspection 
Verification on Test Panel 
Fabrication
To be conducted by AIR
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Inspection Verification Record: Test Panels

Panel fabricator will check 
this box to claim that the 

panels have been fabricated 
according to requirements

AIR will check this box after 
verifying that the panels have 
been fabricated according to 

requirements

Then sign and date here

Then sign and date here
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NCAMP Requests for Inspection 
Verification for Test Specimens
To be conducted by AIR

NCAMP Requests for Inspection 
Verification on Test Specimens
To be conducted by AIR
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Inspection Verification Record: Test Specimens
Test lab will check this box 
to claim that the specimens 

have been fabricated 
according to requirements

AIR will check this box after 
verifying that the specimens 

have been fabricated according 
to requirements

Then sign and date here

Then sign and date here
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AER Acceptance of Data (or 
Data Report)

AER will check this 
box to accept data 

(after test witnessing)
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Layup Test Type and Direction Property

Number of Batches x No. of Panels 
x No. of Specimens

Test Temperature/Moisture 
Condition

CTD RTD ETD ETW 

[0]8 ASTM D3039 0° Tension
Strength, 
Modulus and 
Poisson’s Ratio

3x2x3 3x2x3 3x2x3

[0]20
ASTM D6641 0°
Compression Modulus 3x2x3 3x2x3 3x2x3 3x2x3

[90]16 ASTM D3039 90° Tension Strength and 
Modulus 3x2x3 3x2x3 3x2x3

[90]20
ASTM D6641 90°
Compression

Strength and 
Modulus 3x2x3 3x2x3 3x2x3

[0/90]3S ASTM D3039 0° Tension Strength and 
Modulus 3x2x3 3x2x3 3x2x3

[90/0/90]7
ASTM D6641 0°
Compression

Strength and 
Modulus 3x2x3 3x2x3 3x2x3 3x2x3

[45/-45]4S
ASTM D3518 In-Plane 
Shear

Strength and 
Modulus 3x2x3 3x2x3 3x2x3

[0]45 ASTM D2344 Short Beam Strength 3x2x3 3x2x3 3x2x3 3x2x3

AER typically witnesses the testing of one or two
specimens of every test method and every condition



The Approach - Completing the M&P Puzzle

Material Properties
NCAMP Basis Values → CMH-17 vol. 2

Material & Process Limitation Information
UBC/CMT Process Maps → User Process Specs

Material Specification
NCAMP NMS XXXX/XX → SAE AMS XXXX/XX

Material Design Guidance
NCAMP Recommendations → User Design Manual

Process Control Documents (PCD)
NCAMP Guides → User Reviewed Supplier PCDs
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Material Specification Callouts

Recommended: 
 Option 1: For smaller applications, call out NMS directly in 

engineering drawings
 Option 2: If an aircraft company desires more control, an 

equivalent material specification may be created with linkage 
to NCAMP prepreg specification through a material 
substitution table, QPL, or equivalent.  This is approach is 
not new; it is a standard industry practice for many 
fasteners and metals.

Not recommended:
 An aircraft company creates a separate/standalone prepreg 

material specifications with no linkage to NMS – see next 
slide for reason
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Linkages to NCAMP Material Specification

NCAMP Prepreg 
Material 

Specification

NCAMP 
Material 
Property 

Data

NCAMP Material 
Allowables

(B-Basis Values)

NCAMP Carbon 
Fiber 

Specification

Carbon Fiber 
PCD for NCAMP

NCAMP Carbon 
Fiber Fabric 
Specification

Carbon Fiber 
Fabric PCD for 

NCAMP

Prepreg PCD 
for NCAMP
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Must Maintain Direct Linkage to NCAMP 
Prepreg Material Specification and its PCDs

NCAMP prepreg specification, which helps ensure NCAMP 
allowables, is usually linked to specific
 Prepreg PCD
 Fiber specification and PCD
 Fabric specification and PCD

Do not create a separate standalone prepreg material specification 
for NCAMP allowables because
 The linkages to all other controlling specifications and PCDs may be lost
 Loss of material property control
 May render material allowables invalid
 Material properties may diverge because material go through changes 

over time
 Results in multiple specifications for the same material
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“A” is most common; “C” is the minimum NCAMP requirement
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A yes yes yes yes yes yes yes yes yes yes 

B yes yes yes yes yes yes no yes yes no 

C yes yes yes yes no* yes no no* yes no 

 * fiber and fabric spec control via prepreg PCD and/or prepreg spec
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Process Specification Callouts

NPS are designed to produce test panels only for the 
purpose of material qualification, equivalency, and 
acceptance
Aircraft companies should create their internal process 
specifications using NPS as the baseline to include
 Compatible film adhesives, syntactic core, honeycomb, etc.
 Compatible bagging materials
 Multiple cure cycles
 Extremely thick or large parts
 Ply splicing, temperature uniformity requirement, first part 

qualification, inspection, discrepancy acceptance/rework criteria, 
etc.

