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the upper bound for R, and the minimum manufacturable core thickness constrains the lower bound for tcore. In this 
study, the radius for all the scaled configurations was fixed and equal to 400 mm (33.3% of baseline). The variation 
of �ý2 as a function of core thickness was depicted in Figure 5, and the baseline value of Z2 was obtained by selecting 
the core thickness. As observed in Figure 5 and reported in Table 4, the selected values of tcore, within the facesheet 
stacking sequence family [��/-��]s, are exactly the same. The core thickness difference within facesheet stacking 
sequence family [��/-��/0] was less than 5% as reported in Table 4. It was also noted that the importance of the facesheet 
stacking sequence family decreases with the desired value of Z2 and the increase in the core thickness. The scaled 
configurations with all the necessary variables, facesheet layup, length, and core thickness, are reported in Table 4.  

 
 

  

(a) Batdorf-Stein parameter, �ý2 for Baseline 1 
scaled configurations 

(b) Batdorf-Stein parameter, �ý2 for Baseline 2 
scaled configurations 

Figure 5. Batdorf-Stein parameter �ý2 as function of core thickness tcore. 

 
 

Table 4. Geometry of baseline and scaled configurations. 

Designation Layup R/L Length (mm) t core (mm) 

Baseline 1 [60/-60/0]s  0.52 2305 5.08 

Scaled 1.1 [15/-15]s 0.29 1340 1.28 

Scaled 1.2 [75/-75]s 0.95 421 1.28 

Scaled 1.3 [19/-19/0]  0.29 1340 1.49 

Scaled 1.4 [60/-60/0]  0.52 770 1.54 

Baseline 2 [30/-30/90/0]s 0.52 2305 7.62 

Scaled 2.1 [12/-12]s 0.32 1250 2.29 

Scaled 2.2 [78/-78]s 1.12 357 2.29 

Scaled 2.3 [15/-15/0] 0.32 1250 2.48 

Scaled 2.4 [65/-65/0] 0.62 645 2.54 

 
For the scaled configurations to be tested in a laboratory, certain manufacturing and laboratory equipment 

constraints apply. For instance, the configurations found may not be manufacturable with the considered materials 
because the core thickness is very small. However, other core materials are available that can be used instead. The 
obtained scaled configurations should also have dimensions that fit in standard laboratory test equipment. Thus, 
restrictions in length, radius, and strength can prevent the testing of some of these configurations.  
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