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Back to ResultsCompression Behavior of Fluted-Core Composite PanelsIn recent years, fiber-reinforced composites have become more accepted for aerospace applications. Specifically, during NASA s recent efforts to develop new launch vehicles, composite materials were considered and baselined for a number of structures. Because of mass and stiffness requirements, sandwich composites are often selected for many applications. However, there are a number of manufacturing and in-service concerns associated with traditional honeycomb-core sandwich composites that in certain instances may be alleviated through the use of other core materials or construction methods. Fluted-core, which consists of integral angled web members with structural radius fillers spaced between laminate face sheets, is one such construction alternative and is considered herein. Two different fluted-core designs were considered: a subscale design and a full-scale design sized for a heavy-lift-launch-vehicle interstage. In particular, axial compression of fluted-core composites was evaluated with experiments and finite-element analyses (FEA); axial compression is the primary loading condition in dry launch-vehicle barrel sections. Detailed finite-element models were developed to represent all components of the fluted-core construction, and geometrically nonlinear analyses were conducted to predict both buckling and material failures. Good agreement was obtained between test data and analyses, for both local buckling and ultimate material failure. Though the local buckling events are not catastrophic, the resulting deformations contribute to material failures. Consequently, an important observation is that the material failure loads and modes would not be captured by either linear analyses or nonlinear smeared-shell analyses. Compression-after-impact (CAI) performance of fluted core composites was also investigated by experimentally testing samples impacted with 6 ft.-lb. impact energies. It was found that such impacts reduced the ultimate load carrying capability by approximately 40% on the subscale test articles and by less than 20% on the full-scale test articles. Nondestructive inspection of the damage zones indicated that the detectable damage was limited to no more than one flute on either side of any given impact. More study is needed, but this may indicate that an inherent damage-arrest capability of fluted core could provide benefits over traditional sandwich designs in certain weight-critical applications.Document ID
 20110010005 

Acquisition Source
 Langley Research Center 

Document Type
 Conference Paper 

Authors

 Schultz, Marc R. (NASA Langley Research Center Hampton, VA, United States)

 Oremont, Leonard (Lockheed Martin Corp. Hampton, VA, United States)

 Guzman, J. Carlos (Boeing Co. Seattle, WA, United States)

 McCarville, Douglas (Boeing Co. Seattle, WA, United States)

 Rose, Cheryl A. (NASA Langley Research Center Hampton, VA, United States)

 Hilburger, Mark W. (NASA Langley Research Center Hampton, VA, United States)


Date Acquired
 August 25, 2013 

Publication Date
 April 4, 2011 

Subject Category

Composite Materials


Report/Patent Number

NF1676L-12315


Meeting Information
Meeting: 52nd AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics, and Materials Conference 
Location: Denver, CO 
Country: United States 
Start Date: April 4, 2011 
End Date: April 7, 2011 
Sponsors:  American Helicopter Society, Inc.,   American Society for Composites,   American Inst. of Aeronautics and Astronautics,   American Society of Civil Engineers,   American Society of Mechanical Engineers 


Funding Number(s)

 WBS: WBS 869021.04.07.01.13



Distribution Limits
 Public 

Copyright
 Public Use Permitted. 

Available Downloads
NameType 20110010005.pdf STIcloud_downloadcontent_copyvisibility
Related Records
There are no records associated with this record.

visibility_offNo Preview Available