 Some additional R&D and testing may be required to create 
robust (proprietary) process specifications for part fabrication
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Cure Cycle Scaling

OEMPART
SUPPLIERS FAA

Assess part supplier 
requested production 
cure cycles
Work with material 
suppliers to verify full 
cure with cycle 
modifications
Conduct equivalency 
testing to link modified 
cycle with qualification 
(baseline) cycle
Incorporate modified 
cycles into process specs.
Submit cure cycle 
equivalency data to FAA if 
required

MATERIAL
SUPPLIERS

Review/approve 
production cure 
cycles and 
process specs.

Advise OEM on 
effects of cure 
cycle modifications

Conduct 
autoclave 
temperature 
surveys and 
heating rate 
studies
Communicate 
production 
modifications 
to baseline 
cure cycle to 
OEM

Cure Cycle Scaling Tied 
in with Process Specs. 
and Equivalency
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Process Map Development
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6 oC/min
8 oC/min
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Time contours start at
600 seconds with increments of 600 seconds.

Residual Stress 

Material is characterized using DSC for 
degree of cure; optionally other 
properties can also be characterized using 
DMA, TMA, etc.
Process maps are generated with 
contours of time for isothermal holds, 
overlaid with dynamic ramps
A map can either consider multiple ramps 
at the same ramp rate, or a single ramp 
at a different ramp rate

 This is not a fundamental drawback, but 
a limit to how busy a map can be

Any cycle can then be followed by 
following the ramp and hold contours
The resulting cycle can then be overlaid 
on property maps with identical axes but 
with contours of the property of interest
Other than limitations of graphical 
representation, same accuracy as running 
computer model, and much more 
informative
A UBC spin-off company, CMT, is 
developing simple graphical applications 
using process maps for even further 
automation and convenience
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Material Model (Process Map) 
Development

Material Characterization for Processing ACG MTM45-1
Material Characterization for Processing Hexcel 8552
Material Characterization for Processing CYTEC Cycom 
5250-5
Material Characterization for Processing CYTEC Cycom 
5215
Material Characterization for Processing Toray 2510
To get access, contact kmarlett@niar.wichita.edu



September 14-16, 2010 Safety Awareness Workshop 47

Film Adhesive Screening Programs

Screen for compatible film adhesives for cocure and 
cobond applications with the prepregs currently 
undergoing NCAMP qualifications
 ACG MTM45-1, Cytec 5215, Cytec 5250-5, Cytec 977-2, 

Hexcel 8552, Newport 4708, Nelcote E752, Tencate TC250
Two film adhesives per prepreg resin system will be 
chosen by material users  
It’s a screening program; material allowables will not 
be generated
Adhesive material specifications will not be created 
since they are not qualification programs.  
A detailed adhesive information data sheet will be 
included in the final report. The final report will only 
contain test results and observations.
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NCAMP Test Plans
Based heavily on DOT/FAA/AR-03/19, DOT/FAA/AR-02/110, 
DOT/FAA/AR-06/10
 Generic across commercial, military, space, rotorcraft, and general 

aviation
 FAA/NCAMP helps create data pedigree (conformity & witnessing)
 With NCAMP material & process specifications
 Prepreg physical, chemical, and thermal properties
 Lamina static, thermal, and fluid sensitivity
 Laminate static (soft, quasi, hard): 3 environments, 3 batches
 Subjected to rigorous industry and government review

To establish material specification limits for material control
To generate most basic material properties and basis values 
(a.k.a material allowables), which is not to be confused with 
design values
Provides some usable data; additional testing and analysis will be 
required (see CMH-17 vol.3)
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NCAMP Datasets Contain

DMA Results
Test Setup and Tested Specimen Photos
NDI (TTU) Scans
Cured Ply Thickness Measurements
Moisture Conditioning Charts
Prepreg (uncured) Test Results
Cured Laminate Physical Testing Results
Fluid Sensitivity Test Results
Shelf-life & Out-time Test Results

