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Nomenclature 
CAD = Computer aided design 
DIC = Digital image correlation 
IML  = Inner mold line 
LaRC = NASA Langley Research Center 
MSFC = NASA Marshall Space Flight Center 
NESC = NASA Engineering and Safety Center 
OML = Outer mold line 
SBKF = Shell Buckling Knockdown Factor  
STA8.1 = The first 8-ft-diameter seamless test article tested as part of SBKF 
 

I. Introduction  
 

he NASA Engineering Safety Center (NESC) Shell Buckling Knockdown Factor Project (SBKF) was established 
in 2007 by the NESC with the primary objective to develop analysis-based
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Figure 1. Eight-foot-diameter shell buckling test facility at MSFC: a) test article assembly,  
b) hydraulic actuator, c) loading rod, d) load cell, e) interface ring, f) transition section, g) load strut,  

and h) loading spider. 
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Figure 2. STA8.1 being machined on the 7-axis milling machine.  

 

 
 

Figure 3. STA8.1 radial imperfections. 
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Figure 4. STA8.1 finite -element mesh detail. 
 

 
Figure 5. STA8.1 test assembly finite-element model. 

 



 
 

 

8 

 

 
(a) Pretest prediction 

 

 
(b) Test 

 
Figure 6. Radial displacement at 409,928 lb load. 

 

 
(a) Pretest prediction 

 
(b) Test 

 
Figure 7. Radial displacement at buckling. 

 




