
          

             

           

             

          

           

     

       
      

      
      

       
    

   
    

    
 

 

 

       

  
 

                 
                   

      

The above images show examples of composite mater ia ls test ing for NASA miss ions. Clockwise f rom top lef t : Shearography inspect ion 
of a composi te honeycomb core with meta l l ic facesheets, composi te test ing on a mirror at NASA’s Marshal l Space F l ight Center, and 
thermography test ing of the composi te crew module. 
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Non-Destructive  Evaluation  Methods  for
Composite  Materials 

 
Partner with NASA to help understand defect formation 
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The Non-Destructive Evaluation (NDE) team at NASA’s Marshall Space Flight Center 

seeks a par tner that can provide information and exper tise to suppor t a study of 

how defects are created in composite materials during their fabrication, testing, and 

use. In addition, the NDE team seeks data about how the defects af fect composite 

per formance and which defects are mission-critical (for example, what types of 

defects could cause breach of pressure vessels leading to catastrophic loss of 

spaceflight hardware or entire spaceflight vehicles). 

R e q u i r e m e n t s 
The  NDE  team  seeks  organizations  that  can 
provide  access  to  “effects  of  defects”  data  on 
composite  materials  used  by  NASA  or  that  can 
produce  this  data  at  no  cost  to  NASA  via  a  joint 
partnership.  NASA  is  interested  in  the  following 
specific  information: 

•  Types  of  common  and  critical  defects  in 
composites,  including  those  formed  during 
manufacture  of  composites  and  those  formed 
from  use  in  the  field 

• Methods of detecting and evaluating the size, 
depth, and other measurements of the defects 

• Methods of creating specific defects with 
consistent volume, cluster, depth, and other 
qualities 

• Tests and methods to determine the critical
performance effects on test materials 

• Commercial-off-the-shelf (COTS) applications 
and software that provide methodologies 
for characterizing and analyzing composites 
defect data 



     
  
     
   

        
       

    

     
  
  
      
    
    
 

    

            

        

  

         
         
         

      

      
     

    
     

    
 

 
 

  
    
 

 

 
 

 
    
 

 

   
 

  
    
 

 

D u a l - U s e  A p p l i c a t i o n s 
Other  industries  may  also  benefit 
from  this  information  and  
provide  the  basis  for  future 
partnerships.  Those  industries 
include: 

•  Aerospace  and  aircraft 
•  Automobile  and  trucking 
•  Appliance 

D e t a i l s 
The  NDE  t eam  uses  t he  bes t  ava i l -
ab le  NDE  too l s  t o  suppo r t  Ma rsha l l 
Space  F l i gh t  Cen te r ’s  space f l i gh t 
ha rdwa re.  The  g rea te r  s t r eng th  and 
l owe r  we i gh t  o f  compos i t e  ma te r i a l s 
( ve r sus  me ta l l i c  ma te r i a l s )  makes 
t hem  i dea l  f o r  use  i n  spacec ra f t .  
Howeve r,  compos i t e s  a re  d i f f i cu l t 
t o  i n spec t  f o r  f l aws  and  des t ruc t i ve 
t es t i ng  i s  usua l l y  undes i r ab le.  Conven t i ona l  NDE  me thods  f o r  comp lex 
compos i t e  s t r uc tu res  have  l a rge l y  p roven  i nadequa te,  mak ing  e f f ec t i ve 
NDE  one  o f  t he  l a rges t  cha l l enges  p reven t i ng  more  w idesp read  use  o f 

compos i t e  ma te r i a l s  i n  ae rospace  app l i ca t i ons.  

I n  o rde r  t o  mee t  t h i s  cha l l enge,  t he  NDE  t eam  seeks  t o  improve  i t s 
compos i t e  de fec t  de tec t i on  capab i l i t i e s  f o r  f i b rous  compos i t e s  ( as 
opposed  to  pa r t i cu l a te )  composed  o f  ca rbon ,  g raph i t e,  s i l i c a ,  g l ass,  

® and/o r  Kev l a r  w i t h  va r i ous  r es i n  s ys tems  such  as  epoxy. 

NASA  p redominan t l y  uses  t he  f o l l ow i ng  t ypes  o f  compos i t e  s t r uc tu res : 

• I nhomogeneous and an i so t rop i c mono l i t h i c l am ina t e s 
• Honeycomb s t r uc t u re s 
• Me t a l - l i n ed and /o r t a pe-w rapped p re s su re ve s se l s 
• F i l amen t-wound p re s su re ve s se l s 

The team i s i n t e res ted spec i f i ca l l y i n p roduc t i on de fec t s, mach in i ng 
defects, hand l ing damage, env i ronmenta l damage, and in-ser v ice damage. 

Typ i ca l anoma l i e s o f i n t e res t i nc l ude : 

• F ibe r b re ak s o r t o r n f i be r s 
• K i s s i ng bonds 
• Ma t r i x c r ack i ng 
• I nc l u s i on s, de l am ina t i on s, impac t , o r f l exu re damage 
• Res i n-s t a r ved o r re s i n- r i c h a re a s 
• Imp rope r m i x /cu re o f re s i n 
• M ic ropo ro s i t y 

• Wr i n k l e s o r m i s a l i gned f i be r s 

Because NDE i s mos t o f t en conduc ted i n t he f i e l d , t he t eam i s a l so 

seek i ng pa r t ne r s w i t h t echn iques and i ns t r umen ts t ha t w i l l enab le 

improved f i e l d t es t i ng. 

P a r t n e r i n g  O p p o r t u n i t i e s 
Fu l f i l l i ng NASA’s need fo r improved NDE me thods fo r compos i t e ma te r i -
a l s may a l so l ead to commerc i a l p roduc t s o r i nnova t i ons. Compan ies 
a re i n v i t ed to i nqu i r e abou t pa r t ne r i ng oppo r tun i t i e s t ha t may he lp 

NASA e f f i c i en t l y and e f f ec t i ve l y mee t t h i s need . 

Kev l a r  i s  a  r eg i s t e red  t r ademark  o f  E .  I .  du  Pon t  de  Nemours  and  Company. 

Marshall Space Flight Center 

F o r  M o r e  I n f o r m a t i o n 
If you are interested in more informa-
tion, or want to pursue partnership 
or collaboration with Marshall Space 
Flight Center in the development of 
NDE Methods for Composite Materials, 
please contact: 

Procurement Contact 
Shaun Canter 
Contract Specialist 
NASA Marshall Space Flight Center 
Phone: 256-544-1632 
Email: shaun.w.canter@nasa.gov 

Technical Contact 
Mike Suits 
Materials Engineer 
NASA Marshall Space Flight Center 
Phone: 256-544-8336 
Email: mike.suits@nasa.gov 

Innovative Partnerships Program Contact 
Danny Garcia 
Technology Infusion Manager 
NASA Marshall Space Flight Center 
Phone: 256-544-4138 
Email: danny.garcia-1@nasa.gov 
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