Material Property Report
Statistical Analysis Report
Test Plan
Material Specification
Process Specification
PMC Data Collection Template
Raw Data Reduction Files
Summary Sheets by Test Methods*
Lamina and Laminate Summary*
FAA Documentations**
 FAA Form 8120-10 Request for Conformity
 FAA Form 8100-1 Conformity Inspection Report
 FAA 8130-3 Airworthiness Approval Tag
 FAA Form 8130-9 Statement of Conformity
 FAA 8110-3 Statement of Compliance with FAA Regulation (by DER)
 FAA Request for Special Delegation (witness form)
 Stamped Final FAA Acceptance/Approval on Submitted Documents

*   Similar to CMH1-7 reporting style
** For newer programs that utilizes NCAMP SOP, equivalent NCAMP documentations are provided



Sample of Lamina Data
Prepreg Material: Advanced Composites Group - MTM45-1 PWC2 3K PW G30-500 Fabric

ACGM 1001-13 or NMS 451/13 Material Specification

Fiber: Tenax-J HTS40 E13 3K 200TEX Resin: MTM45-1

Tg(dry): 360.36°F Tg(wet) 320.42°F Tg METHOD: DMA (SRM 18-94)

PROCESSING: ACGP 1001-02 Process Specification "MH" Cure Cycle

Date of fiber manufacture 10/2003; 7/2004; 6/2005 Date of testing 02/2006 - 07/2006
Date of resin manufacture 11/2005 -12/2005 Date of data submittal 03/2008 - 08/2008
Date of prepreg manufacture 11/2005-12/2005; 4/2006
Date of composite manufacture 12/2005 -3/2006; 4/2006

LAMINA MECHANICAL PROPERTY SUMMARY
Data reported as: Normalized & Measured

(Normalized by CPT= .0079 inch)

Normalized Measured Normalized Measured Normalized Measured Normalized Measured Normalized Measured

F1
tu

(ksi) 137.39 135.47 141.31 139.63 --- --- 134.53 134.10 130.24 130.15

E1
t 9.37 9.23 9.24 9.13 --- --- 8.98 8.95 --- ---

(Msi)

F2
tu 125.64 127.06 128.26 129.21 --- --- 117.18 117.28 110.44 109.71

(ksi)

E2
t 9.07 9.17 8.88 8.95 --- --- 8.64 8.64 --- ---

(Msi)

            

RTD Mean ETW2 MeanETW MeanETD MeanCTD  Mean

ACG - MTM45-1/ 3K Plain 
Weave G30-500 Fabric 

Lamina Properties
Summary

Sample Only



          
      

    

   

      

         
         
    
     

   
     

    

F1
cu 104.85 105.08 99.43 99.86 --- --- 65.30 66.46 58.45 59.70

(ksi)

E1
c 8.80 8.82 8.32 8.36 --- --- 8.33 8.48 --- ---

(Msi)

ν12
c --- 0.048 --- 0.057 --- --- --- 0.048 --- ---

F2
cu 96.41 98.60 88.68 89.44 75.42 75.93 58.31 57.90 51.85 51.59

(ksi)

E2
c 8.40 8.59 8.20 8.28 8.21 8.27 7.89 7.84 --- ---

(Msi)

ν21
c --- 0.051 --- 0.056 --- 0.050 --- 0.047 --- ---

F12
s5%strain --- 14.08 --- 10.77 --- --- --- 6.80 --- 5.67
(ksi)

F12
s0.2% --- 8.27 --- 6.12 --- --- --- 3.88 --- 3.25

(ksi)

G12
s --- 0.661 --- 0.557 --- --- --- 0.401 --- 0.340

(Msi)

SBS --- 12.86 --- 10.29 --- 7.97 --- 6.53 --- 5.24
(ksi)

ETW2 Modulus and Poisson's Ratio values removed pending investigation into high CV obtained

      

     
   

 

Sample of Lamina Data
(continued from last page)

