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Overview

Objective – Purpose of Presentation

CMH-17 Volume 6 Relevant Sections

– Chapter 4 Design and Certification

– Chapter 5 Fabrication of Sandwich Structures 
(M&P)

– Chapter 2 Environmental Effects

Industry Experience – Lessons Learned

Good Design Practice

Summary
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Objective

The purpose of this presentation is to 

highlight relevant sections of CMH-17 

Volume 6 Sandwich Structures, along with 

examples of industry experience to help 

seed discussion regarding development of 

guidance for such configurations.
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CMH-17 Vol 6 Relevant Sections

Chapter 4 covers the sandwich-unique 

failure modes and considerations as follows:
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…several design issues specific to sandwich construction must be considered.
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CMH-17 Vol 6 Relevant Sections

Cont’d from previous page…
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Environmental effects, impact damage and redundant load path considerations
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Sandwich Failure Modes from Vol 6
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Section devoted to sandwich unique failure modes
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Likely Key Damage Modes for Thin Face Sheets

Need to check for Wrinkling and Dimpling!

– Can be critical for thin face sheets and low 

density (weak and soft) core material
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Local instability failure modes typical of thin face sheet sandwich panels
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Likely Key Damage Modes for Thick Face Sheets

Need to check for Shear Crimping!

– Can be critical for thick face sheets and low 

shear modulus core material
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Global instability failure modes typical of thick face sheet sandwich panels
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CMH-17 Vol 6 Relevant Sections

Chapter 5 addresses manufacturing effects 

on Sandwich Panels as follows:
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Shaped core properties may be significantly different from flat core.
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CMH-17 Vol 6 Relevant Sections

Chapter 2 also addresses environmental 

effects on Sandwich Panels as follows:
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Repairs of sandwich panels may introduce new intrusion paths for moisture.
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Industry Lessons Learned
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The following slides provide some examples and lessons learned from 

industry experience…
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Industry Lessons Learned

• Hawker 4000 Fuselage 

Unexpected Failure 

Mode during 

Certification Testing

• Post Test Analysis 

Summary:
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Core Shear M.S. = -0.41

Crimping M.S. = -0.60

Dimpling M.S.  > 5.00

Compression Wrinkling M.S. = -0.63

Principal Wrinkling M.S. = -0.64

Laminate Fiber M.S. = -0.17

Laminate Transverse M.S. = -0.19

Laminate Shear M.S. = 1.96

Global Stability M.S. = -0.62

Additional Certification Testing and Analyses were Required to Address Failure 
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Industry Lessons Learned (cont’d)
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• Eurocopter presented testing 

and analyses for composite tail 

boom structure at a recent 

CMH-17 meeting

• The discussion was associated 

with ‘lessons learned’ in the 

development (early cert!) 

Building Block pyramid testing 

highlighting the importance of 

understanding shear crimping  

and the face sheet wrinkling 

modes (wrt bending, not just 

compression) for their 

configuration.

• There was also a thermal 

contribution to this discussion.

Highlighted sections from Bruhn regarding sandwich unique failure modes
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Good Design Practice - GA Composite Fuselage
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• Arresting Features for 

Sandwich Panels 

accomplished by ramping core 

to edge band configuration of 

solid laminate for Frame, 

Longeron and Keel Elements 

attachment.  

• Design cabin to withstand Limit 

Load with one panel failed and 

demonstrate arrestment of 

damage at closeout/attachment 

to other elements.

• Penetrations best 

accomplished through solid 

laminate areas (required core 

potting and sealing adds 

significant weight otherwise).

Solid laminate between panels as arresting features. Note redundant fasteners.
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Good Design Practice – Sandwich Closeout
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• Problem: Square-edged closeout of 

sandwich panel using potting 

compound, sealant and/or edge-

wrapping with fiberglass have proven 

inadequate to various degrees.

• Repairs that involve full-depth core 

replacement are difficult because there 

is no core to face sheet bond 

assurance.  

• Face sheets must be removed and 

rebonded for deep contamination.  

• Preferred Alternative: Avoid square-

edged sandwich closeout.

• Ramped core closeouts provide 

superior durability.

Ramped core closeouts provide a more robust design.

Ref. SAE AE-27, “Design of Durable, Repairable, and 

Maintainable Aircraft Composites”
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Good Design Practice – Full-Depth Sandwich
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Minimize or eliminate penetrations into core areas.

• Problem: Fluid ingress is a common 

problem when full depth core is 

bonded to face sheets and a “C” 

channel front spar.  Fittings are 

fastened by penetrations through the 

“C” channel and provide leak paths into 

the core.  Sealant has been shown to 

be ineffective as moisture finds its way 

into the core. 

• Preferred Alternative: Avoid fastener 

penetrations into core areas.

• Terminate and closeout the core locally 

and provide a cavity to allow drainage 

of any moisture.

Ref. SAE AE-27, “Design of Durable, Repairable, and 

Maintainable Aircraft Composites”
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Summary

• CMH-17 Volume 6 addresses sandwich-
unique considerations for design and 
certification

• Industry experience has provided more in-
depth understanding of phenomena, 
cause and effect

• Feedback and assistance from industry 
and academia (R&D) will be applied to 
updated documentation and guidance
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