Sample Only



Lamina Strength Tests

0.2% 
Offset 5% Strain

B-basis 122.85 92.32 111.69 86.59 11.88 7.22
Mean 137.39 104.85 125.64 96.41 12.86 8.27 NA
CV 6.42 9.33 6.08 7.96 6.72 6.40
B-basis 127.28 86.97 114.31 78.86 9.31 5.37 9.57
Mean 141.31 99.43 128.26 88.68 10.29 6.12 10.77
CV 6.27 6.82 6.92 7.50 6.00 6.67 6.11
B-basis 65.61 6.99
Mean 75.42 7.97
CV 7.30 6.00
B-basis 119.91 53.07 103.31 48.49 5.54 3.43
Mean 134.53 65.30 117.18 58.31 6.53 3.88 NA
CV 6.00 7.57 6.71 6.00 6.00 6.00
B-basis 115.84 42.40 96.49 42.09 4.25 2.85 4.86
Mean 130.24 58.45 110.44 51.85 5.24 3.25 5.67
CV 6.00 8.39 6.84 7.80 6.00 6.39 7.29

Notes:  The modified CV B-basis value is recommended when available.  
The CV provided corresponds with the B-basis value given.
NA indicates that tests were run but data did not meet CMH17-G requirements.

* Data is as measured rather than normalized

IPS*

CTD (-65 F)

FC SBS*

NCAMP Recommended B-basis Values
(Sample Only)

All B-basis values in this table meet the standards for publication in CMH-17G Handbook
Values are for normalized data unless otherwise noted

Environment Statistic WT WC FT

ETW2 (250 F)

ETD (200 F)

ETW (200 F)

RTD (75 F)

Sample Only



Material: Advanced Composites Group - MTM45-1 PWC2 3K PW G30-500 Fabric
ACGM 1001-13 or NMS 451/13 Material Specification

Fiber: Tenax-J HTS40 E13 3K 200TEX Resin: MTM45-1

Tg(dry): 275°F Tg(wet): 265°F Tg METHOD: DMA (SRM 18-94)

PROCESSACGP 1001-02 Process Specification "MH" Cure Cycle

Date of fiber manufactur 10/2003; 7/2004; 6/2005 Date of testing 02/2006 - 07/2006
Date of resin manufactur11/2005 -12/2005 Date of data submittal 03/2008 - 08/2008
Date of prepreg manufac11/2005-12/2005; 4/2006 Data of analysis 10/2006 - 3/2009
Date of composite manu 12/2005 -3/2006; 4/2006

B-Basis
Modif ied 
 CV B- Mean B-Basis

Modif ied 
 CV B- Mean B-Basis

Modif ied 
 CV B- Mean B-Basis

Modif ied 
 CV B- Mean B-Basis

Modif ied 
 CV B- Mean

F1
cu 87.31 92.55 105.08 73.20 87.39 99.86 57.88 54.22 66.46 50.28 59.70

(ksi) (93.01) (92.32) (104.85) (87.65) (86.97) (99.43) (53.75) (53.07) (65.30) (42.40) (58.45)

E1
c 8.82 8.36 8.48

(Msi) (8.80) (8.32) (8.33)

ν12
cu 0.048 0.057 0.048

F1
tu 125.07 120.72 135.47 129.59 125.40 139.63 123.64 119.27 134.10 119.86 115.55 130.15

(ksi) (127.86) (122.85) (137.39) (132.11) (127.28) (141.31) (124.95) (119.91) (134.53) (120.80) (115.84) (130.24)

E1
t 9.23 9.13 8.95

(Msi) (9.37) (9.24) (8.98)

F2
cu 89.23 88.64 98.60 80.07 79.48 89.44 66.56 65.98 75.93 48.53 47.95 57.90 42.27 41.69 51.59

(ksi) (87.20) (86.59) (96.41) (79.47) (78.86) (88.68) (66.22) (65.61) (75.42) (49.10) (48.49) (58.31) (42.70) (42.09) (51.85)

E2
c 8.59 8.28 8.27 7.84

(Msi) (8.40) (8.20) (8.21) (7.89)

ν21
cu 0.051 0.056 0.050 0.047

F2
tu 114.77 112.48 127.06 116.92 114.64 129.21 105.05 102.78 117.28 97.42 95.13 109.71

(ksi) (114.50) (111.69) (125.64) (117.12) (114.31) (128.26) (106.10) (103.31) (117.18) (99.30) (96.49) (110.44)

E2
t 9.17 8.95 8.64

(Msi) (9.07) (8.88) (8.64)

F12
s5%

(ksi)
F12

s0.2%

(ksi)
G12

s

(Msi)
SBS   

 (ksi)     

0.34

These values may NOT be used for certification unless specifically allowed by the certifying agency.

3.66

2.59

4.86 5.67

2.85 3.25

0.56

4.18 5.84 6.80

3.15 3.43 3.88

0.40

9.95 9.57 10.77

5.64 5.37 6.12

12.26

6.19 7.22

11.88

14.08

8.27

0.66

12.86 9.69 9.31 10.29

Values shown in shaded boxes do not meet all CMH17 Rev G requirements and are estimates only

6.53 4.63 4.25 5.247.36 6.99 7.97 5.92 5.5412.26

13.10

LAMINA MECHANICAL PROPERTY SUMMARY FOR MTM45-1/ 3K PLAIN WEAVE G30-500 FABRIC
Data reported: As measured followed by normalized values in parentheses, normalizing tply: 0.0079 in

ETW2ETD ETWCTD RTD

ACG - MTM45-1/ 3K Plain 
Weave G30-500 Fabric 

Lamina Properties
Summary

Sample Only
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Sample of Laminate Data
Prepreg Material: Advanced Composites Group - MTM45-1 PWC2 3K PW G30-500 Fabric

ACGM 1001-13 or NMS 451/13 Material Specification

Fiber Tenax-J HTS40 E13 3K 200TEX Resin MTM45-1

Tg(dry) 360.36°F Tg(wet) 320.42°F Tg METHOD DMA (SRM 18-94)

PROCESSING: ACGP 1001-02 Process Specification "MH" Cure Cycle

Date of fiber manufacture 10/2003; 7/2004; 6/2005 Date of testing 02/2006 - 07/2006
Date of resin manufacture 11/2005 -12/2005 Date of data submittal 03/2006 - 08/2006
Date of prepreg manufacture 11/2005-12/2005; 4/2006
Date of composite manufacture 12/2005 -3/2006; 4/2006

LAMINATE MECHANICAL PROPERTY SUMMARY
Data reported as: Normalized & Measured

(Normalized by CPT= .0079 inch)

Layup:
Test Condition Normalized Measured Normalized Measured Normalized Measured

OHT CTD 51.27 50.81 45.23 44.22 65.31 64.40
Strength (ksi) RTD 52.16 51.95 40.06 39.26 62.56 62.51

ETW 49.52 48.73 --- --- --- ---
ETW2 51.21 50.74 31.17 30.48 64.13 63.53

OHC RTD 41.71 40.71 36.94 36.47 48.78 47.06
Strength (ksi) ETW 31.46 30.58 --- --- --- ---

ETW2 28.92 28.00 26.40 25.69 30.74 29.76

UNT CTD 94.45 92.96 59.19 58.28 122.05 121.11
Strength (ksi) RTD 96.42 94.79 58.23 56.84 124.20 122.67

ETW2 78.13 77.49 45.64 44.47 113.66 112.32

Modulus (msi) CTD 6.61 6.51 4.33 4.26 8.32 8.26
RTD 6.46 6.35 4.12 4.02 8.16 8.06
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ACG - MTM45-1/ 3K Plain Weave 
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Laminate Properties
Summary
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UNC RTD 74.05 74.70 50.88 51.02 84.84 85.57
Strength (ksi) ETW 52.91 53.05 --- --- --- ---

ETW2 48.79 48.76 32.16 31.88 52.64 52.83
--- ---

Modulus (msi) RTD 5.94 5.98 3.88 3.89 7.52 7.58
ETW 5.61 5.62 --- --- --- ---

νUNC RTD --- 0.322 --- 0.554 --- 0.144
ETW --- 0.304 --- --- --- ---

FHT CTD 54.12 53.09 46.52 46.11 64.40 62.82
Strength (ksi) RTD 52.47 51.66 41.25 40.65 60.95 59.43

ETW2 --- --- 33.43 32.61 --- ---

FHC RTD 59.80 59.04 50.05 49.46 66.30 65.32
Strength (ksi) ETW2 44.30 43.38 31.65 30.98 48.01 47.27

LSBS RTD --- 9.99 --- --- --- ---
Strength (ksi) ETW --- 6.33 --- --- --- ---

ETW2 --- 5.26 --- --- --- ---

PB
2% offset Strength RTD 88.26 87.98 86.80 86.38 82.13 80.38

Strength (ksi) ETW2 73.86 73.95 66.36 66.11 70.18 70.57

ILT RTD --- 7.68 --- --- --- ---
Strength (ksi) ETW2 --- 3.32 --- --- --- ---

CAI RTD 33.84 33.69 --- --- --- ---
Strength (ksi)

ETW2 Modulus and Poisson's Ratio values removed pending investigation into high CV obtained

      
  

 

Sample of Laminate Data
(continued from last page)

Sample Only



Laminate Strength Tests

B-basis 45.64 47.71 84.42
Mean 51.27 54.12 94.45
CV 6.00 6.00 6.00
B-basis 46.54 37.85 86.34 65.34 78.31 9.15
Mean 52.16 41.71 NA NA 96.42 74.05 88.26 9.99
CV 6.00 6.00 6.00 6.03 6.01 6.00
B-basis 45.59 25.06 43.01 64.05 4.42
Mean 51.21 28.92 NA NA 48.79 73.86 5.26
CV 6.70 6.18 6.00 7.54 6.00
B-basis 39.88
Mean 45.23 NA NA
CV 6.00
B-basis
Mean NA NA NA NA NA NA NA
CV
B-basis 23.62 26.51 56.90
Mean NA 26.40 NA 31.65 NA NA 66.36
CV 5.20 8.22 7.49
B-basis 55.62
Mean 65.31 NA NA
CV 7.52
B-basis
Mean NA NA NA NA NA NA NA
CV
B-basis 26.55 40.03 45.56
Mean NA 30.74 48.01 NA NA 70.18
CV 7.08 7.72 11.46

Notes:  The modified CV B-basis value is recommended when available.  
The CV provided corresponds with the B-basis value given.
NA indicates that tests were run but data did not meet CMH17-G requirements.
* Data is as measured rather than normalized

NCAMP Recommended B-basis Values
(Sample Only)

All B-basis values in this table meet the standards for publication in CMH-17G Handbook
Values are for normalized data unless otherwise noted
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Detailed Documentation of Material, Panel 
Fabrication Procedures, and Test Methods Used

Detailed documentation of pedigree information is a 
very important part of material qualification programs
Standard forms have been created for use by NCAMP 
material qualification programs
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OEM/Tier-1 Participation is Crucial

Recall from the preceding presentation 
that “OEM is the Communication and 
Coordination Hub”
Your workload is alleviated but your 
responsibility is not – just ask the FAA!
Review and approval of test plan, test 
report, M&P specification, and PCD
Maintenance of M&P specifications & 
PCD is an ongoing process
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Material
Equivalency

Add’l Property
Data Quality Control

(pass/fail)

Monitor
Material, SPC

Periodic Add’l
Property Testing

Evaluate
Material Changes

Update Spec
& PCD

Property Database,
Specifications

Continuous Quality
Improvement

Active Supplier and User Participation Required with minimal FAA & DoD oversight 

Compliance with AC23-20 is An 
Ongoing Process
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Lessons Learned

Only one cure cycle is used in the qualification/allowables 
program; not all cure cycles will yield the same material 
properties
 You may have heard that some materials can be cured multiple 

ways
 Check the qualification report to see which one was actually used

Not all companies that participate in equivalency will “pass”
 CMH-17 section 8.4.1 provides the statistical tests
 Some failures are common simply due to chance (Type I error 

probability is 5%) – OEM and FAA will make the final decision
Make sure the material will work for your application before 
investing heavily
 Some modification to the cure cycle and bagging may be necessary

Don’t write your own material specification unless it shares the 
same PCDs
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The Future of Shared Database

Government matching funds will not continue forever 
– need to become self-sufficient
 Database must continue to grow and be maintained
 Material specifications & PCD maintained by industry with 

minimal FAA & DoD oversight
Material suppliers develop PUBLICLY AVAILABLE
basic lamina and laminate material properties
 Several variants of CMH-17/NCAMP test matrices available to 

suit the budget and application
 The test matrices are designed for multi-purpose use, 

although incomplete for many applications, is a significant 
cost and time savings for the material users

Material users develop PROPRIETARY more detailed 
laminate and higher level building block properties
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Desired Impact of Shared Database
More material choices = more efficient designs
One material = one qualification (cost savings)
One material = one material specification (standardization)
Improved availability: purchase “over-the-counter”
Reduced price: you are not the only customer
Preferred by Tier 1 suppliers (when materials are not defined by OEMs) and small 
to midsize OEMs
Designed by anyone, built by those who have proven equivalency (simple parts)
Material properties are available before design begins
Qualify only matured materials → more accurate data → improved structural 
efficiency & safety
More resources are available to validate detail, sub-component, and component 
levels
Leverage experts from all companies = improved safety
Promotes the use of composites through standardization and availability 
of material property data
More use of lightweight materials such as advanced composites will lead 
to more fuel efficient transportation system which will minimize the 
impact on the environment and reduce energy prices 
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Thank you

Questions?
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